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1 Introduction

A RNC counts UEs stored in MBMS service context for each cell to decide bearer type for one specific service which has been activated when a session is started. SRNC can have MBMS UE context from SGSN via MBMS UE LINKING procedure while DRNC may have MBMS UE context from SRNC through MBMS ATTACH procedure over Iur. To inform DRNC of the MBMS UE context over Iur, two different solutions are proposed during previous meetings:

· Proposal 1. (Even before session start): [2]

MBMS UE context is provided to DRNC when UE moves to DRNC even before one MBMS session starts. 
· Proposal 2. (Only during a session): [1]

MBMS UE contexts which have been activated for the same MBMS service are delivered to DRNC at session start.

Regarding the procedure during a session, proposal 1 and proposal 2 share the same view. An example scenario for the mobility including Iur during a session is given in Annex as information. It won’t be discussed in this contribution.

The advantages and disadvantages of these two approaches can be found in [1]. The major disadvantages of the proposal 1 described in [1] is:

1. Even before session starts, RNC should track the connected mode UE mobility which may include the Iur procedure.

2. DRNC may trigger explicit registration to SGSN since UE mobility. The registration may be cancelled by the UE mobility. The explicit registration is needed only when data transmission is needed from SGSN in the case of PtM transmission.

To overcome the drawback of proposal 1, it was proposed to have proposal 2 [1]. The major benefits from proposal 2 described in [1] is: 

1. There will be no Iur signalling and Iu explicit registration before session start

2. Only necessary information such as UE list can be forwarded to DRNC at session start.

In this contribution, Additional analysis aims to give a clearer view so that RAN3 can discuss them and choose one as RAN3 working assumption.
2 CELL_PCH UE handling

SRNC may keep some UEs in CELL_PCH state to decrease the power consumption before MBMS session start. If the CELL_PCH state UE is in the cell belonging to the SRNC at session start, the SRNC will include the UE in the counting process without additional Uu procedure since the SRNC surely knows where the UE is located. 

During a session, some UEs can be in RRC connected mode only for counting purpose and since there is no other RAB except MBMS RAB, it can be assumed that those UEs can be kept in Cell_PCH state. Therefore, we can assume that the DRNC should include Cell_PCH state UE in the counting process.

· Proposal 1 (Even before session start)

In this proposal, it was argued that before session start, existing Iur procedure such as Radio Link Setup procedure and Common Resource Initialisation procedure can be used to link the UE. Since Cell_PCH state UE can not be linked by the existing procedure, a new procedure such as Attach/Detach procedure should be used even before session start. 

The main drawback of this proposal is that the DRNC should keep UE context for Cell_PCH state UE even before session start. Whenever there is UE mobility, DRNC should update the context for Cell_PCH UE to track the UE location even before session (this may happen one hour before the session start), which gives overhead to DRNC. Unnecessary Iur signalling (Attach or detach) can be triggered before session start.

· Proposal 2 (Only during a session)

Only during a session, Attach/Detach procedure will be used to support counting for Cell_PCH state UE. 
3 RNC Registration over Iu

When a RRC connected mode UE which has been linked in a RNC(SRNC) moves into a cell belonging to another RNC(DRNC), the DRNC will initiate a RNC Registration procedure in the case that the DRNC does not have service context yet. If a session is on going, the DRNC will receive a session start message. 

If the DRNC does not belong to multicast area of the service, the registration will fail and DRNC will not establish service context.

· Proposal 1 (Even before session start)

In this proposal, RNC registration can be done even before session start in order to receive session start request message when it becomes available.
When the UE moves out of the DRNC area and there is not any more UE in the service context of the DRNC, the DRNC will initiate RNC de-registration procedure.

The main drawback of this proposal is that the registration and de-registration can be initiated even though there is no on-going session. Moreover the registration is triggered before session start even though it is not so necessary since the DRNC may have joined idle mode UEs and therefore the DRNC will surely receive session start request message at session start. And also DRNC registration and de-registration may introduce ping-pong effect on Iu. 
· Proposal 2 (Only during a session)

In proposal 2, DRNC registration is performed at most once during a session. Since we can assume most multicast area can have at least one idle mode UE, most RNC in multicast area will receive session start and therefore, the registration during a session will be initiated quite rarely. 

Since Service context will be maintained in RNC during a session, no RNC deregistration is needed at all.
4 Conclusion:

Based on above discussion on two approaches, Samsung would like to propose RAN3 get agreement on Iur UE linking at session start, proposal 2.
The text proposal to TS25.346 is attached.

Text proposal to TS 25.346

5.
MBMS UTRAN Architecture

5.1 MBMS UTRAN Architecture Principles
5.1.5 UE Linking

UE Linking denotes the process where a UE is linked to an MBMS service context in the SRNC.

MBMS UE linking procedure is performed in following cases.
1. When the UE is moved to PMM CONNECTED and sets up a PS RAB This may happen at any point in time during the whole service availability (i.e. before, during and between Sessions).
2. When the UE joins the service and is in PMM CONNECTED due to an existing PS RAB. This may happen at any point in time during the whole service availability (i.e. before, during and between Sessions). 
3. When the UE is moved to PMM CONNECTED only for MBMS purpose, e.g. to response counting/recounting indication or response ptp bearer indication from RNC. This may happen at any point in time during MBMS sessions.
Keeping UEs in PMM CONNECTED only for MBMS between sessions is implementation specific. The UE linking is performed via UE dedicated Iu procedures. An entry for the UE is added to the MBMS service context in the SRNC. If the MBMS service context doesn’t exist yet it needs to be created. 

In case the UE consumes radio resources from a drift RNC, the UE Linking needs to be performed via Iur only during a session. 
NOTE: The MBMS Attach/Detach procedure provides the UE Linking/Unlinking functionality via Iur.

NOTE: An additional function needs to be provided to unlink a UE from an MBMS service context via Iu.
5.1.7 RNC Registration

RNC Registration for a certain MBMS Service denotes the process where the CN becomes aware of an RNC hosting UEs which have activated that MBMS Service.
Due to UE mobility, a RNC with no MBMS Service Context, can be informed that a PMM-Connected UE, which has joined an MBMS Service, enters a cell via Iur Attach procedure. Then the RNC informs the CN that it would like to receive MBMS Session Start Request messages when applicable for the concerned MBMS Service by sending MBMS Registration Request message. 

It results in the set-up of a corresponding MBMS distribution tree, but it does not result in the establishment of Iu user plane, which will be established by the MBMS Session Start procedure.
1. Implicit Registration
· RNC Registration for Serving RNCs is performed implicitly, i.e  due to UE linking and MBMS Multicast Service Activation. No explicit registration procedure needs to be performed.

2. Explicit Registration

· RNC Registration for Drift RNCs is performed explicitly if an RNC becomes a Drift RNC for a UE which has activated an MBMS service and has no MBMS Service Context for that MBMS Service during a session. The DRNC will perform a registration towards its default CN node only.
5.1.8 

1. 
· 
2. 
· 
8.1.3 RNC Registration procedure
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Figure 8: MBMS Registration procedure.

This signalling flow depicts the MBMS Registration procedure.

This procedure is initiated by the RNC in the case that the RNC is not SRNC for any UE that has joined the MBMS Service, but this RNC is DRNC for PMM-Connected UEs that have joined the MBMS Service and there is no MBMS Service Context for the MBMS Service in this RNC. This procedure can be initiated only during a session.

8.1.4 
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Annex: Example scenario of mobility during a session.

In this section, we assume that UE joined the MBMS service and is in Cell_FACH or Cell_PCH state and UE moves into a cell which belong to other RNC rather than SRNC during a session of the MBMS service.
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Figure 1. MBMS attach during a session due to UE’s mobility

1. When a UE changes the cell, the UE will send a Cell update message to the SRNC

2. Since session is on-going, the SRNC will attach the UE to the DRNC by sending MBMS Attach Request message (or an existing Iur signalling message).

3. If the DRNC has not had any service context for the MBMS service, then DRNC will send MBMS Registration Request message to the CN node. 

4. CN responds the registration by sending MBMS Registration Response message.

5. Since session is on-going, if the DRNC registers to the service, CN will send Session Start Request message to the DRNC

6. The DRNC will establish MBMS service context and responds it by sending Session Start Response message to CN

7. The DRNC will confirm the MBMS Attach by sending MBMS Attach Response message to the SRNC.

8. The DRNC will determine channel type based on the number of UEs in the cell. 

9. If the SRNC has been never informed of the channel type on the cell, the DRNC initiate the PtM Termination Request procedure in the case of PtP channel type.

10. The SRNC send PtM Termination Response message

11. If the SRNC is informed PtP channel type for the cell where the UE is located, the SRNC initiate a RL Setup procedure by sending RL Setup request message.

12. The DRNC send RL Setup Response to the SRNC.

13. The SRNC send Cell update confirm message including DCH information for MBMS service.
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