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1 Introduction

At the last meeting, the 2 bytes GMH containing EH, Flow ID and Length field was accepted in SDD. In here, Flow ID field can be used to distinguish different header types or connections. However, since Flow ID in current SDD always presents following EH field, all MAC headers should contain EH and Flow ID field although some MAC headers (e.g., multiplexing MAC header, signaling MAC header, etc.) may do not need to contain the EH field. For such MAC header, EH field is an unnecessary overhead. Therefore, we propose that the Flow ID field is always located in the first 4 bits of MAC header, as illustrated in Figure 1. And the 4-bit Flow ID is used to distinguish different connections or header types (e.g., for transport data, management, signaling and multiplexing).
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Figure 1 Proposed Generic MAC Header Formats
In addition to GMH, current SDD has described that multiple MAC SDUs and/or SDU fragments from different unicast connections belonging to the same AMS can be multiplexed into a single MAC PDU. However, the multiplexing method is not described in SDD. Therefore, we propose to define the 1-byte multiplexing MAC Header (MMH) to support the multiplexed flows, as shown in Figure 2. If the Flow ID indicates that this header is MMH (e,g., Flow ID = 0b0010), the NOF (Number Of Flows) field indicating the number of multiplexed flows should present following the Flow ID field. And then, as shown in Figure 3, as many GMHs as NOF indicates exist following this MMH. In order to support all operations for a MAC PDU with a single flow, the MAC PDU for multiple flows should also have GMH per flow.
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Figure 2 Proposed Multiplexing MAC Header Format
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Figure 3 An example of MMH usage
The following proposal describes a header format and flow ID use that addresses a number of 802.16m issues.

· The use of ARQ in a subset of management messages, while permitting ARQ to not be used on those management protocols that cannot tolerate an ARQ channel.

· The efficient parsing of MAC headers to determine format and to permit a receiver to easily separate higher from lower priority messages with O(1) complexity per packet.

· Low overhead encoding of frequently used control messages

· Management flows in which the station ID must be signaled. 

· A format permitting cryptographic protection that treats all unicast PDU types alike.

· General overhead reduction compared to 802.16(e).

· Greatly simplified control message formats, based on fixed format signal PDUs.

2 Text Proposal

============================ Start of Proposed Text ==================================
[Modify the chapter 10.12. to the following text.]
10.12 MAC PDU Formats
Each MAC PDU contains a MAC header. The MAC PDU may contain payload. The MAC PDU may contain one or more extended headers.
Multiple MAC SDUs and/or SDU fragments from different unicast connections belonging to the same AMS can be multiplexed into a single MAC PDU.

10.12.1 MAC header formats
Flow IDs are used to distinguish different connections or header types.
10.12.1.1 Generic MAC Header
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Figure 22 Generic MAC Header Format
· EH (Extended Header Presence Indicator): When set to ‘1”, this field indicates that an Extended Header is present following this GMH.
· Flow ID (Flow Identifier): This field indicates the flow that is addressed. This field is 4bits long.

· EH (Extended Header Presence Indicator): When set to ‘1”, this field indicates that an Extended Header is present following this GMH.
· Length: Length of the payload. This field is 11bits long.
From the 16 possible values of the 4 bit GMH flow ID, 11 flow IDs are used for transport connections and five flow IDs are used for management and signaling purposes:
	GMH Flow ID
	Meaning

	15-5
	Transport Data Connection

	4
	Multiplexing MAC Header

	3
	Signaling Channel

	2
	Management PDUs with Station ID

	1
	Management Connection with ARQ

	0
	Management Connection


Table xx Reserved Flow IDs for Transport,Management and signal PDUs

Management traffic can flow over flow IDs 0, 1 or 2. The flow ID 0 management connection does not support ARQ. It is roughly equivalent to the primary management connection in 802.16-2004, with the exception that it supports fragmentation.
The flow ID 1 management connection is the logically the same management flow, except that it also supports ARQ. It is appropriate for management traffic with large packets E.G. EAP-Transfer management messages.

The flow ID 2 management connection carries PDUs with a header format containing a StationID in addition to the GMH fields. It is used on bursts where the Station ID is needed to identify the source, E.G. uplink contention channels.

PDUs on the signaling channel (flow ID=3) are prefixed with the signaling header and carry time critical, high priority control messages.
The flow ID 4 is used to indicate that the header is Multiplexing MAC Header.

Transport data is carried on flows 15 through 5.

Flow IDs are separate on the uplink and downlink, Permitting up to 11 transport flows per directions, per AMS.
10.12.1.2 Multiplexing MAC Header
Multiplexing MAC Header is used to transmit the multiple MAC SDUs and/or SDU fragments from different unicast connections belonging to the same AMS into a single MAC PDU.
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Figure x Multiplexing MAC Header Format
· Flow ID: This field indicates that this header is Multiplexing MAC Header. This field is 4bits long.

· NOF (Num of Flows): This field indicates the number of multiplexed flows. This field is 4bits long. As shown in below Figure yy, as many GMHs as NOF field indicates will present following 1-byte MMH.
10.12.1.3 MAC Header With Station ID
Flow ID 2 is reserved signal the MAC Header with Station ID header format.
It is used in bursts where the station ID is needed to indicate the source of the PDU. E.G. in uplink contention channels.

The MAC Header with Station ID is shown in Figure W.
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Figure y MAC Header with Station ID

The flow ID field is set to 2, to indicate the MAC Header with Station ID format.

The EH field indicates the presence of an extended header following the MAC header.

The length field is 11 bits.

The Station ID field encodes the station ID of the sender.

The 4 bit sec_flow ID (secondary Flow ID) field encodes the flow ID of the PDU.

The 4 bit HCS field provides 4 additional bits of error detection on the MAC header.

10.12.1.4 Signal MAC Header Format

Signal MAC PDUs are used to carry high priority, time critical MAC control messages with low overhead and fixed format for simple, deterministic parsing. They begin with either a Signal MAC Header (SMH) or and extended SMH.

The 1 byte SMH shown in Figure X. The 2 byte extended SMH described in 10.12.1.4.

The flow ID 3 is reserved to indicate an SMH format header.
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Figure X – Signal MAC Header

The flow ID field is set to 0011, to indicate a signal MAC header.

The SH_Type (subheader type) field indicates the type of the signal MAC PDU. The format of the remainder of the signal MAC PDU is determined by this type field.

SH_Type values 0 – 14 are used to encode different signal MAC PDU types. SH_Type = 15 is reserved to indicate the extended SMH described in 10.12.1.4.

The SMH can encode up to 15 different types of signal MAC PDUs. It is used to encode the most frequently used signals, whereas the extended SMH, which can encode for 255 different signals, with higher overhead is used to encode less frequently used signals.
10.12.1.5 Extended Signal MAC Header Format

The extended Signal MAC header is as follows
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Figure Y – Extended Signal MAC Header Format

The flow ID field is set to 0010 to indicate a signal MAC header.

The SH_Type field is set to 1111 to indicate an extended signal MAC header.

The ESH_Type (Extended Signal MAC Header Type) field encodes for up to 256 signal types.

============================== End of Proposed Text ================================
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