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Introduction
TMGI was originally proposed for group notification in order to avoid congestion in radio interface. In order to support MBMS Service in Iu-Flex case and roaming case, different entities such as SGSN, GGSN and BM-SC have been proposed to allocate or process TMGI, however no decision has been made so far, because some companies have questioned the usage of TMGI and they may prefer a good paging mechanism without utilization of TMGI.  This paper is intended for illustrating possible mechanisms of using TMGI, and also intended for stressing the importance and necessity of TMGI in order to let TMGI not be tabled and find the future way about it.
Usage of TMGI

As illustrated in [1], in addition to notification, TMGI can also be used as some kind of Service-Id to distinguish different MBMS services, e.g. when routing area update and MBMS service request are preformed. TMGI is used instead of APN and IP multicast address so that the overload on radio interface can be reduced. Group notification employing TMGI can reduce the radio resource to a great extent compared to notifying UEs one by one. It corresponds with one of the requirements of MBMS that indicates the efficient utilization of radio resource..

Method Comparison

· One of three entities will generate TMGI 

· BM-SC

If there is only one BM-SC in one PLMN, the uniqueness of TMGI can be assured in the PLMN. However, in case there are multiple BM-SCs within one PLMN, the issue of the same TMGI allocated by different BM-SC for multiple MBMS services may appear. In the latter case , BM-SC identifier should be contained in TMGI to distinguish between different BM-SCs in order that TMGI is still unique in the whole PLMN, however roaming issue remains as a problem in this case.

· GGSN

The same issue of same TMGI allocated by different GGSN for multiple MBMS services cannot be avoided either because of multiple GGSNs in one PLMN, however it can also be solved by including GGSN identifier in TMGI content. Roaming issue is still a problem in this case.

· SGSN

Synchronisation between SGSNs in one pool area is needed in case of Iu-Flex to avoid confusion in RNC because multiple TMGIs may indicate the same MBMS service. Frequent mobility between SGSNs will cause heavy signaling load due to updating TMGI. In addition, the same TMGI allocated by SGSNs in different pool areas for multiple MBMS services cannot be avoided as well. But Roaming issue can be solved easily by visited SGSN which allocates another TMGI to the roaming users. 

· Roaming issue solution

· One bit is reserved in TMGI for roaming UEs.

One bit in TMGI is reserved and set by visited SGSN to distinguish local TMGI from roaming TMGI. This method can reduce the probability of paging collision between roaming UEs and local UEs, however in rare case, it can cause small conflict between roaming UEs from different PLMNs. PLMN identifier can be used to inform UEs which PLMN the service is coming from. Thus, whatever entity may allocate the TMGI value, the visited SGSN may be responsible for flipping a bit of TMGI so that the roaming issue can be resolved

· A centralized entity in visited PLMN is responsible for allocation of TMGI in roaming case.

No proper entity is proposed to be responsible for this function till now.

· Visited SGSN allocates another TMGI to the roaming users

If the problem in case of Iu-Flex can be solved, this method is feasible to support roaming users.
Way forward

· The necessity of TMGI should be clarified and consensus should be achieved.

· The uniqueness of TMGI in whole PLMN is mandatory or not.

· Advantages and disadvantages of each proposed method should be analyzed carefully.

· Impact and overhead on radio and network should be evaluated.
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