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1. PHY Comments Summary and Discussion Agenda
PHY has total 106 TR/T comments, comprising 93 in section 8, 11 in section 6 appointed by MAC team, and 2 in section 9 appointed by Cognitive Function Team. Before the start of the March meeting, there are still 12 comments outstanding and to be discussed/resolved in the March meeting: 

1. 916:    Interface Spec between Non-Integrated Antenna And CPE 
2. 951:    CPE Requirement on center frequency and symbol clock frequency tolerance (failed electronic ballot)

3. 933:    PAPR for Different Modulation 
4. 1317:  Power Control (from MAC)

5. 1136, 1117: RSSI and CINR definition (from Cognitive Section 9)
6. 841/846: Subcarrier Mapping (Revising text by proponents)
7. 857/858/859/861: Interleaving (Revising text by proponents) 

8. Addition Ivan’s comments embedded in word doc

2. Detailed Status Updates on Pending TR/T Comments
· Working Group System Issues

1. Interface Spec Between Non-Integrated Antenna And CPE (to be updated from Chair)
Steve K. (916): Since there is a communications interface between the non-integrated antenna and the 802.22 CPE device, don't we have to completely specify that interface for interoperability? Generate interface spec for IEEE 802.22 CPE device to non-integrated antenna.  There is no information on the format of the stored data or how it is accessed.
Jul09: Assign Ivan to provide a reference standard for transmitting the information from antenna to CPE through coaxial cables. 
Sept09: 

· There exists a Manchester encoding chip using one wire.  Only a few K bytes of memory are needed for antenna gain per channel.  This technology has IPR. LOA will be needed.
· Need to decide on the impedance of the coax cable at the antenna (50 or 75 ohms) and on the connector (SMA and N for 50 ohms versus F if it is 75 ohms).  50 ohms is better for radiation (parasitic emission).  75 ohm is better for antenna matching.  F-connector is too easy to access by non-professional installers.  
· It was decided that fixed WRAN would be professionally installed.  A differentiator to minimize tampering, 50 ohms cabling and N-connector would be preferred.  N-type connector would also be better for lightning protection.  Ivan moved that a N-type connector with 50 ohm RG-58 coaxial cable be used between the main WRAN antenna and the transceiver. 

· Interface to the sensing antenna: Motion from Ivan: move that "if the sensing antenna is not permanently integrated to the sensing receiver, an F-type connector with 75 ohm RG-59 coaxial cable be used between the sensing  antenna and the receiver shall be used. Discussion still needed. 
Oct09CC: Ivan had sent Wendong information about an off-the-shelf product/protocol for the interface. There were several products in the market and he simply chose one with good cost effective at the time being with 32k byte memory which seemed to be more than enough. IPR issues needed to be cleared to be used in the standard. 
Jan2010
· Ivan presented the slides on off-the-shelf product/protocol for the interface in Jan meeting
Action and updates needed from WG Chair
· PHY Group

2. CPE Requirement on center frequency and symbol clock frequency tolerance (failed electronic ballot)
Robert (951): suggested separating the requirement of CPE center frequency and the requirement of CPE symbol clock frequency.  
Nov09: agreed in principle that, at the CPE, 

· the transmit center frequency and symbol clock frequency shall be derived from the same reference oscillator
· the transmit center frequency shall be synchronized and locked with a maximum deviation of 2% of the subcarrier spacing
However, the group yet to reach consensus on the reference frequency point, i.e., whether it should be the frequency “transmitted by BS” or the frequency “received by CPE”. 

Jan10CC: 

· Sung Hyun: The requirement is meant for CPE to track the transmitted BS RF frequency. It should not be subject to channel conditions. The “received center frequency at the CPE” is different for CPEs with different channel conditions/Doppler shift. He proposed to use “transmit center frequency from the BS” as the reference point and it is unique for all CPEs. The lab test should take into consideration fading effects, for example using channel simulators. 
· Zander: the tolerance for fixed devices and portable devices could be different like in other IEEE standards.  For portable devices, the requirement could be relaxed to account for the channel conditions and have a consistent requirement for device only without considering channel effect.  

PHY agreed to the proposed sentence in DCN 204 r1 and read “At the CPE, the transmit center frequency and symbol clock frequency shall be derived from the same reference oscillator. Thereby, the transmit center frequency shall be synchronized and locked to the frequency transmitted from the BS with a maximum deviation of 2% of the subcarrier spacing.”
Failed ballot in Feb
3. PAPR for Different Modulation 
· Gerald (933)
Update and clarify the paragraph to be consistent with the previous ones.  There is no reason why the maximum EIRP will be different for QPSK, 16 QAM and 64 QAM for the multi-carrier modulation used in this standard.  There is only a need to report this maximum achievable EIRP once. Modify the paragraph as follows: "The current transmitted EIRP is the EIRP of the burst that carries the message. The maximum available EIRP is reported for QPSK, 16-QAM and 64-QAM constellations. The current transmitted EIRP and the maximum achievable EIRP parameters is are reported in dBm. The parameters is are quantized in 0.5 dBm steps ranging from –64 dBm (encoded 0x00) to 63.5 dBm (encoded 0xFF). Values outside this range shall be assigned the closest extreme. 

Aug09CC: Sung Hyun to verify that whether the PAPR is different or not depending on the type of modulation used on the upstream burst, (use the limit case of 1 sub-channel for the upstream burst = 28 subcarriers).
Oct09CC: Evaluation is on-going and results if available will be presented in Nov. meeting. 

Feb10CC: Sung Hyun presented their findings in DCN 933 and concluded that the PAPR does not change much with modulation modes, from QPSK to 64 QAM. It is not necessary to have 3 different Maximum Transmit EIRP in Table 125 to account for different modulation. Text change has been proposed in DCN933r3 and to be finalized. 

4. Power Control  
· Ivan (1317)
It was proposed to change the current power range of -64 dBm to 63.5 dBm (or 40 Pico Watt to 2 Kilo Watt) to -32.5 dBm to 94.5 dBm (56 Micro Watt to 3 Mega Watt) and also indicating status of transmitter OFF and powers above 94.5 dBm. 

Mar10Email: Seems an agreement with the 20 dB upward shift for a range of -44 dBm to + 83.5 dBm. There is no need to indicate status of transmitter OFF and powers above 94.5 dBm.
5. RSSI and CINR definition (From Cognitive Section 9)  
· Winston (1136, 1117)
Decision: RSSI is preferred for equipment certification purpose and because it is not scalable with frequency as the -114 dBm threshold is, but an equation will need to be provided where the antenna gain and cable loss are taken into account. The sensing time to acquire the RSSI needs to be standardized with a common integration time, (i.e., 2 ms). 

With respect to sampling, results should be a vector of instantaneous RSSI.  The BS should ask the CPE for the last x measurement results (up to 63).  Measurements should be done every quiet period. Editor shoud fix the text of section 9.4.1.3.3.  Editor: found later that in the BLM-REQ message, Table 146, the BS can ask gor a report after up to 127 measurements.  The buffer in the CPE should thus be 127 max.

Action: Wendong to incorporate the RSSI in the BLM-RSP message: Table 164, value (RSSI mean: estimate of the RSSI ...) and precision (RSSI standard deviation)  variables need to be modified to report RSSI.  Need to develop the definition of RSSI in section 9.  BLM-REQ, Table 151 specifies the request with the number of TU's over which the measurement will be done, up to about 9 ms=16 bits.  In fact, this is specified in Table 146 with the "Report Frequency" .
Action: Gerald to develop the equation for the RSSI to include the antenna gain and cable loss to replace the field strength.
See also comment #1117.  Zander to clarify how to compute the RSSI results. See 802.16-2009, section 8.1.9.2.  CINR is also defined in 802.16-2009, section 8.1.9.3.  Should we transfer this text?
6. Subcarrier Mapping (text change proposal to be reviewed/confirmed)
· Apurva (841): The subcarrier mapping in DS and US is still quite complicated. Is there a need to carry out sub-carrier mapping in a Turbo-like fashion. If the gains of implementation using turbo-like interleaving are not substantial, reduce the complexity and suggest simplified techniques for easier implementation.
Jul09: Assigned John Benko to response to the comments

· Gerald (846): Formula notations are not clear.  This would need more explanation or a generic algorithm described in C-language.  For example, the function I is some time a single variable function and other time a two-variable function.
Jul09: Assigned John Benko to provide more explanation or an example of implementation to avoid mis-interpretation of the equation

Sept09 

Action: John Benko to provide explanations on the notation used and provide a generic implementation of the algorithm in MatLab or C-language.
· John indicated that a simpler version of the equations was provided in a contribution but was missed in the preparation of the Draft 2.0

· Need to verify that using the same interleaving algorithm for bit and carrier interleaving will not reduce its effectiveness

· Action: John agreed to locate the more recent version of the equation, provide the MatLab code and verify that using the same scheme for bit and carrier interleaving will not remove the interleaving advantage.
Nov09 

· Isabelle/John submitted text change document and c codes

· The contribution from Isabelle/John was reviewed halfway. To be further reviewed. 

Mar2010 : PHY has reviewed the text change proposal and made necessary change to the text. It has been sent to Isabelle/John for actions. Yet to receive response. 
7. Bit Interleaving (text change proposal to be reviewed/confirmed)
· Gerald (857): Notation in the formulas need to be clarified.  For example, the meaning of q' and p' is not clear. Provide more explanation on the notation used or provide a generic implementation of the algorithm in C-language or Matlab.
Jul09: Assigned John Benko to provide more explanation or an example of implementation to avoid mis-interpretation of the equation

Sept09 : See resolution of comment #846.

"The global equation of the algorithm depends on the interleaving pattern of the previous iteration (j-1), the position index of the samples (k) and the two integer parameters (p,q).  p, q, and j are given in table 232 for each block size K.   p is a  parameter  that gives the interleaving partition size, which is a multiple of the interleaving block size K."

Action: John to provide the MatLab or C-code with a test vector.

· Gerald (858)
The last sentence of this third paragraph needs more explanation.  The function x(k) is not clearly defined.  The distance between input bits separated in the output sequence by s-1 positions when s= 1 should be zero because it would be the same bit but Table 232 says otherwise. The sentence most likely needs to be modified to correct the inconsistency and should be modified to make it clearer.

Jul09: Assigned John Benko to provide more explanation or clearer text

Sept09: See also resolution of comment #846.
DeltaL(s) provides the distance between the input bits (non-interleaved) separated in the output (interleaved) sequence by s positions (such that s=1 corresponds to adjacent bits).

· Jungsun (859)
The number of coded bit per each block of the CBP payload will be 836. However, there is no the K value of 836 in the table 232. To support the CBP payload, the 836 bits for coded block shall be additionally included in the table 232.
Aug09CC: John Benko is to investigate how this block length can be accommodated by the proposed interleaver."

Sept09: Action: To provide parameters soon

· Gerald (861)
Notation in the Figure is unclear. Provide more explanation on the notation used or provide a generic implementation of the algorithm in C-language or Matlab.

Jul09: Assigned John Benko to provide more explanation or clearer text (for example, what is P.A_in, q.p.(V1)

Sept09: See also resolution of comment #846

Figure gives an example implementation of the real-time generation of indices of the binary interleaving pattern, for one iteration. (Note: this can also be used for the generation of the indices for the sub-carrier allocation/interleaving in 8.6.2). The latency for this example implementation is 10 clock cycles. The module can be iterated up to 3 times for j=3.

The indices calculation is performed in 4 successive operations. In the diagram, A_in and A_out stands respectively for "Address_in" and Address_out". A_in is the input index . Its value is the same as k for the first iteration. The k value has to be propagated with the right latency, since it has to be re-used during all the process and through all iterations.

- The first block multiplies the incoming indice by the parameter P (A_int.P), add the incoming indice (k), and changes the sign.

- The second block performs a Modulo K on the previous result.

- The third block multiplies the previous value by P and Q parameters, adds incoming indice k, and alpha (alpha is a precalculated value : alpha = K-P).

- And last, a new modulo K operation is performed, providing an output indice A_out which may be wired to the A_in of the next iteration.

The most complex operation to perform is the Modulo. Starting from the fact that the modulo factor is known and may be considered locally as a constant, the modulo operations can be implemented using reciprocal multiplication (ie : multiplication by the inverse value). An example of performing a modulo operation with reciprocal multiplication is shown below (using 3 steps):

Ex. [x]K (x modulo K) with K= 2304 

To perform the division by 2304, we will multiply by 1/2304

The value : 1/2304 = 0.00043402777  = Ox1C71C (Coded on 20 bits, as a sum of fractional numbers : 1/2, (½)2, (½)3, ...)

1. First step provides x1 intermediate value : x1 = x * Ox1C71C : multiplication by the inverse. Last 2 clock cycle (pipelined multiplication).

2. The second step gives the quotient : x2 = x1 >> 20 : Shift right by 20 positions gives the quotient. Only a selection of the right wires : no clock duration

3. The last step gives the remainder : x3 = x - (x2 * 2304) : remainder (or modulo). Last 2 clock cycles (multiplication then substraction).

Nov09 

· Isabelle/John submitted text change document and c codes

· The contribution from Isabelle/John was reviewed halfway. To be further reviewed. 

Mar2010 : PHY has reviewed the text change proposal and made necessary change to the text. It has been sent to Isabelle/John for actions. Yet to receive response. 
Appendix: Measurement of RSSI and CINR in IEEE 802.16-2009 (OFDMA mode)

RSSI (8.4.12.2)
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CINR (8.4.12.3)
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Abstract


This document updates the current PHY status in the comments and resolution before Mar 2010 meeting. The remaining PHY related system and PHY specific issues are listed, together with detailed updates. 














Submission
                                                      page 2                                          Zander Lei, I2R                 


