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ABSTRACT 

This document contains minutes of the 9-10 Sept 2014 IEEE 802.11aj China Interim meeting in Chengdu, China.
MINUTES 
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IEEE 802.11aj Task Group Sept 2014 Report
11-14-1149-00
IEEE 802.11aj Task Group Sept 2014 Closing Report
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IEEE 802.11aj Task Group Sept 2014 Chengdu China Interim Meeting Minutes

11-14-0333-03
TGaj Editor Report for CC12 

11-14-0332-05
TGaj D0.01 Comment Database (CC12)

11-14-0842-01
TGaj Editor Report for CC19
11-14-0785-03
TGaj D0.2 Comment Database (CC19)

11-14-1091-00
TGaj Editor Report for CC20

11-14-1076-00
Tgaj D0.5 Comment Database (CC20)

11-14-1092-00
  Proposed Resolution to CID 2, 18, 34, 35, 40, 42, 43, 47-50, 68, 69, 75, 82, 83, 93 in 
  CC20

11-14-0713-02
Low-Power Idle Listening Resolution to CID144
11-14-1100-00
Comment Resolution for subclause 25.6

11-14-1103-00
Proposed Resolution to CID 143 in CC12

11-14-1130-01
Proposed Resolution to CIDs in CC20

11-14-1092-01
Proposed Resolution to CID 2, 18, 34, 35, 40, 42, 43, 47-50, 68, 69, 75, 82, 83, 93 in 
                             CC20

11-14-1081-00
Symbol Interleaving for Single Carrier Transmission in IEEE 802.11aj (45GHz)
11-14-1082-00
PPDU Format for IEEE 802.11aj(45GHz)

11-14-1083-00
STBC in Single Carrier (SC) for IEEE 802.11aj(45GHz)

11-14-1086-00
Improved Virtual Carrier Sensing Mechanism for 45GHz

11-14-0883-02
PHY SIG Frame Structure for IEEE 802.11aj (45GHz)
11-14-0807-01
LDPC Coding for 45GHz

11-14-1103-00
Proposed Resolution to CID 143 in CC12

11-14-1131-00
Proposed Resolution to CID 147 in CC12

Monday (10:30-12:30) – IEEE 802.11aj meeting (Ad-hoc Meeting)
IEEE 802.11 TGaj Chair, Xiaoming PENG (I2R)

Chair called the meeting in order.

Meeting Agenda (doc: IEEE 802.11-14/1142r3)

Chair run through the IEEE 802 policies and procedures, IEEE 802 operations manual, patents related policies, call for potentially essential patents, IEEE LOA database, information on essential patents, patent claims, and pending patent applications and called for letters of assurance.  
No response to LOA request. 
Chair discussed the agenda for the week as follows,

Agenda items for the week（doc: IEEE 802.11-14/01142r3）
· Tuesday Sept 9, 2014, 10:30 – 12:30

· Review IEEE 802 & IEEE 802.11 Policies and Procedures
· Set agenda for the week
· Review from last meeting
· Approved the meeting minute in July meeting
· 11-14/0333r3 – TGaj Editor Report for CC12 
· 11-14/0332r5 – TGaj D0.01 comment database (CC12)
· 11-14/0842r1 – TGaj Editor Report for CC19
· 11-14/0785r3 – TGaj D0.2 comment database (CC19)
· 11-14/1091r0 – TGaj Editor Report for CC20
· 11-14/1076r0 – Tgaj D0.5 comment database (CC20)
· 11-14/1092r0 - Proposed Resolution to CID 2, 18, 34, 35, 40, 42, 43, 47-50, 68, 69, 75, 82, 83, 93 in CC20
· 11-140713r2 – Low-Power Idle Listening Resolution to CID144

· Tuesday Sept 9, 2014 13:30 – 15:30 
· 11-14/1100r0 – Comment Resolution for subclause 25.6
· 11-14/1103r0 – Proposed resolution to CID 143 in CC12
· 11-14/1130r1 – Proposed resolution to CIDs in CC20
· 11-14/1092r1 - Proposed Resolution to CID 2, 18, 34, 35, 40, 42, 43, 47-50, 68, 69, 75, 82, 83, 93 in CC20
· 11-14/1081r0 - Symbol Interleaving for Single Carrier Transmission in IEEE 802.11aj (45GHz)
· Tuesday Sept 9, 2014 16:00 – 18:00 
· 11-14/1082r0 - PPDU Format for IEEE 802.11aj(45GHz)
· 11-14/1083r0 - STBC in Single Carrier (SC) for IEEE 802.11aj(45GHz)
· 11-14/1086r0 - improved virtual carrier sensing mechanism for 45GHz
· 11-14/0883r2 - PHY SIG Frame Structure for IEEE 802.11aj (45GHz)
· 11-14/0807r1 – LDPC coding for 45GHz
· 11-14/1103r0 – Proposed resolution to CID 143 in CC12
· 11-14/1131r0 – Proposed resolution to CID 147 in CC12

· Wednesday Sept 10, 2014 09:00 – 10:00 

· Straw Poll

· Motion
· Plan for Nov 2014 Meeting
No Comments and no objection to the agenda.
Chair briefed the work completed in May meeting.
· The CIDs for CC12 have been discussed

· 11-14/0333r3 – TGaj Editor Report for CC12
· 11-14/0332r4 – TGaj D0.01 comment database (CC12)
· 11-14/0842r0 – TGaj Editor Report for CC19
· 11-14/0785r1 – TGaj D0.2 comment database (CC19)
· 11-14/0759r3 – Proposed text resolution to CID 127 in CC12
· 11-14/0758r2 - CID 150 resolution in CC12
· 11-14/0782r2 - Proposed resolution to CID 120 in CC12
· 11-14/0786r1 - Proposed resolution to CID 26, 27, 37, 38, 40-47, 49-53, 67-71, 114, 115, 118 and 124 in CC12
· 11-14/783r0 –Proposed text resolution for CID 26, 27, 37, 38, 40-47, 49-53, 67-71, 114, 115, 118, 120 and 124 in CC12
· 11-14/0759r4 - proposed-text-resolution-to-cid-127-in-cc12
· 11-14/0941r0 – comment resolution for CC12, CIDs in CC19 have been presented and discussed

· 11-14/ 0828r0- Proposed Resolution to CID 1, 4, 5, 8, 9 in CC19
· 11-14/ 0829r0- Proposed Resolution to CID 10-12 in CC19
· 11-14/ 0830r0- Proposed Resolution to CID 2, 3 in CC19
· 11-14/0953r0 - Comment resolution for CC19
· Contribution for 45GHz
· 11-13/1365r3 – 45GHz Spectrum Allocation in China
· Update on the 45GHz Spectrum Allocation with the carrier freq adjustment
· 11-14/0806r0 - 45GHz Channelization and Channel Operation
· 45GHz channelization scheme and Channel operation mechanism have been discussed 

· 11-14/0893r0 – Channel Model Description and Channel Generation for IEEE 802.11aj (45GHz) 
· A matlab code has been provided for 45GHz channel model
· 11-14/0807r0 - LDPC Coding for 45GHz
· A new LDPC base matrix with better performance has been proposed for 45GHz for group discussion
· 11-14/0881r0 – LDPC Tone Mapping for IEEE 802.11aj (45GHz) 
· Tone Mapping is suggested for OFDM for 45GHz
· Optimal Dtm = 6 for 540MHz, and =12 for 1080MHz
· 11-14/0883r0 – PHY SIG Frame Structure for IEEE 802.11aj (45GHz)
· A PHY SIG frame structure has been presented to enable MU-MIMO for 45GHz
Chair asked the motion to approve the meeting minutes

· IEEE 802.11aj July meeting minutes (11-14/0891r0)
The meeting minute has been approved unanimously.
Jiamin CHEN (Huawei) presented the TGaj Editor report for CC12 (doc: IEEE 802.11-14/0333r3)
· Comment resolution on TGaj D0.01 (CC12) update
· 26 CIDs (out of 151 CIDs received from CC12) have been resolved and passed motion in March meeting
· 86 CIDs (received from CC12) have been resolved and passed motion in May meeting: 
· These CIDs have been incorporated into TGaj D0.2 after May session. 
· 36 CIDs (received from CC12) have been resolved and passed motion in July meeting and have been incorporated into TGaj D0.5.
· The following CIDs will be discussed in September meeting
· The outstanding CID130 (received from CC12) is expected to be resolved by November Plenary
Jiamin CHEN presented the comment database (CC12) (doc: IEEE 802.11-13/0332r5)

· Updated the columns: Response, Status and MotionNumber for 36 CIDs that passed motion in July session. Updated the ImplementationStatus for 36 CIDs that have implemented in Tgaj D0.5.

Jiamin CHEN (Huawei) presented TGaj Editor report for CC19  (doc: IEEE 802.11-14/0842r1)
· A WG comment Comment Collection (CC19) on TGaj Draft 0.2 was opened on June 6 and closed on June 26.
· A total of 12 comments were received. The comment database document for CIDs received from CC19 is 802.11-14/0785r1
· These comments were classified into following groups:
· 8 Editorial comments (ER)
· 2 General comments (GR)
· 2 Technical comments (TR)

· All 12 CIDs received from CC19 have been resolved and passed motion in July meeting
· These comment resolutions have been incorporated into TGaj D0.5.

Jiamin CHEN presented Comment Database (CC19) (doc: IEEE 802.11-14/785r3)

· 12 comments have been responded and editored.
· Fixed typos in columns: MotionNumber and ImplementationStatus.

Comment:

· Bo SUN (ZTE) found his comment not included in the database. Jiamin CHEN explained that was included in Editor report for CC20.
· Jiamin also thanked Adrain for the comments in D0.2.

Jiamin CHEN presented TGaj Editor Report for CC20 (doc: IEEE 802.11-14/1091r0)

· Resolutions for 38 CIDs received from CC12 and 12 CIDs received from CC19 passed motion in July meeting and have been incorporated into TGaj D0.5. 
· TGaj Draft 0.5 is available at (members’ area of 802.11 website): 
http://www.ieee802.org/11/private/Draft_Standards/11aj/Draft%20P802.11aj_D0.5.pdf
· A WG comment Comment Collection (CC20) on TGaj Draft 0.5 was opened on July 25 and closed on August 25.

· A total of 95 comments were received. The updated comment database for CC20 is 11-14/1076r1
· These comments were classified into following groups:
· 8 Editorial comments (ER)

· 2 General comments (GR)

· 2 Technical comments (TR)

· TGaj has issued a call for volunteers for these CIDs via Email reflector. The recommended assignees can be found in 11-14/1076r1.
Jiamin CHEN presented Comment Database (CC20) (doc: IEEE 802.11-13/1076r1)

· Added assignees for all the received CIDs. Fixed some typos
No comment.

Jiamin CHEN presented Proposed Resolution to CID 2, 18, 34, 35, 40, 42, 43, 47-50, 68, 69, 75, 82, 83 and 93 in CC20 (doc: IEEE 802.11-13/1092r0)
· This document proposes resolutions to TGaj D0.5 CIDs: 2, 18, 34, 35, 40, 42, 43, 47, 48, 49, 50, 68, 69, 75, 82, 83 and 93.
· Editor comments

· CID 2: Accept

· CID 18: Accept

· CID 34: Accept

· CID 40: Accept

· CID 69: Accept

· CID 79: Accept

· CID 83: Aceept

· CID 93: Accept

· General comment
· CID 35: revised
· CID 42: Accept
· CID 43: Accept

· CID 47: Accept

· CID 48: Accept

· CID 49: Accept

· CID 50: Accept
· CID 68: Accept in principle

· CID 82: Accept in principle

Comment:
· Jiamin CHEN (Huawei) explained why the title of figures was changed to tables in CID 40.
· Jianhan LIU (MTK) suggested to using China CDMG than Chinese CDMG. Jon (CSR) and Adrain (Intel) reminded the similar story in Japan. Adrain checked the documents, finding Janpanese band/standard, and everything else is Japan. 
· Xiaoming PENG suggested a straw poll regarding the China DMG, instead of Chinese DMG (Y/N/A: 13-0-2).
· Jiamin CHEN will check the numbers used in operating class in page 5, suggested by Bo SUN (ZTE).
Wei FENG (Tsinghua) presented Low-Power Idle Listening Resolution to CID 144 (doc: IEEE 11-14/0713r2)
· This is a submission for comment resolution on D0.01 for comment #144. 
· This submission provides a low power 1-bit-sampling idle listening mechanism for 11aj to reduce the power consumption. 
· The low power idle listening mechanism keeps backward compatibility with DMG devices.
· Comment #144

· In 60-GHz systems, the power consumption of idle listening is considerable, due to power-hungery multi-Gbps ADC. The packet detection with low-power lower-sampling-precision ADC is useful method to remedy the power of idle listening. Thus, the preamble settings (e.g., the number of Ga128/Gb128) need to consider the performance loss due to the reduction of sampling precisio Power consumption in idle listening

· Resolution: This submission provides a low power idle listening mechanism using 1-bit sampling to reduce the power consumption. The length of preamble is added based on the performance requirements.
· Power Consumption in Idle Listening
· Power consumption of idle listening is up to hundreds of milliwatts (mW) due to power-hungry ultra-high-speed ADC and analog RF chain. This problem may block 60-GHz WLAN (11aj) from being extensively used in battery-supply devices, such as smart phones, ipads. 
· Since the power consumption of an ADC is exponential to its bit depth, we propose a low power idle listening mechanism using 1-bit ADC, which is summarized as follows: 
· Detection Performance Evaluation Using 1-Bit Sampling
· Since the sampling quantization of ADC is reduced from full-precision to 1-bit, the receiver is confronted with the degradation of packet detection. In 60-GHz LOS channel,  we evaluate the detection performance of the receiver with 4×4 phase arrays.
· Preamble Modification in 802.11aj
· Two Ga128/Gb128 is added in the beginning of preamble. One Ga128 is used to remedy the performance degradation; the other Ga128 is used to occupy the ADC switch time, which can be limited to less than 100 ns.
· One Ga128/Gb128 is used to remedy the performance degradation induced by the reduction of sampling precision. In 60-GHz Los channel,  we evaluate the detection performance of the receiver with 4×4 phase arrays.
· Power Saving
· Summary

· This submission provides a lower power idle listening solution for comment #144 on the comment resolution for D0.01.
· Modifications to 802.11aj PHY packet: Two Ga128/Gb128 is added in the beginning of preamble. 
Comment.

· The presentation was given on behalf of Bo GAO (Tsinghua)

· Jianhan LIU (MTK) concerned the feasibility of the idea, since 11 may be good enough to achieve. Also, Xiaoming PENG (I2R) was wondering the necesserity of two additional preambles for 1-bit low power.

· Jianhan and Bo Gao will have a further discussion offline.
Wei FENG (Tsinghua) presented Enhanced Beam Tracking Against Blockage: Resolution to CID 145 (doc: IEEE 802.11-14/0714r2)
· This is a submission for comment resolution on D0.01 for comment #145.
· This submission provides an enhance beam tracking mechanism against human blockage.

· The mechanism can reduce the outage probability, and obtain a competitive throughput.

· Comment #145
· According to the usage model of 11aj, the mobile device (e.g. smart phones) application is considered. In the case of device movement, the blockage probability of the transmission link is increasing significantly. Thus, the problem of unexpected blockage should be resolved.
· Resolution: This submission provides an enhance beam tracking mechanism against human blockage, by tracking and switching an alternative beam pair. 
· Human blockage
· Owing to the huge path loss, the 60-GHz communications have to utilize the high-antenna-gain directional transmission. However the directional communications limit the multipath diversity and make them vulnerable to human blockage. 
· Backage model

· The shadowing induced by human blockage is described by a piecewise linear model, based on study of Peter et al [3]. The attenuation in dB is modeled by a period with linear increase, a period with a constant level and a period with linear reduction.  
· Beam Tracking Against Blockage
· In DMG STA Capability Information field, one reserved bit (i.e., B62: Enhanced Beam Tracking Supported) is used to illustrate the support for enhanced beam tracking. 
· Enhanced Beam Tracking IE is added to 11aj.  
· In order to maintain multi-gigabit transmission against blockage, an appended field is added to the end of the beam refinement (BRP) packet. 
· Enhanced beam tracking
· The enhanced beam tracking for RX is illustrated. 
· Performance evaluation

· The scheme in comparison is the single-link beam tracking scheme in IEEE 802.11ad. 

· Received power trajectory: upper-bound performance in terms of a optimal link
· Outage Probability: it can switch to alternative link without the requirement of additional beam training.

· Throughput: slightly less than that of the single-link beam tracking scheme.

· Summary
Comment
· Xiaoming PENG suggested a text proposal be needed for the future revision.
· Wei clarified to Bo SUN (ZTE) that 1 bit would be appended in the header in the figure, slide 9, used to indicate the backup beam.
· Wei will update the presentation in the future.
Chair reviewed the TGaj agenda in the afternoon session, and asked to recess the session.
No objections.
The meeting recessed at 12:00pm.
Tuesday (13:30-15:30) – TGaj meeting

IEEE 802.11aj Chair, Xiaoming PENG (I2R) 

Chair called the meeting in order. 

Chair discussed the agenda as follows (doc: IEEE 802.11-14/1098r1)
· 11-14/1100r0 – Comment Resolution for subclause 25.6

· 11-14/1103r0 – Proposed resolution to CID 143 in CC12

· 11-14/1130r1 – Proposed resolution to CIDs in CC20

· 11-14/1092r1 - Proposed Resolution to CID 2, 18, 34, 35, 40, 42, 43, 47-50, 68, 69, 75, 82, 83, 93 in CC20

· 11-14/1081r0 - Symbol Interleaving for Single Carrier Transmission in IEEE 802.11aj (45GHz)
No objection to the agenda.
Jianhan LIU (MTK) Presented the proposed text resolution for CID 26, 27, 8, 40-47, 49-53, 67-71, 114, 115, 118, 120 and 124 in CC12 (Doc: IEEE 802.11-14/1100r0)
· This submission proposes resolutions for comments in subclause 25.6 of TGaj Draft 0.5 with the following CIDs: 32, 33, 61,62,71 and 72

· CID 32: Accept on concept
· CID 33: Accept on concept
· CID 61: Revised (See the discussion part for detailed resolution)
· CID 62: Accept on concept
· CID 63: Accept on concept
· CID 71: Accept on concept
· CID 72: Accept on concept
Comments:

· Jianhan clarified there would be no specific antenna to support the PHY mode. Also, no cost was added. The robust 0/1 mode is proposed to be mandatory to avoid the complexity of adding a bit to indicate the capability.
· Jiamin CHEN (Huawei) suggested that the feathure had not been discussed reagarding the mandatory or optional one. Jianhan clarified that it would be no harm to have it mandatory. Xiaoming suggested the list of the features would be evaluated in D 1.0. 
Wei FENG (Tsinghua) presented SP Spatial Sharing among BSSs: Resolution to CID 143 (doc: IEEE 802.11-14/1103r0)

· This is a submission for comment resolution on D0.01 for comment #143. 
· This submission provides a MAC mechanism to support SP spatial sharing between multiple co-channel BSSs. 
· The mechanism offers an option to further enhance system throughput.
· Comment #143
· A PCP can only obtain information on how other PBSSs in the same cluster interfere with links itself. However, it cannot take action to avoid itself interfering others. In addition, no specific instruction of when to start interference measurement or spatial sharing process is depicted.

· Resolution: Mechanism for reporting interference from and to a PBSS within a cluster should be illustrated. 

· Co-channel interference
· Interference between the same standard

· Interference between different standards

· Clustering
· In IEEE 802.11aj, clustering mechanism is proposed to reduce interference among multiple BSSs.

· SP reuse inside a BSS in IEEE 802.11aj
· In IEEE 802.11aj, spatial reuse inside a BSS is supported. 
· Through transmitting Channel Quality Request and Channel Quality Response,  two links are able to get overlapping SPs if they don’t severely interfere with each other.
· Limitations of SP Reuse Inside A BSS in IEEE 802.11aj
· Increasing video service
· Multiple BSSs in a cluster
· Interference level within a BSS is relatively bigger than that among BSSs, resulting in low SPSH efficiency.
· The information of SP allocation in other BSSs in a cluster is able to acquired by each PCP, which, however, has not been sufficiently utilized in IEEE 802.11aj. 
· We need an extension of spatial reuse mechanism in IEEE 802.11aj, which allows SP reuse among different BSSs.

· Spatial Sharing among Multiple BSSs
· If concurrent links do not interfere with each other, then they are allowed to coexist.
· Spatial Sharing (SPSH) measurement is designed to build up a database including which pairs of links belonging to different BSSs may coexist (each PCP/AP obtains information about which links in other BSSs do not interfere with links in its own BSS).
· SPSH Report is used to exchange information obtained from SPSH measurement period. Through broadcasting SPSH Report, each PCP/AP is able to schedule its SPs that do not interfere with or interfered by links in other BSSs.
· SPSH Measurement
· Utilizing the reserved bit in Clustering Control Element of DMG Beacon, S-PCP/S-AP indicates the start of SPSH measurement and end of it (which is the start of SP spatial sharing).  
· The SPSH enabled field is defined as:
· Set as 1: SPSH measurement starts. In this period, spatial reuse is not allowed and the goal is to find pairs of links in different BSSs that can coexist.
· Set as 0: SP reuse is conducted in this scenario, i.e., PCPs/APs of different BSSs are allowed to allocate SPs in overlapping periods.
· When SPSH Enabled field is 0, each PCP/AP allocates SPs to transmit and receive training sequence. There should be no overlapping between SPs of different BSSs.
· When one link is transmitting training sequence, links in other BSSs keep listen with its original beamforming pattern and record SINR value. If the SINR value exceeds threshold, we can define that it does not severely interfered by the measured training link. The extra cost of SPSH measurement is little, since it does not require training of all STAs.
· Through SPSH training and measurement, each PCP/AP only gets information to avoid links in other BSSs interfering with links in its own BSS, but cannot guarantee them not interfering the links in other BSSs. Therefore, we need a mechanism to exchange SPSH information between BSSs. 

· SPSH Report
· Performance Evaluation

· Throughput performance under different interference level
· Throughput performance comparison between spatial sharing inside a BSS and among BSSs.
· Summary

· This submission a MAC mechanism to support SP spatial sharing between multiple co-channel BSSs. The mechanism offers an option to further enhance system throughput.
· Modifications to 802.11aj MAC:
· In Clustering Control field in DMG Beacon, one reserved bit (i.e., B63) is used to indicate the start of the spatial sharing period and the start of interference training. 
· SPSH Report Element is added to 11aj.  
Comments
· Wei clarified to Bo SUN (ZTE) that the throughput might be limited if interference exists between multiple BSSs. Bo suggested more info needed.
· Wei also clarified to Jianhan (MTK) that there would be a supervisor to monitor the network all the time, considering beacons in different time.
Dejian LI (Huawei) presented Proposed Resolutions to CID 5, 14, 15, 16, 17, 20, 21, 22, 23, 24, 66, 67, 89, 90 and 91 on TGaj D0.5 in CC20 (doc: IEEE 802.11-14/1130r1)

· Editorial comments

· CID 5: Accept

· CID 14: Accept
· CID 15: Accept

· CID 16: Accept

· CID 17: Accept

· CID 20: Accept

· CID 21: Accept

· CID 22: Accept

· CID 23: Revised

· CID 24: Accept

· CID 91: Rejected

· Technical comments

· CID 67: Accept

· CID 66: Accept

Comment:

· Dejian will resume the presentation in the following session.

· Bo SUN (ZTE) suggested a parameter should be needed so that the PCP can be set. 
· Adrain explained that somebody would make the decision (by presetting), though it might not be satisfactory. The set doesn’t need to be done now. Also Adrain helped to rephrase the sentences in the doc.
Jiamin CHEN (Huawei) presented Proposed Resolution to CID 2, 18, 34, 35, 40, 42, 43, 47-50, 68, 69, 75, 82, 83 and 93 in CC20 (doc: IEEE 802.11-14/1092r1)

· CID 82: Accept.
No Comment.
Shiwei HE (SEU) present Symbol Interleaving for Single Carrier Transmission in IEEE 802.11aj(45GHz) (doc: IEEE 802.11-14/1081r0)

· Abstract

· This presentation describes symbol interleaving for SC PHY in 802.11aj (45 GHz).
· With the proposed symbol interleaving mechanism, the performance can be improved up to 2 dB.
· Introduction

· Symbol Interleaving Mechanism
· Block interleaving is proposed to use for SC PHY in 802.11aj (45 GHz).

· Block interleaving would be implemented with a matrix for each block of each stream.

· Interleaving depth NRow
· For each bandwidth, it would be desirable to have a NROW which is

· At least as large as NCBPB/LCW, so that one LDPC codeword covers the whole block.

· An integer divisor of the number of symbols per block

· Potential parameters
· For BW = 540MHz, Modulation = 64 QAM, NSS = 4, NCBPB = 256*6 = 1536, NCBPB/LCW  = 1536*4/672 = 9.14, so the potential values for NROW are:  16, 32, 64, 128.
· For BW = 1080 MHz, Modulation = 64 QAM, NSS = 4, NCBPB  = 512*6 = 3072, NCBPB/LCW = 3072*4/672 = 18.29, so the potential values for NROW are: 32, 64, and 128, 256.
· For each simulation, the best two NROW values are found and selected into optional parameter set, and the first/second element in the optional parameter set corresponds to the best/second best parameter.
· For each bandwidth, the intersection set of the optional parameter sets will be achieved.
· For each bandwidth, the element in the intersection, which leads to the best performance for most simulation situations, is proposed to be the optimal NROW.
· Simulation Setup
· Packet length: 4096 bytes
· Number of distinguishable paths: 18
· Simulation antennas: 1x1, 2x2, 4x4 for 1, 2, 4ss, respectively
· Modulation and code rate: {QPSK ½},{16 QAM ½}, {64 QAM ½}
· 5000 channel realizations for each PER curve
· Simulation Results
· Simulation results show that using symbol interleaving for SC PHY can achieve up to 2 dB gain

· Proposed optional parameter set for 540 MHz
· Using the same method, optional parameter set for 1080 MHz can be obtained.

· Conclusions

· Symbol interleaving should be used for SC PHY in 802.11aj (45 GHz).
· Interleaving depth NROW for SC PHY in 802.11aj (45 GHz)
Comments
· Xiaoming explained to Xiaoming that OFDM might have different power meters. He also wondered the number of codeword that included in one symbol.
· Haiming WANG (SEU) explained to Hao WANG (Fujisu) about the QPSK results. This presentation was to find out the optimal depth. More codewords, bigger diversity. WANG would like to have offline discussion. 
Chair asked to recess the session.
No objections.

The meeting recessed at 3:30pm.
Tuesday (16:00-18:00) – TGaj meeting

IEEE 802.11aj Chair, Xiaoming PENG (I2R) 
Chair called the meeting in order. 

Agenda items for the session（doc: IEEE 802.11-14/1098r3）
· 11-14/1082r0 - PPDU Format for IEEE 802.11aj(45GHz)

· 11-14/1083r0 - STBC in Single Carrier (SC) for IEEE 802.11aj(45GHz)

· 11-14/1086r0 - improved virtual carrier sensing mechanism for 45GHz

· 11-14/0883r2 - PHY SIG Frame Structure for IEEE 802.11aj (45GHz)
· 11-14/0807r1 – LDPC coding for 45GHz

· 11-14/1103r0 – Proposed resolution to CID 143 in CC12

· 11-14/1131r0 – Proposed resolution to CID 147 in CC12

No objection to the agenda.
Shiwen HE (SEU) presented PPDU Format for IEEE 802.11aj (45GHz) (doc: IEEE 802.11-14/1082r0)
· Abstract
· This presentation describes the PPDU format for IEEE 802.11aj (45GHz) single user transmission or multiuser transmission.

· Aiming to achieve the single carrier or the OFDM transmission modes.
· SC PPUD Format
· A SC PPDU frame is composed of the Q-band Training Field (QTF), the SIG-A field, the ZCZ 256 and the SC data block.
· QTF is composed of 14 repetitions of  ZCZ sequences of length 256.
· A SC PPDU frame is composed of the Q-band Training Field (QTF), the SIG-A field, the ZCZ 512 and the SC data block.
· In 1080 MHz case, the QTF and SIG-A field are duplicated to be compatible with the 540 MHz devices.
· OFDM SU/MU PPDU

· A OFDM SU PPDU frame is composed of the Q-band Training Field (QTF), the SIG-A field, the OFDM Long Training Field (LTF) and the OFDM data block.
· The QTF and SIG-A field transmitted by SC are compatible with the SC devices.
· A OFDM MU PPDU frame is composed of the Q-band Training Field (QTF), the SIG-A field, the OFDM Long Training Field (LTF), the SIG-B, and the OFDM data block.
· The QTF and SIG-A field transmitted by SC are compatible with the SC devices.
· Conclusion

· The SIG-A field carries information required to interpret PPDUs. The preamble and the SIG-A fields are all transmitted with SC modulation.

· SIG-A and SIG-B are combined to support multi-user operation.

Comment:

· Haiming (SEU) corrected some typo for HE. Also, he explained Jianhan LIU (MTK) the details of ZCZ. Also, performance advantage compared to Golay sequence was discussed.
· Jianhan also suggested adding comparison to 802.11ad systems or 802.11ac system to help the evaluation. Haiming agreed and explained the sequences selected in the presentation.
Shiwei HE (SEU) presented STBC in Single Carrier (SC) for IEEE 802.11aj (45GHz) (doc: IEEE 802.11-14/1083r0)
· Abstract
· Propose an Alamouti-like scheme combining space-time block coding with single-carrier frequency-domain equalization for IEEE 802.11aj (45GHz).

· Background
· The primary challenge in wireless block transmission systems is the time dispersive nature of the multipath fading channel, which can cause severe intersymbol interference (ISI), resulting in an inevitable system performance deterioration.

· Alamouti’s space–time block coding (STBC) scheme has been proposed in IEEE 802.11n and IEEE 802.11ac since

· It achieves full spatial diversity at full transmission rate for 2 transmit antennas and any signal constellation. 

· It does not require channel state information at the transmitter.     

· Maximum likelihood decoding of STBC requires only simple linear processing.

· In IEEE 802.11n and IEEE 802.11ac, STBC is used with OFDM. Compared with OFDM, Single Carrier –Frequency Domain Equalization(SC-FDE) has similar implementation complexity and performance, while avoiding the major drawbacks of OFDM, including high peak-to-average power ratio and sensitivity to carrier frequency offset.
· This submission proposes the STBC scheme in SC for IEEE 802.11aj.
· Scheme: Tx2 Rx1
· Block format for proposed STBC transmission scheme.
· Paramerters for the stream of block.

· Block format for proposed STBC transmission scheme(2 space streams).
· Constellation mapper output to spatial mapper input for STBC

· Simulation
· Comparisons of error performance of the 2x1 system(1 space stream) with BPSK Modulation and 1/2-rate.
· Comparisons of error performance of the 2x1 system(1 space stream) with QPSK Modulation and 1/2-rate.
· Comparisons of error performance of the 2x1 system(1 space stream) with 16-QAM Modulation and 1/2-rate.
· Comparisons of error performance of the 4x2 system and 2x2 system with 1/2-rate and 2 space streams.
· Comparisons of error performance of the 4x4 system and 2x4 system with 1/2-rate and 2 space streams.
· Conclusion

· The proposed single-carrier transmit-diversity scheme for frequency-selective channels is low-complexity
· The scheme combines the advantages of an Alamouti-like space–time block-coding scheme and FFT-based single-carrier frequency-domain equalization.
· The scheme can be particularly useful in order to achieve transmit diversity when signalling with higher order constellations (e.g. 16QAM) as the complexity of the equalization is not increased.
· Significant performance gains over transmission without STBC were demonstrated for IEEE 802.11aj.
Comments:
· Shiwei explained to Xiaoming the STBC for SC proposed for 45GHz is different from STBC for OFDM used in 802.11ac.
Bo SUN (ZTE) presented Improved Virtual Carrier Sensing Mechanism for 45GHz (doc: IEEE 802.11-14/1086r0)
· Backgournd
· Physical and virtual CS functions are used to determine the state of the medium. And the virtual CS mechanism shall be provided by the MAC. This mechanism is referred to as the NAV.
· NAV setting and resetting for 11ac as defined in [1].
· New features of Virtual CS in 11ad.
· Motivation

· We analysis some issues of NAV setting and resetting rules for current 802.11 protocol.
· Issue 1: NAV resetting problem when single NAV timer is used
· Issue 2: NAV just indicated the time occupation, but without channel and bandwidth information
· Issue 3: Maximum value updating rule for NAV timer
· Issue 4: NAV updating for downlink MU transmission
· In this contribution, we propose some improved features for 45GHz virtual CS mechanism
· Issue 1

· NAV resetting problem when single NAV timer is used
· With single NAV timer, TXOP holder/responder’s NAV setting can be reset to 0 by other STAs
· Inappropriate NAV resetting may cause transmission collision
· Proposed changes for 45GHz
· Using multiple NAV timer

· Issue 2
· NAV just indicated the time occupation, but without channel and bandwidth information
· 45GHz has multiple channels and the transmission can be 540MHz or 1080Mhz as shown in [3]
· For 45GHz, Channel reservation means a resources reservation both in time domain and frequency domain, but current NAV timer doesn’t save the channel and bandwidth information

· Proposed changes for 45GHz
· For each NAV timer, NAV setting means of saving the duration field, a pair of address, also means of saving the channel and bandwidth information
· Issue 3
· Maximum value updating rule for NAV timer
· 11ac uses a single NAV timer, and updates it without address checking, it is relatively simple and effective to use the maximum value to update the only NAV timer
· If 45GHz using multiple NAV timers like 11ad, we can use a more effective updating rule

· Proposed changes for 45GHz
· Using latest value updating rule when multiple NAV timers are being used

· Issue 4
· NAV updating for downlink MU transmission
· After receiving a DL MU PPDU, each target STA will find that the RA field in the frame is equal to its MAC address, and the NAV timer will not update.
· As shown in the figure in this slide, STA2 and STA3 can contend to access the medium after the DL MU PPDU if they can’t heard the first BA sending by STA1.

· Proposed changes for 45GHz
· For a DL MU PPDU, the receiving STA whose MAC address is equal to the RA also needs to update its NAV timer

· Proposed 45GHz NAV updating procedure
· After receiving a valid frame
· If the frame is contained in a DL MU PPDU, updating the NAV timer even for the intended receiver of the frame
· If the STA is not the intended receivers of the frame 
· If a saved NAV timer has been found that matches the addresses of the frame, update the corresponding NAV timer according to  the frame
· If no matching NAV timer been found, updating a empty NAV time according to the frame if the STA has NAV timers left

· Otherwise, no change to NAV timers

· Updating a NAV timer described above means saving those information
· The latest value of the Duration fields
· The channel and bandwidth information indicated by the receiving frame
· A pair of addresses identify the NAV timer

· Summary and Conclusion
· We discuss some issues of virtual CS mechanism of current 802.11 protocol.
· After the analysis, we propose some changes to the NAV updating procedure for 45GHz
Comment:

· Adrain suggested adding simulation results to evaluate the effectiveness of the proposed method, such as figures. Bo agreed with that. 
Haiming WANG (SEU) presented PHY SIG Frame Structure for IEEE 802.11aj (45GHz) (doc: IEEE 802.11-14/0883r2)
· Abstract
· The submission presents the physical layer (PHY) SIG frame structure to enable downlink multi-user MIMO WLAN communications for IEEE 802.11aj (45GHz).
· This submission is an update version of IEEE 802.11-14/0883r0 which was presented in July 2014 plenary session.
· MCS
· CRC
· Midamble
· Background
· Challenges of future WLAN
· Limited spectrum resources 

· Requirement for very high data rate 
· Features of future WLAN
· Large bandwidth

· Multiple channel mode

· Multi-user

· Multi-stream

· Beyond 10 Gbps throughput

· Technology Objects

· Technical goal

· Dynamic BW

· Multi-user & Multi-stream

· Energy efficiency

· Scrambler

· Single-Carrier & OFDM
· SIG-A structure
· The SIG-A field carries information required to interpret PPDUs.
· To track the change of CSI, a midamble field is added to indicate the transmission style of the training field in the SC PHY.
· To support more types of MCSs,  the number of the bits in the MCS field is increased to 4 from 3.
· The study in [1] has revealed that CRC-8 with the generator 0x83=x8+x2+x+1 is enough to check the SIG-A fields.
· Explanation of each field in SIG-A

· Scrambler

· SC-PHY & OFDM-PHY

· Dynamic bandwidth

· Multi-user & multi-stream

· Transmitter Block Diagram for SIG-A fields Using SC Transmission

· The SIG-A field carries information required to interpret PPDUs transmission.
· The SIG-A field is transmitted using the SC PHY mode. 
· SIG-B structure

· The SIG-B field carries information required to interpret PPDUs in MU transmission case.
· Transmitter Block Diagram for SIG-B fields Using OFDM MU PPDU Transmission

· The SIG-B field carries information required to interpret PPDUs in MU transmission case. In other word, the SIG-B field is only transmitted for the MU case.
· Question and replies
No Comment.
Liguang LI (ZTE) presented LDPC coding for 45GHz (doc: IEEE 802.11-14/0807r1)

· Background
· Structured LDPC codes have been  adopted in several IEEE standards,  which have the feature of good performance, low complexity, and high throughput.
· Ultra high throughput  requirement of 11aj (45 GHz) 
· Layered decoder 
· Pipeline decoder
· The shortcomings of  802.11ad LDPC and other LDPC codes
· Limited decoding throughput due to a waiting  time 
· High routing complexity.
· Poor performance of signaling field coding in 802.11ad.
· More cyclic shift operation are needed for encoder
· Proposed base matrices
· Performance comparison on AWGN channel:
· Advantage of the proposed base matrix
· Base Matrix: Most of elements unequal to -1 are even. 
· With the parallelism of 21, some clocks (t4-t3) reduction for every transition to next row. And speed up the decoding. 
· Throughput

· Base Matrix: All elements unequal to -1 in the same column of different base matrices are from the same set with 4 elements. 

· Banyan network: Every column of base matrix need a banyan network for cyclic shift operation. 

· Fixed network: 4 fixed network are provided for cyclic shift operation of every column of base matrix
· Proposed LDPC base matrix
· Conclusion

· Most of elements unequal to -1 are even
· All the elements unequal to -1 in the same column of different base matrices are from a set with 4 elements 
· The first element unequal to -1 of every column is 0. 
· The check parts of all base matrices are strictly low triangular matrices.  

· Signaling field coding 
· Why the signaling field coding need special designed
· Principle 
· Compatible with the data field’s LDPC code, 
· Good performance. 
· Signaling field

· Proposed Signaling field Coding
· Encoding the signaling field with 72 bits(SIG-A)
· Encoding the Signaling field with 40 bits(SIG-B)
· Signaling field coding
· Performance (AWGN)

· Simulation condition: 64 bits input, 672 bits output, AWGN, QPSK
· Comparison 
· Both have the same performance
· Proposed LDPC has more simplicity
· Proposed LDPC has better signaling coding performance
· Proposed LDPC has better throughput
· Conclusions

Comment.

· Xiaoming (I2R) suggested another text if Liguang would like to have a straw poll.
Dejian LI (Huawei) resume his presentation Proposed Resolutions to CID 5, 14, 15, 16, 17, 20, 21, 22, 23, 24, 66, 67, 89, 90 and 91 on TGaj D0.5 in CC20 (doc: IEEE 802.11-14/1130r1)

· Technical comments

· CID 89: Accept

· CID 90: Accept

Comment.

· Jon suggested CID 89 should be revised since a little difference in the resolution.

· Adrain and Jon help to rephrase the sentences.
Dejian LI (Huawei) presented Proposed Resolution to CID 147 in CC12 (doc: IEEE 802.11-14/1131r0)

· Abstract
· This is a submission of resolution to comment #147 in CC12. This submission provides an improved SP Protected Period mechanism for 11aj.
· Background: Protected Period establishment
· The intent of DMG Protected Period is to minimize the interference to/from the neighboring or local BSS.
· Protected Period establishment for an SP

· Protected Period creation conditions in 11ad:

· Problems of the SP Protected period
· In 11ad, the STA lacks the schedule information of PCP/AP when determining whether creating Protected Period for its SP
· In 11ad, if a destination STA received a RTS but has not been in Listening Mode for 150us, it shall not respond with a CTS. This leads to that the destination STA may not synchronize with the source STA
· The Protected Period mechanism in 11ad is designed for single channel.
· Analysis for the above problems:
· The source and destination STAs can mitigate interference using the Protected Period mechanism with very low cost, but they lacks the information that whether the SP is overlapping with other SPs/CBAPs and the information that on which channel the overlapping occurs. 
· Resolution to SP Protected Period for 11aj
· For a source STA, the assessment of whether an SP is a Protected Period should be done based on not only the directly received scheduling or interference information, but also the indication of the PCP/AP.
· If a 1.08GHz PCP/AP discovers that the potential interference comes from the 2.16GHz channel, extended channel protection should be performed by STAs.
· Resolution of the SP dynamic truncation
· Add Protected Period field using 2 reserved bit (B13, B14) in Allocation Control field to indicate whether the SP is enforced to be protected.
· Benefits of the Improved SP Truncation
· The PCP/AP can indicate the source and destination STAs when Protected Period is forced to be established using its schedule and interference information, in order to
· Summary
· This submission provides solution for comment #147 on the comment resolution for CC12.
· The Protected Period Enforced is indicated assistly by PCP/AP by adding Protected Period field in Allocation Control field.
· The modifications made to 11ad:
· Add a “Protected Period” field in the Extended Schedule element using 2 reserved bits
· By using the proposed Protected Period field and the Measure Request element, the channel measurement and the channel monitoring can be merged.
No Comment.
Chair reviewed the morning session for tomorrow.
Chair asked to recess the session. No objections.

The meeting recessed at 6:00pm.
Wedneysay (09:00-12:00) – TGaj meeting

IEEE 802.11aj Chair, Xiaoming PENG (I2R) 
Chair called the meeting in order. 

Chair discussed the agenda for the week as follows,
· Straw Poll
· Motion
· Plan for Nov 2014 Meeting
· Plan for China Interim Meeting in 2015
Comment

· Chair suggested to postponing the straw poll due to the necessary furture discusses.
Proposed TGaj Technical Draft Plan
· TGaj plans to complete the comment resolution for CC20 in November meeting
· TGaj plans to finish the complete and new technique proposals presentations for 45GHz in November meeting
· TGaj plans to have baseline proposal for 45GHz in January (2015) meeting and also combine with 60GHz technical draft to generate TGaj D 0.9 draft ready for comment collection
· TGaj plans to have TGaj D1.0 ready for initial letter ballot in March (2015) meeting

· TGaj plans to have TGaj D2.0 ready recirculate letter ballot in July (2015) meeting
Comment
· Chair suggested the letter ballot in March 2015 might be delayed if more comments received by March 2015. 
· Jon (CSR) agreed with Chair on the draft plan, which might be the best goal.
· Adrain (Intel) concerned the four months between the D1.0 and D2.0, Xiaoming clarified that there would be three comment collections. And Adrain indicated large group might be needed, considering more than two hundred comments.
· Jianhan suggested to removing the July 2015 session, considering more work for 45GHz. Chair clarified that the July 2015 had already been arranged in the timeline. But the time frame could be reviewed in the following session. 
Next Meeting for 802.11aj
· Next China Interim Meeting will be held on Nov 2-7, 2014 in San Antonio, USA
· Meeting Logistic: http://www.ieee802.org/11/Meetings/Meeting_Plan.html 
Goals for the November 2014 session meeting
· Comment Resolution for 60GHz CC20

· Complete Proposal Presentation for 45GHz

· New Technique Proposal Presentation for 45GHz

Chair clarified that it would be still open for the new proposals.

Chair scheduled time slot for conference calls in 
· Sept 25, 2014, 9pm (ET)

· Beijing Time: Sept 26, 2014, 9am

· Oct 30, 2014, 9pm (ET)

· Beijing Time: Otc 31, 2014, 9am

Comment

· Chair updated time frames and venues for meetings in 2015.

· Haiming colocator the Hangzhou China session (802.11aj) and Bankok/KL (Interim) in Sept 2015, and Pei LIU (Huawei) suggested the venue be Hangzhou China. Jon suggested a straw poll for the venue.
Straw Poll

Do you support to co-locate the China Interim Meeting in Sept 2015 with IEEE 802 Interim Meeting in either Bangkok/Thailand or KL/Malaysia?

· Y: 9
· N: 4
· A: 7
Motion 
Move to co-locate the China Interim Meeting in Sept 2015 with IEEE 802 Interim Meeting in either Bangkok/Thailand or KL/Malaysia?

Mover: Haiming WANG
Second: Bob Heile

· Y: 7
· N: 4
· A: 3
Motion passed.

Comment

· Jon suggested to requesting rooms, and cost might happen for CWPAN.

Chair announced the completion of TGaj tasks for the week.

The TGaj session was adjourned at 10:10am.
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