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802.15.-NAN PAR and 5C Comment Discussion

Benjamin Rolfe 

with contributions from many others.

Comments Received with votes:

1. Comment: The PAR Scope calls out 700 MHz - 1 GHz and 2.4 GHz, but later in the PAR in 7.2 (Additional Explanatory Notes for 5.2 Scope) in part b. it specifically calls out sub GHz (the increase in diameter is not limited to sub GHz, it increases for 2.4GHz as well). This gives the impression only sub GHz is being considered, which is a break from what the PAR states.

Response:  Agree. The intent was not to specifically limit the PAR scope to consider only one license exempt band, but to enable proposals that respond to the application and coexistence requirements.  The mention of potential bands is qualified by “such as” to make this suggestive rather than prescriptive. 

Suggested change(s): Clarify section 7 (now section 8.1) to be consistent with the PAR scope by removing “sub-GHz” from (b). 

2. Comment:  I request that coexistence study would be part of the TG undertakings

Response: Agree.  It is by 802 policy and called out in the 5C. 

Suggested change(s): Suggest that we add it as a requirement in the PAR scope (5.2) section:

This amendment also addresses coexistence with other 802 wireless standards operating in the same bands.
[Note: this change is reflected in 15-08-0705-03-0nan-wnan-par.pdf (rev 3)].

3. Comment: I strongly support launching a new WNAN project, however I believe the PAR scope needs to be revised and tightened. If PHY frame sizes up to a minimum of 1500 octets are necessary, this should be added (could it be done in 15.4e?). The other requirements listed in the scope can be met with the existing 15.4 standard (see deployments by Trilliant, etc.). It is also possible that connectivity to at least one thousand direct neighbors characteristic of dense urban deployment might work better with a data rate higher than the 1Mb/s currently supported. I believe that operation in any of the regionally available license exempt frequency bands, such as 700MHz to 1GHz, and the 2.4 GHz band is already covered by 15.4, especially as extended by 4c and 4d. If there are other regional allocations not addressed, a specific project should be started for those, as was done in 4c and 4d.

Response:   

a) Increasing the PHY frame size is out of scope of TG4e which is MAC only.  The MAC frame size limitations in 15.4-2006 are defined with respect to PHY frame size (see response below for examples).  The need is to more efficiently support IP and requires a PHY change. This is specifically called out in the PAR scope (5.2).  . Better IP support has been repeatedly identified as a desired enhancement in the target application space.

b) The largest deployments in the SG space currently have moved to PHY solutions other than the existing 802.15.4 PHYs as they have found conditions where the sub-GHz DSSS PHYs are not sufficient, because they were not intended for some of the extreme conditions encountered in NAN deployments. Much the field experience has been described in IG-NAN presentations.  The response in the IG is that the architecture of 15.4 is well suited for the applications considered, and a PHY amendment optimized specifically for the very different environments of the NAN application would make for a broader, more effective standards-based solution. Section 7 (now 8.1) attempts to explain this.  As such, a new PHY amendment does not preclude the use of existing DSSS, UWB or CSS PHYs where those are effective, thus expanding the applicability of 15.4 to broader markets. It is up to the Task Group to ensure only complimentary and non-redundant solutions are selected. Suggest we review section 8.1 for possible clarification.  See also (d) below.  

c) The 100Kb/sec is stated as the peer-to-peer required data rate, not an upper limit: The scope as written would allow a higher instantaneous data rate to be proposed.  

d) There are a number of license exempt bands available which do not provide sufficient bandwidth for a DSSS, CSS, or UWB radio as defined in 802.15.4, but which are usable with a PHY that takes a different approach such as very narrow bandwidth channels, which when aggregated, become useful.  The intent of the PAR scope is to allow this kind of “out of the single band” thinking.   

Suggested Change(s):  Review section 8.1 for clarification per response (b) above. Clarify the PAR Scope to clearly require license-exempt operation, but not specific bands. This may be accomplished by removing the “such as…” text in “Scope” (5.2).

4 Comment: The PAR scope (5.2) indicates the intent to develop a very low rate (40 kb/s) PHY using omni coverage at 5 km range.  It then imposes this astonishingly inefficient use of spectrum on the already-crowded 2.4 GHz band.  This cannot help but degrade the operation of 802.11 WLANs and 802.15.1 WPANs. Proposed Change:  Specifically exclude the 2.4 GHz and 5 GHz ISM bands from the proposed amendment.  If these bands are retained in the scope, limit their use to line-of-sight systems only.

Response:  We agree that the LOS range metric needs to be clarified.  We have elevated coexistence into the PAR Scope to emphasize that this is a critical issue in the target application space. 

The PAR scope does not propose any specific methods to use the spectrum, as it is not appropriate to propose specific solutions at this stage. Perhaps during the technical work of the Task Group, we will be astonished by the cleverness of proposals.  The specification of LOS range is not the ideal, as explained in section 8.1, the actual deployment scenarios require enhanced range and robustness in NLOS, RF hostile environments.   The key optimization point is that the very low needed data rate (P2P) enables a different set of tradeoffs than applications where high data rate is required.  There are alternative radio techniques possible optimized for low data rate requirements which can provide good coexistence characteristics with other services such as 802.1, 802.11, and 802.15. The scope allows such solutions to be offered without prescribing any one.  The IG consensus was to leave the band plan to be decided as part of the Task Group work. 

Suggested change(s): Come up with a better way to describe the range requirement.  Add coexistence to the PAR scope to emphasize this is a priority goal (see also comment 2 above).

6. Comment: The  § 7.1 of the PAR affirms that no other standard exist, which is not fully true as many activities in other groups already started. A mention should be put in the PAR on that.  

Response:  Agree. Section 7 (now 8.1) explicitly identifies 802 standards which have been considered by the IG and why the IG consensus is a new PHY is needed.  Perhaps this can be clarified further.  While members of the SG are aware of activities outside IEEE 802 with respect to standardizing processes related to utility equipment and operation, there are no projects known at this time with similar scope as the proposed project (i.e. a PHY amendment to 802.15.4 is limited in scope to a new PHY). 

If there are other non-802 standards activities which would be relevant, it is hoped the commenter will bring them to the attention of the task group for consideration.   It has also been suggested (and a volunteer identified) to serve as unofficial liaison with a working group at NIST that is specifically tasked with identifying relevant standards.

Suggested change(s): None.

7. The charter of WG15 is explicitly stated as Personal Area Networks, including the PAR and 5C submission documents, while the project is clearly stated to be Neighborhood Area Networks. It appears this should be a project of a separate WG not an extension to 15.4.

Response:  See also the response to comment 2.  Application synergies between existing 15.4 applications and NAN requirements make the 15.4 architecture generally applicable. Specifically optimized for simple embedded implementation, low data rates (and low per link duty cycle), simple peer-to-peer networking, etc. are features which fit well to NAN also; it is envisioned that a NAN can be made up of multiple short range links.  Existing implementations of large mesh networks, the recommended practice (802.15.5) and multiple non 802 standards for mesh, and application protocol stacks defined by industry standards (ZibBee, ISA, etc) built on the 15.4 architecture all suggest suitability of the 15.4 architecture,  with the additional PHY enhancements identified in the PAR scope, as a sound basis for NAN.  It was the sense of the IG that leveraging the existing standard is the most promising approach, and the work can most efficiently be achieved as a Task Group within 802.15. 

Suggested change(s): None. 

8. Comments from “15-08-0705-02-0nan-wnan-par_commented_mb.pdf” 

Editorials: Suggest we accept the editorial changes (red-lines).

A1:  It is not intended to limit the scope to outdoor only applications.  This was included do differentiate form existing PHYs as the outdoor NOL environment is more challenging;  It is agreed that NAN nodes may be indoors in basements and other RF unfavorable locations, quite often needing to connect with other nodes that are outdoors, further challenging the RF link.  

Suggested change(s): change from “outdoor” to “indoor and outdoor” in the scope and other sections; 

A2: As explained in 7.4, LOS range is actually not the desired goal, but rather NLOS in very unfriendly RF environments is the expectation. We were asked to translate this into a specific LOS equivalent range because such is easier to measure. Other attempts to specify the desired performance in the expected environment were not precise and measurable. I believe this has added considerable confusion.  I suggest we revise the requirement with a NLOS performance metric.  

Suggested Change(s): Clarify text in 5.2 and 8.1.

A3: see response to A1.  The “basement” scenario is realistic and exactly the kind of hostile RF environment we expect, which is not well served by existing DSSS, CSS or UWB PHYs or OFDM systems such as 802.16 and 802.11.

Suggested Changes:  See A1.

A4: In 802.15.4, MAC frame size is not explicitly limited to 128 octets, but is limited with respect to the PHY constant aMaxPHYPacketSize. MAC frame sizes and procedures based on frame size are defined with respect to aMaxPHYPacketSize, for example see the definitions of aMaxBeaconPayloadLength and aMaxMACSafePayloadSize (Table 85).

The constant aMaxPHYPacketSize in 15.4-2006 is based on 7-bit length field, in the new PHY we would extend the length field in the PHY frame and in that case the constant value would be different for new PHY.  

Suggested change; none required. This would be part of the normal TG work encompassed in the scope to expand the PHY frame. 

Suggested change(s): None.

A5:  Some references are given in 8.1. The text in parenthesis is redundant.

Suggested change(s): remove the parenthetical text.

A6:  Accept as suggested. 

Suggested change(s): Use EU reference provided by James Pace.

A7:  Agree that MESH is a necessary capability and support for such will affect some PHY decisions.   Since the method of implementing MESH is above the MAC and thus outside the scope of 15.4, we added this remark to re-enforce that support for  MESH is critical to the NAN application. More successful MESH nodes have been deployed with 802.15.4 than any other 802 standard to date, which is why the 15.4 architecture seems better suited to the NAN application than other existing standards, thus the proposed effort to work off 15.4 with a new PHY.  

Suggested change(s): clarify this if possible.

A8: Accept – see A1 resolution also.

Suggested change(s): clarify text.
A9: I hope we can state this more clearly. See response to A2.  

Suggested change(s): revise text (TBD) and/or provide a better metric.

A10: Oops. 

Suggested change(s): delete redundant text (which appears to have been done in rev 3 of the PDF already). 

A11: Good question.   Possible considerations:

1. 802.11s mesh networks have not yet been widely deployed in a large scale. There is much greater, successful experience with meshing based on 802.15.4, with accepted standards such as ZigBee, ISA100 and 6loWPAN. 

2. 802.15.5 specifies an already approved recommended practice for mesh on top of 802.5.4

3. The vast majority of 802.11 deployments are star architecture (infrastructure based). The majority of work throughout the history of 802.11 has been focused on optimal performance with star (infrastructure mode) topology. 

4. 802.11 is not optimized for high availability (carrier grade availability);

Suggested Change(s): None (so far). 

5C comments 15-08-0706-00-0nan-wnan-5c_commented_mb.pdf
A1: Agree should be indoor and outdoor mixed. See responses above.

A2: Agree, see response above.

A3: Agree, take out redundant text, it is already stated in a prior section.

A4: This can go in “broad market” section. 

A5: this is again redundant text.

A6: remove redundant text

A7: See responses above.  This redundancy was added by advice of the 802.15 chair (acting as an individual). Suggest revise consistent with PAR changes. 

A8: accept in principle, but this is appears to be the standard practice and consistent with prior PARs. 802.15 WG vice-chair assures us this is the accepted location. 

Editorials: suggest we accept all, with *possible* exception of 5(a) because this was boilerplate text (although it is more correct as edited by the commenter). 
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