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UMAC RG Harmonized SDD Text Proposal on Headers
Phil Barber, Rakesh Taori and Muthu Venkatachalam
UMAC Rapporteur Group Chairs
A Note to the TGm members: This document is based on the latest version of the discussion draft on Headers (C80216m-08-UMAC_035r1.doc). 

1 Introduction

This discussion draft will be used as a starting point for developing consensus SDD text related to the aforementioned topics. The latest versions of the following contributions were used to compose the 1st discussion draft 
652, 891, 896, 903, 906, 924, 954, 998, 1015, 1025, 1040, 1059, 1067, 1081, 1110, 1175.
In response to the 1st discussion draft we have received the following 10 contributions.

08/042, 043, 044, 045, 047, 048, 049, 051, 052, 053

The contents of the received contributions can be categorized as follows:
A. MAC Header formats
B. Simplifications of the 16e-style sub headers and extended subheaders.
C. Other miscellaneous issues (e.g. Management connections IDs, Multiplexing of several MPDUs of the same user, Fragmentation and Packing subheader, etc.)
To start with, we will focus on the following:

(1) Header types: Several contributions are proposing to have different types of header for control, data and more specific purposes. Comments are invited on the number of types that we need. (e.g. Compact header for VoIP may be quite a reasonable one to go for, assuming that the packet size itself is not expected to be large. There are some suggestions for a separate header format for supporting multiplexing, signaling header and so on). In addition to this, we need to discuss how we will indicate the type in the header. A proposal is made in the consolidated format included below
Most of contributions except one (08/051) support the presence of the Header Type (HT) field although there are different variations. The proposed length of this HT field also varies from proposal to proposal.

Based on the above, the Header type field is now unbracketed but the length is still kept within brackets (i.e unchanged) from the 1st draft.
All contributions that chose to express opinion on compact headers seem to support it (Anyhow, there was no objection expressed). There is no consensus on the contents, however except the consensus to have the Length field. The length of the Length field is also under discussion.

Based on the above, the section on Compact header is now unbracketed. The fields and the field lengths are included in brackets
There was no consensus on the inclusion of MC/BC header (some proposed to deletion while some others proposed formats to populate this header )

On the basis of the above, the Multicast/broadcast MAC header section stays in bracket
For Signaling headers, there were five contributions that proposed to delete the Flow ID. This could perhaps be because people are assuming a single management connection. 
Based on the above, the flow ID field has been deleted from the Signaling header.
(2) Header fields: Which fields to retain/delete existing fields in 16e GMH? And are there new fields that we need to add? Again, a proposal is provided for the membership to review. Please comment.
EKS: 

Several contributions propose to unbracket EKS while ther were also suggestions to delete it. Those that proposed to ubracket it also suggested to have a 1-bit field. There seems to be no consensus on this issue. The chairs believe that the number of bits for EKS should be discussed in the Security RG (or by security experts). 
So, EKS field and the contents remain bracketed.
Length

8 contributions propose 11 bits, one contribution (08/051) proposes to have 10 bits and one contribution (08/053) proposes to express the length using a length subheader.
So, the Length field stays at 11 bits.

In addition to the above, there were some proposals for new fields:
Type (5bits) (08/047) : A new field to be included in the GMH consisting of extended header presence indicator, packing subheader indicator, fragmentation subheader indicator ARQ feedback payload indicator and grant management subheader in uplink.
FPI (2bits) (08/048) : A new field called Fragmentation/Packing indicator to be inserted in the GMH header.

There was one comment on the reflector to add an optional MAC CRC to the MAC PDU format.

The following four new fields were introuduced in 08/053: 

1. Num_SDUs (3bits) : Number of SDUs contained in this MAC PDU to be included in the GMH.
2. FSN or BSN (11bits) : The fragment sequence number of the first fragment of SDU within the MAC PDU or the ARQ block sequence number of the first ARQ block within the MAC PDU. This field is 11 bits long
3. PF : Packing Format, indicates the packing scenario of SDUs within the MAC PDU
4. PI: Packing Indicator, indicate if padding bits are added to the MAC PDU
Currently these fields only appear in one contribution/comment each. This is due to lack of time, perhaps (as there wasn’t enough time provided for RG discussion). So further discussion is needed and comments are invited from others on the inclusion of these fields. In particular, there has been a request (08/053) to discuss whether the TGm membership feels whether packing related fields can be carried in the MAC Header.  Currently, these new fields are not included in the “consensus text”.
(3) Simplifications of the 16e-style subheader and extended subheaders..
Those that decided to comment on this topic have all expressed intention to have some form of extended header concept. There was no opposition expressed against this simplification of having a single “extended” header. 

Some discussion was provided in contribution (08/047) related to this topic. Their proposal is to have a separate section. It seems that the primary intention of the proponents is to have a fragmentation/packing extended header. There are also other contributions that talk about Fragmentation and Packing. The contents of the Frag/Packing header itself, is not the same and therefore needs further discussion.  It seems to be sufficient interest to include Fragmentation and Packing.

So, given the interest in Fragmentation and Packing an extra section, in brackets, is created to accommodate discussion on Fragmentation and Packing

Members are invited to comment on whether Fragmentation and Packing can be included at this stage of the discussion.
(4) Length of Flow ID: Majority of the contributions proposes to have 4 bit FID but there are some other ideas on the length including an idea not to have FID in the GMH at all. Please let your opinions be known.
Most contributions, but not all, seem to agree on the 4-bit length for the Flow ID.  It is noted that 08/052 proposes to change FlowID to Logical Identifier and allow STID too while 08/045 proposes to leave this as TBD.
(5) Whether to keep two management connections (primary/basic) or reduce to a single management connection? We have two topics: The usage of Flow ID (FID) for management connections and whether two have 1 or 2 management connections. During the Julty eetig there was some discussion to assign two smalles FIDs (i.e. FID 0 and 1) to be autonomously assigned for primary and basic connections. So this needs to be discussed. In addition to this, we need to generate consensus on whether to keep two types of management connection or replace it with a single one as suggested by some. 
It was difficult for the chairs to conclude what the membership feels about this issue. You are invited to express your opinions explicitly on whether a single management connection is sufficient in 16m.
(6) Multiplexing MPDUs of different flow belonging to the same user: This concept is being discussed to primarily reduce the security overhead that would otherwise be present in evey packet belonging to a secure flow. So the membership can voice their opinions  
First of all, based on the contributions received it is clarified here that this is indeed is not a burst-level multiplexing (i.e. not a PHY issue). We are talking about appending multiple MAC PDUs with a common header and possibly one set of security attributes.
There seems to be a few proposals supporting Multiplexing header. There is two proposals opposing multiplexing header. 

On the basis of the above, the text related to multiplexing and the multiplexing header is left bracketed.
Comments are also invited on other issues (that are not included here) but where people judge that those topics should be in scope of the “Headers topic”. 
The drawings included in this document are editable, so you can feel free to modify the figures.

2 Text Proposal

================= Start of Proposed Text ========================

10. Medium Access Control Sub-Layer

10.x MAC PDU Formats
Each MAC PDU contains a MAC header and optionally the MAC PDU may contain payload. 
[Editor’s note: Packing needs to be discussed]
[Multiple MAC PDUs from different flows belonging to the same MS can be multiplexed into a single MAC PDU.]
10.x.1 MAC header formats
[Editor’s note: Majority of the contributions have proposed some form of Generic MAC header and Signaling header. There are different ideas on the other header types. Comments are invited to further resolve the header types]
10.x.1.1 Generic MAC Header
[Editor’s note: The length, information and whether to have some fields as mandatory or optional needs to be decided. Comments n are invited on each field. Two fields namely Header Type and EKS are bracketed as there are differing views]
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Figure x. Generic MAC header format

· HT (Header Type): Indicates the type of the header. This field is [2] bits long.
· EH (Extended Header Presence Indicator): When set to ‘1”, this field indicates that an Extended Header is present following this GMH. 

· FlowID (Flow Identifier): This field indicates the flow that is addressed. This field is [4] bits long.
· [EKS (2bits): ] Encryption Key Sequence
10.x.1.2 Compact Header
 [Editor’s note: Several contributions discussed the”Compact header” under various names. It seems from the contributions. Primary motivation of the proponents is to use such a “shorter” header for VoIP packets. Fields that can be excluded from the GMH need to be discussed] 
Compact header formats can be used for connections with persistent allocation. 
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Figure . Compact MAC Header

[HT (TBD)] : 
[EH (1)] : 

Length (TBD) : 
[FlowID (TBD)]: 

[EKS(TBD)]
[10.x.1.3 Multicast/Broadcast MAC header]
[Editor’s note: this is to support Multicast/Broadcast connection. Comments to describe which fields are different from the GMH are invited on this header.]

[10.x.1.4 Multiplexing MAC Header]

[Editor’s note: This is to support payload multiplexing more than one MPDUs belongs to the same MS. Comments to describe which fields are different from the GMH are invited on this header.]

10.x.1.5 Signaling MAC Header
[Editor’s note: Comments are invited on the contents of this header.]
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Figure y. Signaling MAC Header Format

10.x.2 Extended header

[Editor’s note : Comments are invited on this header.]
The inclusion of extended header is indicated by EH indicator bit in MAC Header
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Figure z. Extended Header Format

· Last : When the “Last” bit is set, another extended header will follow the current extended header. If this bit is not set this extended header is the last one.
· Type: indicates the type of extended header. The length is TBD. 

· Body Contents : Type-dependent contents. 
[10.x.2.1 Fragmentation and packing extended header]
[Editor’s note : Comments are invited on this header.]
============================== End of Proposed Text ===============
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