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1 Purpose

The purpose of this paper is to complete the work started in RAN3#42 on the analysis of the needed MBMS identifiers across the UTRAN interfaces.

2 Introduction 

In RAN3#42, after the analysis of Nortel paper Tdoc R3-040824, the use of the MBMS identifiers needed was agreed on the Iu interface i.e. steps 1,2 and 3 in the figure extracted from R3-040824 :
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As a reminder, it was agreed to have the TMGI in steps 1 and 2, and the @IP+APN addresses in steps 1 and 3.

However, the analysis has not yet been done for the Iur: step 4 on the figure above. This is therefore done in the following sections with three proposed solutions.
3 Description of Solution 1
TMGI

The TMGI has been designed for the RAN to meet especially two ‘contradictory’ requirements:

· to uniquely identify the service globally, not only within the HPMLN (and therefore it has been decided to include the Plmn-id),
· to be however short enough for the MTCH and MICH channels (on the MICH channel, a further hash function is being applied).

The @IP+APN doesn’t meet these requirements but provides for useful routing information in the Core Network as a complementary function.

The TMGI therefore needs to be known by the DRNC as soon as an MBMS Bearer Service Context exits, like it was the case for the SRNC with the UE Linking. 

Conclusion: The TMGI is therefore needed in the DRNC and needs to be provided to the DRNC as part of the Iur linking. 

@IP+APN

Basically, the @IP+APN is normally a CN concept which shall not be used in UTRAN. The @IP+APN is actually designed for the CN for routing purpose and used by UTRAN only for a very particular scenario:
The driving point starts at step 3 (on figure above) with the Register procedure. In step 3, the DRNC reached via Iur with Iur linking needs to make an Explicit Register if it is not SRNC for the linked service. If the SGSN (‘SGSN2’) is not aware of the service (i.e. no UE has yet activated that service at the time the Register Request comes in), this SGSN will need to Register itself as mentioned in SA2 TS23.246 towards the relevant GGSN (within HPLMN) or possibly BGW in case of VPLMN.

Despite the TMGI is globally unique, it cannot be used for the routing by this SGSN, only the @IP+APN can be used by to reach the relevant GGSN. 

Conclusion: The @IP+APN is therefore needed in the Iur linking to allow the DRNC to register if needed.
Since the Iur linking is related to the mobility of all the UEs in UTRAN, the @IP+APN is passed repetitively for any UE moving under the DRNC. The basic generic flow chart corresponding to solution 1 is therefore given below: 
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4 Description of Solution 2

The @IP+APN full address is typically over 100 bytes long which yields to several hundreds of bytes to be added to the existing RNSAP signalling messages over Iur and used for each mobile when it moves. Therefore, the DRNC receives frequent bulky messages related to the mobility of MBMS interested UEs in the basic solution 1 described above.
However, since the correspondence between the full @IP+APN can be stored in the DRNC during the existence of the context in the DRNC, it could be passed with the first Iur linking towards this DRNC only, thus allowing a lot of savings. This is solution 2.
In this solution 2, the SRNC must however permanently watch over the status in the DRNC to make sure that it has got at least one remaining UE in mobility via Iur towards this DRNC; otherwise the context might be lost in that DRNC, meaning that this SRNC would need to again send the @IP+APN at the next Iur linking.
This solution 2 therefore mandates in every SRNC a counting per DRNC and per service of the total amount of ongoing Iur connections of UEs for this service. This counting doesn’t exist currently because the SRNC only forwards over Iur the list of joined/left services for a given UE in a dedicated context. 
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This new counting would thus represent a big effort in all SRNCs that would need to increment/decrement all counters at every Iur linking on a  per service basis. It is believed too complex for SRNC.

5 Description of Solution 3

It can be noticed that in 99.9 % of cases, the DRNC doesn’t have to register because it is already the SRNC of other UEs which have activated the same service and therefore it has already all the necessary information.

Therefore, the DRNC actually needs the added information only in exceptional cases: when there is not even a single UE under its coverage that has activated the service for which it happens to be the SRNC.

In order to reduce the flaws of solution 1 and 2 described above, the full @IP/APN could be provided only in the case of the 0.01% Register scenario happens upon DRNC request like presented in the following drawing:
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In this solution 3, whenever the DRNC happens to be in the exceptional case (less than 0.1% of cases) for one service (identified by its TMGI), it will exceptionally trigger the existing Information Exchange procedure (see * in figure above) to know what are the @IP/APN corresponding to that particular TMGI (in the example above for TMGI 3).
The Information Exchange procedure over Iur is currently used typically to exchange call independent information between SRNC and DRNC. It could be simply used also to exchange the MBMS @IP/APN (s) corresponding to TMGI(s) when needed.
This would make sense since this @IP/APN is normally a CN identifier, and used here only exceptionally and temporarily by the DRNC for the Register scenario.

6 Conclusion and Proposal
It is proposed to discuss the three solutions described above and if no show stopper is found for the simplified solution 3, the TMGI only could be exchanged at step 4. 
This step 4 analysis completes the study of the MBMS identifiers over the UTRAN interfaces.
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