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1. Introduction

This contribution provides a solution to the FFS in the TS 23.246.

6.4 Temporary Mobile Group Identity

Temporary Mobile Group Identity (TMGI) is used for group notification purpose.  It is FFS how TMGI is transmitted and it is also FFS which entity (RNC, SGSN, GGSN, or BM-SC) will allocate or process the TMGI.

2. Working Assumption

The following working assumptions are proposed:

1. There can be more than one BM-SC in a PLMN; however, a single MBMS service is only delivered by a dedicated BM-SC.   BM-SC is identified with a global BM-SC ID. The structure of BM-SC ID is FFS.
2. A specific MBMS Service is identified by Service ID [8.1].

3. IP multicast address can be allocated by the 3rd party content provider.

4. TMGI is used to notify a group of users of a specific MBMS Service. TMGI will be generated for each service and independent of the users.

5. . Different Service IDs are mapped to different TMGIs. 
6. The length of the TMGI needs to be considered and co-coordinated with RAN according to their requirements to use this identity

2.1 Service ID mapping to TGMI

The following table is created based on the contributions from Samsung S2-030244 and Nortel S2-031818.  It compares the different Service ID mapping to TGMI options.  It is important for the S2 to reach agreement on this topic, in order to progress the stage 2 work.

	Service ID mapping to TMGI
	Advantages
	Disadvantages

	Many Services ID map to 1 TMGI


	· Few TMGI allocation


	· Will wake up unnecessary UEs

	1 Service ID maps to Many TMGIs
	· Granularity of users and may be able to selective wake up UEs
	· Possible many TMGI signalling updates



	1 Service ID maps to 1 TMGI
	· Unique TMGI 

· Low signalling update

· Only wake up the interested UEs
	· May require centralize TMGI assignment


Noted:

Per section 8.1 MBMS Notification, this unique Service ID will be made available to all interested RNCs during the Session Start.

This document focuses on TMGI allocation for Multicast service.
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3. Discussions

3.1 
Who allocates the TMGI

	Network Element
	Advantages
	Disadvantages

	BM-SC
	· Centralized ID generation

· Supports roaming

· No need to have coordination with other network element
	· Broadcast mode will have different service announcement parameter

· Additional core network signalling load between the BM-SC and the GGSN and SGSN

	SGSN
	· Reduced TGMI update load compared to RNC allocation of TMGI

· Less peer SGSN coordination is required compared to RNC allocation of TMGI
	· May cause TGMI update in user mobility update or roaming

· Need to have peer coordination to avoid TMGI collision 

· Synchronization between SGSNs in one pool area is needed in case of Iu-Flex to avoid confusion in RNC because of multiple TMGIs may indicate the same MBMS Service.

· Broadcast mode will have different service announcement parameter

	RNC
	· Reduced core network signalling load.

· Maintains principle of Independent RAN and Core Network function 
	· May cause frequent TMGI update in roaming, which lead to extra signalling

· Need to have peer network elements coordination to avoid TMGI collision 

· Additional RAN functionality modifications


Conclusion: Therefore we propose the TMGI be generated by the BM-SC.
3.2 Proposal for BM-SC TMGI allocation

3.2.1 Unique TMGI

The TMGI allocation mechanism is based on Global BM-SC ID + unique TMGI sequence ID.  This TMGI will map into IP Multicast address in the BM-SC.

3.2.2 Use hash function algorithm

The TMGI allocation mechanism proposed is based on BM-SC calculating a hash of the unique Service Identifier (IP Multicast Address +APN).  

Case 1:

If IP Multicast Address assigned to the MBMS application is completely uniformily distributed in the IP Multicast Address space, then, the proposed solution is to assign the same number of IP multicast address to one TMGI address. 

For Example:

Effective IP Multicast Address is 28 bits out of the 32 bits, which is index from 0 to 228-1.  On the other hand, assume the TMGI is constrained to 16 bits (due to the constraint of Paging Channel), which is indexed from 0 to 216-1, then, a simple solution could be the IP Multicast Address with index X directly mapped to the TMGI address with index X mod 216.

It should be considered whether a simpler algorithm would be suitable and many such algorithms are described in computer programming literature [1]

Case 2:  

If there are some constraints or specific information on IP multicast address distribution for MBMS, then, better hash algorithm can be applied, which assign the same number of effective IP multicast address for MBMS to one TMGI address.

3.2.3 Constrain to the IP Multicast Address for MBMS Application

This solution will require coordination with the IETF.

The effective IP Multicast Address for MBMS should be limited in size to paging channel constraint, e.g. 16 bits.  Currently, the full IPv4 Multicast Address is 32 bits, with 28 bits effective field.

3.2.4 Comparison of TMGI methods

	Mechanism
	Advantages
	Disadvantage

	Unique TMGI
	· Only waking up the UEs interested for this specific service

· No roaming issues

· No TMGI collision
	· Required a centralize TMGI allocation function by the operator

	Use Hash Algorithm Function
	· Possible roaming issues

· Possible TMGI collision

· No roaming issues, because hashing will result unique TMGI for a service (Assumption: same input parameter for TMGI hashing algorithm).
	· May not be unique, due to hashing large parameter to smaller parameter.

	Constrain to the IP Multicast Address for MBMS Application
	· Can be unique TMGI

· Only waking up the UEs interested for this specific service

· Distributed TMGI allocation function by the operator

· No roaming issues

· No TMGI collision
	· Required coordination with central address management or IETF


Conclusion: Therefore we propose the Unique TMGI method. 
4. Proposal

It is proposed to discuss the concepts in section 2 and 3.  If the group agrees with the proposal, Motorola will submit contribution for the TS.

As way going forward, Motorola would like to propose to insert a new working assumption per section 2.0 in to the TS.

5. References

S2-031818 - Nortel Network “Group Notification Identifier”

S2-030634 – Samsung “ TMGI or IP + APN”

S2-030244 – Samsung “Analysis of TMGI issue”

S2-032144 – Alcatel “MBMS Common ID for Iu-Flex”
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