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 AUTONUMLGL  Introduction

The objective of this contribution is to re-trigger the discussion about the Temporary Mobile Group Identity (TMGI) in the roaming case and propose a solution to the issues raised so far during last meetings and email discussions, etc. A related CR is available in tdoc S2-033381.

 AUTONUMLGL  Discussion of TMGI issues

For support of MBMS services in a roaming case, i.e. UE in VPLMN receiving MBMS services from his HPLMN, the MBMS architecture may rely on R99 GPRS bearers (fallback). Although this may be an attractive alternative and it should be part of the TS, the case in which MBMS bearers in a VPLMN are used by a HPLMN MBMS service should be included in the TS as well (operator’s choice). This tdoc discusses the latter case and the related issues concerning the TMGI.

Currently the MBMS TS states that the TMGI is used for group notification and is allocated uniquely within the HPLMN by the BM-SC. The roaming case, however, raises several issues with respect to these assumptions. Besides this, issues on how TMGI are provided to the UE in broadcast mode are still not clarified in the TS. 

The figure1 below gives an overview of the TMGI related issues.
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Figure1: Issues related to TMGI 
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The TMGI as described in the TS is foreseen to provide an unique identifier to the user for a particular service both at MBMS user service level and at RAN level. These requirements seem difficult to fulfill altogether for following reasons:

· At MBMS service level the TMGI has to be unique in order for the UE to be able to distinguish different services from each other at service level within the HPLMN. This seems feasible if the TMGI is sufficiently long. For example: TMGI could be made equal to the IPmc@+APN combination or equal to some other combination of identifiers.

· At RAN level there is a need for a unique identifier for group notification that allows the UE to recognize the notification that a certain service the UE has joined, is about to start transmission. However, at RAN level the code space for a group notification identifier is limited. A maximum of 4 Bytes TMGI space is already often mentioned in contributions and email discussions and GERAN has indicated that TMGI should be aligned with the TMSI code space. 

· Although the home case may work based on current TS assumptions, the roaming case introduces potential risks of collision between TMGIs. Currently, the TS indicates that the TMGI is to be unique within the HPLMN. As the BM-SC is assumed to be the TMGI generator, the risk of TMGI collision between the HPLMN and VPLMN exists (see figure1). This means that a TMGI_1 provided by the HPLMN (generated by the H-BM-SC) for ServiceA may collide with a TMGI_2 provided by a VPLMN (generated by a V-BM-SC) for a different service (ServiceB). The risk is that a UE that has joined a ServicesA and ‘knows’ TMGI_1 may be woken up by a ‘false’ TMGI (TMGI_2) that is the same as TMGI_1. 

· While collisions between TMGIs can be avoided within a single PLMN through for example coordination between BM-SCs, coordination between PLMNs for TMGI allocation (e.g. through SLA) may be cumbersome. Moreover, as the TMGI space is limited by RAN requirements, it may be too small to be useful for a multi-PLMN unique ID (or even a globally unique ID). 

General issues with allocation of TMGI from TMSI code space

The proposal to allocate the TMGI from the TMSI code space seems sensible as it can serve both GERAN and UTRAN mode. However, TMGI allocation from the TMSI space raises a number of issues that need to be clarified.

The TMSI code space is used for a variety of specific indications (e.g. for Iu-flex) between MS, SGSN, MSC etc. and therefore the range within the 32bits of a TMSI/P-TMSI addressing space that can be used for TMGI allocation must be carefully chosen. 

Secondly, the TMSI structure is sensitive to vendor specific information, such as time related information (restart counter), multiprocessor structure, etc. 

Below a brief overview of some relevant specifications concerning the allocation of TMSI space: 

· TS23.003: “Since the TMSI has only local significance (i.e. within a VLR and the area controlled by a VLR, or within an SGSN and the area controlled by an SGSN), the structure and coding of it can be chosen by agreement between operator and manufacturer in order to meet local needs. Bits 31 and 30 are reserved for discrimination between MSC and SGSN based services ”

· TS23.236, Iu-flex: Every SGSN is configured with its specific one or more NRI (O&M). One of these specific NRIs is part of every temporary identity (P-TMSI), which the SGSN assigns to an MS. An NRI has a flexible length between 10 and 0 bits (0 bits means the NRI is not used and the feature is not applied). NRI is coded on bits 14 to 23.

· TS24.008: “ The TMSI has significance only within a location area. Outside the location area it has to be combined with the Location Area Identifier (LAI) to provide for an unambiguous identity.”
It seems that a coordination scheme would be needed to dedicate specific code space to MBMS. For example a specific bit (e.g. bit29) could be dedicated to MBMS, thus dividing the existing TMSI code space in 2. Other alternative could be e.g. allocation of CS TMSI space to MBMS (e.g. bits 31=1, bit 30=0). 

Whatever the solution chosen, the impact on the system is overall. Next to this is becomes clear that the TMSI space is limited and may vary depending on the use of Iu-flex.

Comparison of various solutions proposed for roaming support and TMGI allocation

Several solutions have been proposed for this problem, which are discussed and compared here, together with a new proposal that tries to overcome the issues described above.

Proposal A: Rely on deterministic relationship between IPmc@+APN and TMGI

Several proposals have been made (e.g. S2-031214/1818) that rely on a deterministic relationship between the IPmc@+APN and a TMGI (provided in RNC or SGSN). 

In these proposals a TMGI (with length suitable for RAN) would be generated/derived from the IPmc@+APN combination, using a deterministic process (e.g hash function). 

The network would provide a TMGI (generated from the IPmc@+APN) to the UE trough for example paging and the UE whould then internally reconstruct the same TMGI from the IPmc@+APN combination it received before from the BM-SC. Note that the proposed deterministic process is non-reversible. 

The deterministic processes aim at reducing the risk of collisions between TMGIs, based on the input provided (IPmc@+APN). Although the chances of collisions with such a process may be theoretically small for services offered in a single PLMN case, it cannot preclude the risk of ambiguity between multicast@s of a service used in the HPLMN with a multicast@s of the service in the VPLMN. Moreover, these processes do not reduce the risk of collisions between TMGIs and TMSIs allocated by the SGSN. 

This argument is strengthened by the fact that the TMSI-space has only local value (TS23.003) and may vary depending on whether Iu-flex is used. Of course, dedication of TMSI space to TMGI allocation will resolve this last issue and the issue of TMGI and TMSI collisions.

{the following is based on email discussions} To deal with collisions, a proposal was made to let the UE after paging check the notification channel to discover whether the service it was paged for, is a valid service (a service it joined). 

In RAN2 an new control channel that can be used for notification purposes is under discussion for UTRAN: MCCH.  However, in GERAN the available notification space is strictly limited to 32bits and it is likely that there will be no specific notification channel available (like MCCH in UTRAN). 
Hence the proposal to rely on a notification channel is unlikely to work with GERAN. 

Proposal B: Rely on TMGI allocation per SGSN

This proposal relies on decoupling of IPmc@+APN from the TMGI (so no deterministic relationship between the two). The SGSN allocates the TMGI according to available TMSI space. 
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Figure2: Proposal based on TMGI allocation 
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When a UE is roaming and wants to access to Home MBMS service, the UE activates a default PDP context towards an APN only mapped on a Home GGSN. The UE receives an APN to activate the MBMS PDP context, which could point to a Home GGSN, with this Home GGSN connected via Gmb to a Home BM-SC. During this activation procedure, the BM-SC provides to the visited SGSN the IPmc@+APN and PLMN-id (MCC+MNC).  MCC+MNC helps discriminating between home and visited services (note that MCC+MNC could be ‘hidden’ in the APN). 

This establishes the link between Visited SGSN - GTP tunnel - Home GGSN - Home BM-SC.  There is no issue of IP multicast@s collisions between Home and Visited as long as there is another identifier to distinguish them (=PLMN-ID).

The SGSN allocates the TMGI from its free TMSI space, the TMGI could be unique within a RA and RAU could be used to assign the TMGI to the UE (for the services it joined). This procedure should be similar to those exiting for (re-)assigning the (P-)TMSI.

This works for both Multicast and broadcast mode. For Broadcast mode, the SGSN provides in Attach, Routing Area Update or P-TMSI Reallocation methods the available broadcast service TMGIs. 

For multicast mode the UE receives the TMGI for the services it joined. 

Key advantage is that there is no risk of collisions (e.g. in roaming case) as the SGSN can control the allocation of TMGIs from the ‘free’ TMSIs space. Moreover, this solution may exclude the requirement for standardising a dedicated TMSI space for the TMGI (study is needed).

However, if this proposal would be adopted in the TS, the assumption that the H-BM-SC generates the TMGI needs to be reconsidered.

 AUTONUMLGL  Proposal

1. It is proposed to discuss the TMGI allocation issue and specific reservation of TMSI space for MBMS.

2. Proposal is also to reconsider the assumption that the TMGI is allocated by the BM-SC and is unique within the H-PLMN. 

It is proposed that:

· The SGSN in the VPLMN generates the TMGI from the available (free) TMSI space. 

· The SGSN provides the relevant TMGIs for services the UE either joined or should be able to receive through MBMS broadcast mode to the UE through GPRS Attach, MBMS UE context activation, Routing Area Update or P-TMSI Reallocation procedures.

If the meeting agrees with these proposals, the following CR against TS 23.246 applies in tdoc S2-033381.
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