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1. Introduction

As a reminder, what is considered, in tdoc R2-030732/R3-030483, as the General Case for an RNC is that, when the MBMS Session starts, the RNC is SRNC for at least one UE in PMM-CONNECTED mode that has joined the concerned MBMS Service. This contribution handles the following exceptional case:
· Case 1: An RNC is not SRNC for any UE interested in the MBMS Service in PMM-CONNECTED state, but there is at least one UE interested in the MBMS Service that is in PMM-CONNECTED state in a Cell controlled by the considered RNC.

Even if rarely occurring, this case must be covered by the standards and an RNC in such a situation needs to know when the MBMS Session starts and to get the MBMS Service Information.

2. Discussion

Here again, there are mainly two different approaches:

1. The information that the MBMS Session starts and the MBMS Service Information is systematically forwarded over the Iur interface. I.e. an RNC that is SRNC of UEs having joined the MBMS Service sends this information to all RNCs in the role of DRNC for those UEs.

2. An RNC in this particular situation explicitly registers to the Core Network to ensure that it receives the MBMS Session Start directly over the Iu interface when applicable (i.e. when the MBMS Session actually starts). Optionally, it may de-register as it sees fit (e.g. when there are no more UEs in Cells it controls that have joined a given MBMS Service, also hysterisis mechanisms can be used by RNCs to avoid ping-pong of registration/de-registration).

In the rest of the Network, a registration tree is built from SGSN hosting interested UEs up to BM-SC at service activation so that when session starts, each node forwards the MBMS Session Start downstream to registered nodes. In order to have an homogeneous architecture principle, we propose that an RNC in such a situation is also registered to its upstream SGSN, which can only be done via an explicit request from the RNC. As a consequence, when the MBMS Session starts, the service information will be provided downstream to all registered RNCs over Iu interface only. There is no need to transfer information over the Iur interface.

As it is expected that MBMS will be used for large number of users, a mechanism solving Iur issues should as much as possible avoid unnecessary signalling over the Iur due to an important number of Iur interfaces (i.e. when RNC1 is in DRNC role, it can be connected to an important number of RNCs in SRNC role). The first approach will result in numerous signalling from all Iur interfaces arriving from SRNCs towards a given RNC1 in a DRNC role (see green arrows in figure x). It may also lead to two direction signalling cases over the Iur since this same RNC1 will act as SRNC for a number of UEs and will thus have to transfer the same information (received from the Iu) to all concerned RNCs in the DRNC role (see orange arrows in figure x). The second proposal will avoid this extra signalling over Iur as only one MBMS Session Start will be received over the Iu interface for a given RNC, whatever the circumstances.

As it is expected that MBMS will be used for large number of users, the occurrence of case 1 should be rare. As there is a high probability that an RNC will be in the Generic Case (i.e. be the SRNC of an interested UE), so the RNC will already be implicitly registered to its upstream SGSN. The RNC1 will then receive the MBMS Session Start over the Iu interface (see blue arrow in figure x). The mechanism provided to allow an RNC in such a situation as Case 1 to receive the MBMS Service information should not imply a lot of signalling that will be completely useless in the Generic Case. However, in the first approach, since a given RNC is not aware of the situation in which another RNC is, it will systematically send the MBMS Service Information over the Iur, even though it will reveal to be utterly useless in most cases.
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Figure 2: MBMS Service Information in the first & second approaches

Conclusion:
As a consequence, we propose to agree the following registration mechanisms:

· Implicit RNC registration:

· When an interested UE moves to PMM-CONNECTED in a SRNC, the SGSN registers this SRNC as being interested in the MBMS Service.

· Explicit Registration by RNC:

· When an RNC is not SRNC for any UE in PMM-CONNECTED state that is interested in the MBMS Service, but there is at least one UE interested in the MBMS Service that is in PMM-CONNECTED state in a Cell controlled by the considered RNC, the RNC registers to its upstream SGSN.

· A Deregistration may be performed when an RNC does not need to be informed of an MBMS Session Start anymore. It is possible to have an hysterisis mechanism in the RNC to avoid ping-pong effects.

Related Scenarios

2.1 RNC Explicit Registration

There are different triggers leading to an RNC being in the situation described in the Case 1. The RNC needs to perform an explicit registration in the following cases:

· A UE Link arrives for a UE over an Iur interface (so the considered RNC is a DRNC for this UE). This can happen e.g. due to the scenario described in R2-030732/R3-030483 § 4.2.1. For one of the MBMS Services in the UE Link, the RNC is SRNC of no UE having joined this service.

· A UE having joined an MBMS Service departs from the considered RNC (i.e. the RNC was SRNC for the UE and either an SRNS Relocation is performed or the UE is moved to PMM-IDLE state). After that, the considered RNC is SRNC of no other UE having joined the service, but is DRNC for UEs having joined the MBMS Service.

The example described here is a follow up of the scenario in R2-030732/R3-030483 § 4.2.1:


[image: image2.wmf] 

2. UE Linking

 

S

RNC

 

CN

 

UE

 

D

RNC

 

3. Explicit RNC Registration (MBMS Service Register)

 

1. NAS procedure for MBMS Service Join

 


1.
The UE performs MBMS Service Join for one or more MBMS services.
2.
If the UE has other PS services ongoing, the Core Network informs the SRNC of the update on the MBMS Services the concerned UE has joined (this can be done e.g. via an explicit UE LINK Iu message). The SRNC informs the DRNC(s) of the MBMS Services the concerned UE has joined (this can be done via an explicit MBMS ATTACH Iur message).

3.
If the RNC determines that it is not implicitly registered to the CN (i.e. not SRNC of any UE having joined the considered MBMS Service) and that it needs to have the MBMS Service Information for the considered MBMS Service and to know when a related MBMS Session starts, it performs an explicit Registration towards the CN.

RNC Explicit De-registration

There may be cases where it would be interesting for the RNC to perform an explicit de-registration:

· A UE "De-Linking" arrives for a UE over an Iur interface (so the considered RNC is a DRNC for this UE). This can happen e.g. due to the scenario described in R2-030732/R3-030483 § 4.2.2, when a UE leaves an MBMS Service. After that, there are no UEs in PMM-CONNECTED state in the considered RNC either as an SRNC or as a DRNC.

· The last UE having joined an MBMS Service that is in PMM-CONNECTED state in the considered RNC is moved to PMM-IDLE state and the RNC was explicitly registered to the CN.

The example described here is a follow up of the scenario in R2-030732/R3-030483 § 4.2.2:


[image: image3.wmf] 

2. UE De

-

Linking

 

S

RNC

 

CN

 

UE

 

D

RNC

 

3. Explicit RNC De

-

registration (MBMS Service De

-

register)

 

1. NAS procedure for MBMS Service Leave

 


1.
The UE performs MBMS Service Leave for one or more MBMS services.
2.
If the UE has other PS services ongoing, the Core Network informs the SRNC of the update on the MBMS Services the concerned UE has joined (this can be done e.g. via an explicit UE LINK Iu message). The SRNC informs the DRNC(s) of the MBMS Services the concerned UE has joined/left (this can be done via an explicit MBMS ATTACH Iur message).

3.
If the RNC determines that it is not implicitly registered to the CN (i.e. not SRNC of any UE having joined the considered MBMS Service), it performs an explicit Registration towards the CN.

Conclusion

Proposal 1: It is proposed to agree the following registration mechanisms for the RNC:

· Implicit RNC registration:

· When an interested UE moves to PMM-CONNECTED in a SRNC, the SGSN registers this SRNC as being interested in the MBMS Service.

· Explicit Registration by RNC:

· When an RNC is not SRNC for any UE in PMM-CONNECTED state that is interested in the MBMS Service, but there is at least one UE interested in the MBMS Service that is in PMM-CONNECTED state in a Cell controlled by the considered RNC, the RNC registers to its upstream SGSN.

· A Deregistration may be performed when an RNC does not need to be informed of an MBMS Session Start anymore. It is possible to have an hysterisis mechanism in the RNC to avoid ping-pong effects.

Proposal 2: It is proposed to capture the agreements as well as the different scenarios where appropriate in the TR and the TS.
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