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1. Introduction
RAN3 has discussed Iur linking function whether for several meetings, but there is no agreement yet. There has been two big different approaches. 
· Proposal 1: the Iur attach is done even before session start. 
· Proposal 2: the Iur attach is done only during a session.
In this contribution, it is discussed when MBMS Service Context in each RNC is established and which information is included in each RNC. From this consideration we can have good reasoning when Iur linking is needed. 
For signalling efficiency point of view, the additional required Iur signalling for each proposal is analyzed.
2. Discussion
2.1 MBMS Service Context in RNC
The Iur linking is tightly related when the MBMS service context is established in DRNC/CRNC.
First, we should investigate the role of each RNC (SRNC, DRNC and CRNC) to support MBMS service. From this consideration, we can decide when the MBMS service context is established in each RNC and when the Iur linking is needed.
2.2.1 SRNC MBMS Service Context

The SRNC MBMS Service Context contains a list of connected mode UEs which made RRC connection with this RNC and which have activated an MBMS service. When SGSN sends the UE linking message to the SRNC, SRNC update the MBMS Service context by including the UE ID even when session is not started.

The figure 1 illustrates the MBMS Service context that is created by Iu Linking procedure in SRNC.

SRNC is responsible for

· MBMS dedicated paging for notifying UEs in Cell_DCH about session start.
· The Management of PMM-IDLE and RRC Connected UEs’ list before a session

· Give MBMS UE information to DRNC (i.e, Iur Attach)
· MBMS ptp bearer setup for each MBMS UE.
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Figure 1 SRNC MBMS Service Context before a session start
From above first and fourth role of SRNC, we can conclude that the SRNC should keep UE list in the MBMS context before a session start. Moreover, Iu linking is tightly related with MBMS join procedure and UE’s PMM-state.
2.2.2 DRNC MBMS Service Context 
A DRNC MBMS Service Context is not needed because the DRNC doesn’t have any role in MBMS. He’s responsible for relaying ptp MBMS data from SRNC, but this operation is the same as in Rel’99 drift case.
2.2.3 CRNC MBMS Service Context
When SGSN sends the Session Start message to CRNC, the CRNC create or update the MBMS Service context by including the service parameter. The CRNC MBMS Service Context also contains a list of connected mode UEs which are present in each cell of the CRNC and which have activated an MBMS service. The list includes at least the U-RNTI of the UEs. If the RNC serves as a Serving RNC for a PMM-Connected UE, he can add the list of connected mode UEs to CRNC MBMS Service Context by Iu Linking procedure. If the RNC serves as a Drift RNC for a PMM-Connected UE, he can add the list of connected mode UEs to CRNC MBMS Service Context by Iur Attach procedure.
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Figure 2 CRNC MBMS Service Context after a session start 

The figure 2 illustrates the MBMS Service context in the SRNC/CRNC and DRNC/CRNC after a session start. The only SRNC has a list of connected mode UEs which made RRC connection with this RNC. On the contrary, the DRNC/CRNC has a list of connected mode UEs which are present in each cell of the CRNC
The CRNC is responsible for 

· MBMS common paging for notifying UEs about session start.

· Counting and bearer type selection for MBMS transmissions.
· MBMS RB control for p-t-m bearers in each cell.
For the MBMS common paging the CRNC doesn’t need the UE list because it is group paging for whole MBMS Service group. For the counting, the UE list (or just the number of UEs) in each cell is needed only after a session start. The CRNC doesn’t need to create MBMS Service Context before a session start. Moreover, there is no reason the CRNC should keep the MBMS Service Context after a session stop.
The SRNC has the UE list before a session start for management of UE specific operation, i.e. MBMS dedicated paging and PMM-IDLE/RRC Connected UE handling. However if the DRNC/CRNC has the UE list before a session, it’s only for counting purpose. Counting over Iur is very simple operation that adds the number of UEs to each cell. Therefore, Iur attach to DRNC/CRNC long time before session start for just counting is not needed.

2.2  Differences between Iu linking and Iur linking
2.2.1 Iu linking 
The SRNC is not changed when UE moves to the cell under a different RNC except SRNS relocation. For a whole service time, the frequent Iu linking and delinking due to UE’s mobility is not happened. Once SRNC get the MBMS UE information from Iu linking, before Iu delinking the SRNC MBMS context should keep the UE information. It means that Iu linking is related to MBMS UE Context management.
2.2.2 Iur linking
If Iur linking can be done for a whole service time, the very frequent Iur linking and delinking is needed. 

Iur linking gives UE information to DRNC/CRNC that is used to decided channel type in each cell after a session start. The important thing is whether the total number of UE in a cell is cross the threshold at a session start. It means that Iur linking is related to MBMS Session management. 

The UE linking information over Iur is only used during a session. If pre-Iur linking is possible without additional signalling effort, it can have small benefit reducing counting delay.
2.3  Required Signalling
The main benefit of proposal 1 is without additional signalling effort the pre-Iur linking is possible. But for the case the DRNC hosts a UE, which has joined MBMS service, when the UE moves to PMM-Connected mode, the existing mobility support signalling is not helpful. The yellow box in the figure 3 is additional signalling in the case of Iur linking before session start.
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Figure 3 Iur Attach at Iu linking before a session start

The Iur attach of UEs in Cell_PCH before a session start is optional in proposal 1. 

If it is allowed before the session start, the additional Iur Attach/Detach procedure should be implemented as you can show in Figure 4. For UEs in Cell_DCH (or Cell_FACH), the normal RL setup (or Common Transport Channel Reconfiguration procedure) with small modification can be used for Iur attach. On the contrary, for UEs in Cell_PCH, there is no proper existing Iur procedure that can deliver MBMS information from SRNC to DRNC.
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Figure 4 Iur Attach for CELL_PCH UE before a session start in Proposal 1

If it isn’t allowed before the session start, Iur Attach/Detach procedure is performed at session start the same as in proposal 2. The figure 5 shows that each RNC should wait the MBMS Attach from its SRNCs even in proposal 2. The same delay before channel type decision is needed for both proposal. 

The counting delay was pointed out as the main drawback of proposal 2. However, the time from Session Start indication to channel type decision is not a critical performance metric. The BM-SC should inform Session Start enough time before the MBMS data transmission to guarantee that all UEs have informed and configure MBMS RB.
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Figure 5 Iur Attach for CELL_PCH UEs at a session start in Proposal 1
3 Conclusion
The main argument points is 

· It is reasonable Iu linking before session start, because it is related management of each UE that has a dedicated channel. Iur linking is only for counting a number of UE in a cell, therefore Iur attach to DRNC/CRNC long time before session start is not needed.
· Iur linking gives UE information to DRNC/CRNC that is used to decided channel type in each cell after a session start. The important thing is whether the total number of UE in a cell is cross the threshold at a session start.

· If pre-Iur linking is possible without additional signalling effort, it can have small benefit reducing counting delay. However as shown in figure 4, proposal 1 needs additional MBMS Attach procedure. Without additional MBMS Attach procedure shown in figure 5, proposal 1 cannot reduce the counting delay.
From this reasoning, it is proposed to agree on that Iur linking is done only after session start.
Legend


+ dark blue box : SRNC MBMS Service Context


+ light blue box : CRNC MBMS Service Context








� Whether SRNC MBMS Service Context and CRNC MBMS Service Context are separated explicitly is implementation dependent.


� This figure is informative. Whether State, Iu Info and Service Parameter are part of SRNC or CRNC is not the main issue of this contribution.
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