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MAC Control Message Format for E-MBS in IEEE 802.16m 

Eunkyung Kim, Jaesun Cha, Soojung Jung, Hyun Lee, Kwangjae Lim, Chulsik Yoon 
ETRI
1 Instructions

IEEE 802.16m Amendment Draft Standard [1]‎
 describes the Enhanced Multicast Broadcast Service (E-MBS).

The AMS may continue to receive E-MBS transmissions from any ABS that is part of the E-MBS Zone, regardless of the AMS operating state—Connected State, Idle State.
When an AMS moves across the E-MBS zone boundaries and an ABS in another E-MBS zone is transmitting the same E-MBS flows, it can continue to receive E-MBS data from the ABS in Connected State or Idle State.

According to the IEEE 802.16m Amendment Draft Standard [1]‎
, when an AMS moves across the E-MBS boundaries, it can continue to receive E-MBS data from the ABS regardless of its operating state. In Connected State, the AMS performs handover procedure for E-MBS. In Idle State, the AMS may transit to Connected State to perform handover or it may initiate E-MBS location update process for the purpose of E-MBS zone transition unless the AMS already has the MSTID mappings in the target E-MBS zone.

However, the current HO procedure and location update procedure are not sufficient for seamless transition from one E-MBS zone to another without any interruption of E-MBS data service and operation.
Therefore, in this contribution, some MAC management messages (i.e., AAI_NBR-ADV, AAI_HO-CMD, AAI_RNG-REQ, and AAI_RNG-RSP) are modified to support the E-MBS HO and E-MBS location update.
2. Text Proposal for the 802.16m Amendment Draft Standard
Note:

The text in BLACK color: the existing text in the 802.16m Amendment Draft Standard
The text in RED color: the removal of existing 802.16m Amendment Draft Standard Text
The text in BLUE color: the new text added to the 802.16m Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

 [Add the following rows into Table 680-parameters for AAI_HO-CMD in 15.2.3.10 of 802.16m/D2]
	Name
	Value
	Usage

	N_New MBS Zones
	Number of target ABS supports E-MBS Zones which is different from those supported by serving ABS
	It may be included only if the Mode = 0b00 for  each target ABS which supports E-MBS.

	MBS Zone Identifier(s)
	The new MBS Zone Identifier which the AMS shall maintain in any state on being served MBS.
	

	Multicast STID
	The MSTID which the AMS shall maintain in any state on being served E-MBS for each E-MBS Zone.
	

	Service Flow Encoding(FID, service flow related parameter(s))
	mapping of the flow IDs used in E-MBS Zone supported by the serving ABS to flow IDs to be used in E-MBS Zone supported by the target BS. New Flow IDs are included in the increasing order of the corresponding old Flow IDs.
	


[Add the following row into Table 674 – parameters for AAI_RNG-REQ in 15.2.3.1 of 802.16m/D2]
	Name
	Value
	Usage

	E-MBS Zone Change Indicator
	Indicates the AMS is currently attempting to perform location update due to E-MBS Zone change.
	It shall be included only if the target ABS which supports E-MBS.

	E-MBS related information
	Current MSTID, FID, MBS Zone ID
	If the E-MBS Zone Change Indicator is set, it shall be include in the AAI_RNG-REQ.




  [Adopt the following rows into Table 675-parameters for AAI_RNG-RSP in 15.2.3.2 of 802.16m/D2]
	Name
	Value
	Usage

	Multicast STID
	The MSTID which the AMS shall maintain in any state on being served MBS.
	It may be included only if the Location Update Response = 0x00 (Success of Idle Mode Location Update) and network re-entry for HO procedure if it needs to update.



	E-MBS Zone Identifier
	The new E-MBS Zone Identifier which the AMS shall maintain in any state on being served MBS.
	

	Service Flow Encoding(FID, service flow related parameter(s))
	An identifier of a service flow.

It pairs with MSTID in the E-MBS MAP message and it is allocated to each E-MBS connections. As a result, an AMS can receive multiple E-MBS traffics for an E-MBS connection with different E-MBS contents distinguished by the FID belonging to an MSTID.
	


 [Modify 15.2.3.11 on page 48 of 802.16m/D2 as follows]
15.2.3.11 AAI_NBR-ADV

AAI_NBR-ADV message may sort neighbor ABSs (RSs) according to their deployment types, which is cat​egorized by the following parameters: 

1) ABS type (macro, micro, femto, relay, TBD)

2) carrier frequency

3) MAC version

4) TDD/FDD and related definitions (expected to be the same given carrier frequency)

5) BW, CP info: may not be required if carried in P/S-SCH channel

6) Multi-carrier capability and configuration
7) E-MBS zone related information (E-MBS Zone ID)
ABS determines and indicates the system configuration information included for each deployment type and their corresponding broadcast frequency.

[Add the following subsection in the end of 15.2.3]
15.2.3.x AAI_E-MBS-CFG

AAI_E-MBS-CFG message includes the E-MBS related configuration information necessary for E-MBS operation. 

The following parameters are included according to the usage of the AAI_E-MBS-CFG message: 

Table xxx – parameters for AAI_E-MBS-CFG

	Name
	Value
	Usage

	E-MBS Zone IDs of serving ABS
	The E-MBS Zone Identifier which the AMS shall maintain in any state on being served MBS.
	

	E-MBS Zone IDs of neighbor ABSs
	The E-MBS Zone Identifier which the AMS shall maintain in any state on being served same MBS content by neighbor ABSs.
	

	E-MBS time offset
	Superframe number
	LSB of the superframe number of the E-MBS MAP
	Shall be (m+3) LSB part of superframe number, where length of MSI is 2m+3

	
	Frame number
	Frame number in the Superframe number of the E-MBS MAP

0b00: The 1st frame in the super frame

0b01: The 2nd frame in the super frame

0b10: The 3rd frame in the super frame

0b11: The 4th frame in the super frame
	

	
	Subframe number
	Subframe number in the Frame number of the E-MBS MAP
0b000: 1st subframe of the frame

….

0b111: 8th subframe of the frame
	

	E-MBS MAP resource index
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index

10 MHz: 11 bits for resource index

20 MHz: 11 bits for resource index
Resource index includes location and allocation size.
	

	E-MBS MAP Isizeoffset
	Offset used to compute E-MBS MAP size index
	

	E-MBS MAP MIMO Mode
	E-MBS MAP MIMO Encoding Format
0b0: MIMO mode 0

0b1: MIMO mode 1
	When MIMO mode-1 is used for E-MBS, the number of streams shall be no more than 2.

	MSTID and FID mappings between serving E-MBS Zone and neighbor E-MBS Zone
	The mappings of MSTID and FID between serving E-MBS Zone and neighboring E-MBS Zone for the same content
	


[-------------------------------------------------End of Text Proposal----------------------------------------------------]
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