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Proposal for IEEE 802.16m MAC Addressing
Susan Hartman, Shantidev Mohanty, Muthaiah Venkatachalam
1. Introduction and Background
802.16e MAC is connection oriented.  Each transport CID identifies an activated unidirectional service flow with Quality of Service characteristics.  There are three bidirectional MAC management (signaling) flows identified with CIDs: Basic CID, Primary CID, and Secondary CID.  The management flows have different priorities.

The MAC has a globally unique physical address (48 bits).  Once a Mobile Station (MS) is registered in the network, the MAC is addressed by the assigned CIDs (16 bits).  Each CID then addresses both an MS and either a transport service flow or a management flow.  

Each message exchanged between the BS and the MS identifies the MAC and the flow within the MAC (transport service flows and messaging flows).  Every message has a header that includes the 16 bit CID.  Often the Basic CID is used only to identify the MAC, making the Basic CID a kind of MAC address.  For example, the MAC requests resources (bandwidth) for specific CIDs.  The BS sends bandwidth grants addressed to the Basic CID and then the MAC assigns these resources to its flows.

In this contribution we discuss MAC addressing improvements that reduce overhead and simplify the addressing scheme.
2. MAC Addressing Design Considerations
MAC requires a BS-unique locally assigned MAC address.

The locally assigned MAC address must have a one-to-one relationship with MAC physical address in the BS domain.

MAC addressing shall enable low overhead signaling.

MAC addressing shall allow backward compatibility for 802.16e stations. 

3. MS MAC Address and Flow Identifiers
In this contribution we propose to create a new underlying MAC and connection identification scheme to reduce signaling overhead.

3.1 Locally Assigned MAC Address

The locally assigned MAC address identifies the Mobile Station within the BS domain; hence it is called Station Identifier (SID).  The number of bits required for the SID is directly determined by the number of MSs within the BS domain.   

3.2 Multicast and Broadcast SIDs

Just as 802.16e reserved CIDs for broadcast, multicast, padding, and ranging CIDs, 802.16m reserves SIDs for the same purposes.  

3.3 Flow Identifiers (FID)

The flow identifier (FID) uniquely identifies the MAC management flows (Basic, Primary, Secondary) and each unidirectional transport service flow.  The number of bits required for the FID is directly determined by the number of transport service flows allocated to the MS.  The SID and FID together uniquely identify the MAC management flows and transport flows within the BS domain.  

3.4 Management Flow Identifiers (FID)

This MAC addressing scheme assigns static FIDs for management flows as follows:

· Basic Management FID = 0

· Primary Management FID = 1

· Secondary Management FID = 2

Since these flows are always present when an MS is registered in the network, there is no value in using dynamic values for these FIDs.  Another way to look at it is that when the MS registers in the network, the BS assigns Basic, Secondary, and Management identifiers as the first three flows for an MS.

3.5 Transport Service Flow Identifiers (FID)

Transport service flows are mapped to FIDs when they are activated.  Transport FIDs are numbered from 3 to Maximum Transport Flows (MTF). 

3.6 Mapping to 802.16e Connection Identifiers (CID)

Each CID consists of SID concatenated with FID.  The new MAC addressing scheme can be transparent to legacy stations.  

3.7 MAC and Flow Identifiers in 802.16m

Here we present the signaling changes for 16m that will take advantage of this new scheme and result in reduced signaling overhead.

The Downlink Map (DL-MAP) and the Uplink Map (UL-MAP) use SID.  Each Generic MAC Header (GMH) then uses only FID.  Type 1 Headers use SID.

3.8 Maximum MSs per BS and Maximum Flows per MS

The number of MSs registered at a BS and the number of flows per MS determines number of bits per SID and per FID.  There are several approaches to determine the number of bits needed to represent SIDs and FIDs during operation:

· Fix in 802.16m standard

· Fix in network

· Fix in BS

· Dynamic, BS determines during operation
Fix in Standard does not make much sense.  Fix in Network is effectively the same as Fix in BS.  Both Fix in Network and Dynamic are viable options.

For legacy compatibility, the implementation will be easier if in 802.16m the total number of bits for SID and FID is less than or equal to 16.

4. Sample overhead comparison
Table 1 shows an example of overhead reduction when 10 bits are used for the SIDs and 4 bits are used for the FIDs.

	DL/UL
	Number of bits for CID/SID in MAP-IEs
	Number of bits for CID/FID in GMH

	
	802.16e
	Proposed SID
	Overhead reduction
	802.16e
	Proposed FID
	Overhead reduction

	DL
	16
	10
	37.5%
	16
	 4
	75%

	UL
	16
	10
	37.5%
	16
	 4
	75%


Table 1 Example Overhead Savings

5. Other Advantages of this MAC Addressing Scheme
In addition to reducing overhead, this MAC addressing scheme provides other benefits:

· Permits O(1) key table lookup
· For Handover, only SID needs to be updated
6. Conclusions and Recommendations

We would like to recommend that 16m support the above described MAC addressing improvements.

7.   Proposed Text for SDD
Insert the following text into Medium Access Control sub-layer sub-clause (i.e. Chapter 10 in [3]):
-------------------------------  Text Start  ---------------------------------------------------

10 Medium Access Control Sub-Layer
10.1 MAC Addressing
IEEE 802.16m supports two-level MAC addressing:

· Mobile Station Identifier (SID) identifies the MS MAC within a BS domain

· Flow Identifiers (FIDs) identify management flows and activated (transport) service flows within an MS
Together SID and FID are mapped directly to 802.16e CIDs for backward compatibility.

SIDs are used in the Downlink Map (DL-MAP) and the Uplink Map (UL-MAP).  Each Generic MAC Header (GMH) then uses only FID.  Type 1 Headers use SID.   The number of bits used to represent SID and FID depends on the number of MSs supported and the maximum number of active transport service flows per MS.  
Some SID values are reserved for ranging, broadcast, padding, and multicast use.

-------------------------------  Text End  ---------------------------------------------------
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