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M2M Group ID Assignment Scheme in IEEE802.16m System

Rui Huang, Honggang Li, Shantidev Mohanty
Intel Corporation
1. Introduction
M2M group identifier (MGID) for IEEE 802.16p system is defined in [1] and the further detail discussion for its usages and design requirements are also present in [2]. But how to assign MGID in the practical systems, e.g. 802.16m, has not been addressed yet.   
Therefore in this contribution, we propose a MGID assignment scheme based on reusing existing dynamic service flow (DSA) establishment mechanism for MBS, which will minimize the impaction to the current 802.16m [3] system. The other similar scheme for 802.16e is proposed in [4] also.   
2. MGID Assignment in 16m
Firstly, we can briefly introduce some MGID design issues which are discussed in [2]. 
1. MGID should be valid both in Connect and Idle mode.

2. MGID length is same as the other IDs which will be included in the corresponding control signaling, e.g. DL/UL assignment AMAP IE.

At same time, in 802.16m E-MBS ID could be satisfied with the two requirements above. That means MGID could reuse MBS establishment and management mechanism. 
In Figure 1, the propose MGID establishment procedure in 802.16m is shown. In 802.16m, the service flow connection could be initiated by either AMS or ABS. Therefore, MGID establishment process should consider both BS initiated and M2M device initiated situations depending on the connection initiation entity.
2.1. M2M Devices Initiated 
· Step0. When M2M device registers to the network, it will report to BS its “M2M capability” which will indicate this device could be grouped as M2M group. Actually this additional parameter could be applied to not only the MGID establishment but also other optimized processes for 16p, e.g. dedicated ranging resource allocation for 16p. 
· Step1. After M2M device’s entry into the network, it will notify its traffic characteristics, e.g. the traffic interval, traffic packet size, to the BS by “SDU-Size” and “SDU Inter-arrival Interval ” in AAI-DSA-REQ message as the grouping criteria. 
The M2M device which intends to join a M2M group will inform ABS by “E-MBS service” message. For instance, when E-MBS service is “111” in DSA-REQ from M2M device to ABS, it denotes that M2M device would like join one of M2M groups which are managed by ABS and M2M server.
· Step2. BS will aggregate the M2M devices with similar traffic pattern together as a M2M group.  Once it receives the M2M group join request in Step1, BS will find the fitful M2M group for them whether it existed or not. 

Subsequently BS will assign a same E-MBS ID to these M2M devices in the same M2M group in AAI-DSA-RSP message. EMBS Service field in AAI-DSA-RSP will be set to “111” to indicate this E-MBS ID is used as M2M group ID purpose indeed.
It is obviously that E-MBS ID embedded in AAI-DSA-RSP message served as M2M group ID here. For our understanding easily, we can denote this E-MBS ID as MGID indeed in Figure 1. 

And M2M ID needs to be assigned to M2M device in AAI-DSA-RSP to support the resource allocation for the individual M2M devices in a group. And the M2M group control signaling mechanism including the resource allocation for the individual devices will be discussed in [].
· Step3. M2M devices will feedback AAI-DSA- ACK to ABS as the confirmation. 
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a. M2M devices initiated process
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b. BS initiated process
Figure 1. MGID assignment in Connect Mode
2.2. BS Initiated  

· Step0. When M2M device registers to the network, it will report to BS its “M2M capability” which will indicate this device could be grouped as M2M group. Actually this additional parameter could be applied to not only the MGID establishment but also other optimized processes for 16p. 
· Step1. BS and upper layer will predefine some M2M groups.

· Step2. BS will assign a same E-MBS ID to these M2M devices in the same M2M group in AAI-DSA-REQ . EMBS Service in AAI-DSA-REQ message will be set to “111” to indicate this E-MBS ID is for M2M group indeed. At same time, the additional M2M ID will be assigned in AAI-DSA-REQ.
· Step3. M2M devices will feedback AAI-DSA- ACK to ABS as the confirmation. 

3. Conclusion

In this contribution, we proposed a MGID assignment mechanism which is based on the existing DSA MAC control messages. Generally speaking this method could achieve the following benefits. 
· Flexible MGID usage application, e.g. Multicast service, M2M group control signaling and paging. 

· Good legacy system compatibility with 16m/16e. For example, most of signaling related needs only to be modified with some identifier type. 
4. Text Proposal 
----------------- Start of the text proposal ---------------------------------------------------------------------------------------
Proposal #1 : Revised the following text in Section16.2.1.3.1  in the latest 16p AWD 

16.2.1.3.1 M2M Group Identifier (MGID)

A 12-bit value that uniquely identifies an M2M group which one or more M2M devices belong to. This ID shall be used to send control messages to a group of devices (e.g., group paging) or to transmit the multicast data to the M2M devices.

An MGID is assigned by  the service flow establishment process as well as the multicast group does and released during an explicit net​work exit (e.g., power down location update) or when the device enters DCR mode. The assigned MGID shall be retained by an M2M device even in idle state unless the M2M device exits from the network. The MGID can be re-assigned; the re-assignment procedure is TBD.
16.2.1.3.2 M2M Identifier (M2M ID)

A TBD-bit value that uniquely identifies a M2M device in a M2M group. This ID shall be used to send some UE-specific control messages to a M2M devices belong to a M2M group (e.g., resource allocation based on M2M group scheduling).

Proposal #2 : Add the following text in Section16.2. in the latest 16p AWD.
16.2.3.11 AAI-REG-REQ
Table 685 —AAI-RNG-REQ Message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	…

	M2M capability
	2
	0b00: not M2M device
0b01: M2M device w/o grouping
Ob10: M2M devices with grouping

Ob11: reserved
	


16.2.12.12 Service Flow/Convergence Sublayer Parameters

Table 782.—Service flow/convergence sublayer parameters

	Field
	Size (bits)
	Value/Description
	Condition

	…

	If(M2M capability = 1){
	
	
	

	E-MBS Service
	3
	Indicates whether the E-MBS service and M2M group is being requested or provided for the connection that is being setup. The configuration of these field is given in the table782a.
	

	}

else
	
	
	

	{

E-MBS Service
}
	3
	Indicates whether the E-MBS service is being requested or provided for the connection that is being setup. 1 indicates support, 0 indicates not support. 

Bit#0: E-MBS in S-ABS Only

Bit#1: E-MBS in a multi-ABS Zone supporting macro-diversity

Bit#2: E-MBS in a multi-ABS Zone not supporting macro-diversity

If all Bit#0~Bit#2 are set to 0, it indicates no E-MBS is supported.

	


Table 782a E-MBS Service for M2M Configuration
	
	Bit#0
	Bit#1
	Bit#2
	Notes

	Set0
	0
	0
	0
	Not support EMBS and M2M grouping

	Set1
	1
	0
	0
	Support Single ABS E-MBS only

	Set2
	0
	1
	0
	Support multiple ABS E-MBS w/o macro diversity 

	Set3
	0
	0
	1
	Support multiple ABS E-MBS with macro diversity 

	Set4
	0
	1
	1
	Support M2M grouping: M2M device request join M2M group. E-MBS ID could be initialized “0000”.

	Set4
	1
	1
	1
	Support M2M grouping:. E-MBS ID in the legacy spec used as M2M group ID


16.2.3.47.1 AAI-DSA-REQ
Table 734—AAI-DSA-REQ Message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	…

	If(M2M capability = 1){
	
	
	

	E-MBS Service
	3
	Indicates whether the E-MBS service and M2M group is being requested or provided for the connection that is being setup. The configuration of these field is given in the table782a.
	

	}

else
	
	
	

	{

E-MBS Service
}
	3
	Indicates whether the E-MBS service is being requested or provided for the connection that is being setup. 1 indicates support, 0 indicates not support. 

Bit#0: E-MBS in S-ABS Only

Bit#1: E-MBS in a multi-ABS Zone supporting macro-diversity

Bit#2: E-MBS in a multi-ABS Zone not supporting macro-diversity

If all Bit#0~Bit#2 are set to 0, it indicates no E-MBS is supported.

	

	….
	
	
	

	M2M ID
	TBD
	Indicates the individual M2M devices ID in a group
	


16.2.3.47.2 AAI-DSA-RSP
Table 735—AAI-DSA-RSP Message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	…

	If(M2M capability = 1){
	
	
	

	E-MBS Service
	3
	Indicates whether the E-MBS service and M2M group is being requested or provided for the connection that is being setup. The configuration of these field is given in the table782a.
	

	}

else
	
	
	

	{

E-MBS Service
}
	3
	Indicates whether the E-MBS service is being requested or provided for the connection that is being setup. 1 indicates support, 0 indicates not support. 

Bit#0: E-MBS in S-ABS Only

Bit#1: E-MBS in a multi-ABS Zone supporting macro-diversity

Bit#2: E-MBS in a multi-ABS Zone not supporting macro-diversity

If all Bit#0~Bit#2 are set to 0, it indicates no E-MBS is supported.

	

	….
	
	
	

	M2M ID
	TBD
	Indicates the individual M2M devices ID in a group
	

	
	
	
	


---------------------------End Text Proposal----------------------------------
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