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1. Introduction
Stage 2 discussions for MBMS are almost finalized and the stage 2 solutions are captured in [1] and it is ready to start detailed stage 3 discussion. The discussion on the issues of session start and notification could have been finalized to have stage 2 solution and detailed stage 3 discussion for those issues is ready to start.

However, the mobility issue has not been discussed in detail yet. This contribution gives the full aspect on mobility support for MBMS based on the agreement of RAN2 in TS25.346 section 10 and summarizes the open issue for RAN3 aspects.

2. Discussion
This contribution tries to summarize actions of the each node including SGSN, RNC and UE based on the current MBMS TS’s and summarize the open issues that should be discussed further. Figure 1 shows the general architecture for the MBMS service.
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Figure 1: Overall Architecture.
2.1 SGSN

The SGSN will keep the MBMS bearer context if there is any joined UE in the SGSN area. If some joined UE moves into connected mode for some RAB then the SGSN will initiate the Iu linking procedure.

At a Session Start, the SGSN will send a Session Start Request message to RNCs hosting at least one UE that has joined the MBMS Service and establish the Iu data bearer which is kept until Session Stop.

As seen in figure 1, RNC4 will not receive the Session Start Request message since either the RNC does not have any cell in the Multicast Area or it does not host any joined UE. 

If at a Session Start, there is no UE in a RA (e.g., in figure 1, RA2 without UE5) then RNCs in the RA does not receive session start. During a session if a UE moves into the RA for the first time, the SGSN should send Session Start Request message to the RNC (e.g., UE5 moves into RNC3 during a session in figure 1). 

Open issues: 

It is still open issue to which RNC the SGSN should send the Session Start Request message.

(Solution 1.1) All the RNCs within MBMS Service Area in the SGSN if there is at least one joined UE.

(Solution 1.2) SRNCs which are hosting joined UEs and RNCs in last known RA for some joined UEs and DRNCs which explicitly registered because of Iur attach.

Another open issue is that when a UE moves into a RNC in a new RA which has not received Session Start Request message since there has not been any UE in the RA, whether the SGSN should send session start Request message to all the RNCs in the RA or only to the RNC to which the UE moves into. To support RAN2 assumption of UE action, all the RNCs should receive the session start.

2.2 RNC

Even before a Session Start, a RNC may keep the information of connected mode UEs that have joined the MBMS Service by getting the information via Iu linking procedures. This information can be used for MBMS notification at the Session start for the connected mode UEs via e.g., dedicated paging since the connected UEs may not receive the MBMS PICH.

At a Session Start, the RNC will initiate MBMS Notification procedure by sending MBMS PICH and MCCH. Based on the number of connected mode UEs linked by SGSN in each cell, the RNC will determine the PtP channel type or PtM channel type for the cell.

For mobility support, the RNC will transmit MCCH periodically informing the channel type and RB information for PtM channel type during a session. The RNC will transmit MCCH over the cell that belongs to MBMS Multicast area even though there is no UE in the cell if the RNC has received the Session Start Request message. The RNC, however, will not transmit MCCH if the RNC can not support MBMS data transmission either because of lack of resource or because the cell is not belong to MBMS Multicast area (e.g., Cell1 in figure 1).

2.3 UE

2.3.1 Idle Mode UE

TS 25.346 describes the actions of Idle mode UE when it moves into a new cell during a session as follows:

Idle mode UE shall:

-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH and receive the MBMS SERVICE INFORMATION message;

-
if the MBMS SERVICE INFORMATION message contains the interested MBMS service–id:

-
if MBMS SERVICE INFORMATION message indicates that the service is on PtM:

-
receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH;

-
else:

-
initiate RRC connection establishment procedure;

-
if the UE receive the MBMS RADIO BEARER INFORMATION message before the MBMS SERVICE INFORMATION message and;

-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id:

-
listen to the MTCH without the need of receiving the MBMS SERVICE INFORMATION message.
If BCCH does not contain any information regarding the MCCH then the UE can assume that the cell does not support the MBMS service (e.g., Rel99 cell) and stop receiving any MBMS related information in the cell.

If the UE has received MBMS data via PtM in previous cell but UE cannot find the MBMS service-id in either MBMS SERVICE INFORMATION message or MBMA RADIO BEARER INFORMATION message then the UE will receive MBMS PICH for further MBMS notification since there are two cases. The first case is that the MBMS Service is not available because of lack of resource and the second case is that the service is not available since the cell is not belong to MBMS Service area.

If the UE receives MBMS SERVICE INFORMATION message indicating the service is on PtP then the UE will initiate RRC connection establishment procedure and send NAS message to the SGSN. The SGSN will trigger Iu Linking procedure and the RNC may provide MBMS service via PtP for the UE. 

2.3.1.1 Routing Area Update
When a UE reselects a cell, the cell may be in a different Routing Area (e.g., UE4 moves into cell5 in figure 1). In this case the UE will perform Routing Area Update procedure and establishes RRC connection as the first step. 

There are 3 cases.

· Case 1: Target cell is providing the MBMS Service via PtP 

· Case 2: Target cell is providing the MBMS Service via PtM

· Case 3: Target cell does not provide the MBMS Service since cell is not in Service area or resource is not enough for the service.

· Case 4: Target cell does not provide the MBMS Service since there has not been any UE in the RA.

In the Case 1, the UE will send a NAS message to the SGSN after Routing Area Update procedure and checking MCCH and then the SGSN will trigger Iu Linking procedure. The SRNC will provide the MBMS service for the UE via PtP or PtM based on the total number of joined UE including the UE. The Case 1 includes the case that there has not been any UE in the cell but the RNC has transmitted MCCH indicating PtP channel type since the RNC has received Session Start.

In the Case 2, the UE can continue receiving the MBMS data using the MBMS RB information in MCCH. In this case, the SRNC should not move the UE in Cell_DCH state during Routing Area Update procedure since the UE may not support MBMS PtM data reception in Cell_DCH state.

In the Case 3, even after Routing Area update, the UE will not have any information through MCCH about the MBMS Service and then the UE will keep listening MBMS PICH to get the coming MBMS signaling.

In the Case 4, when the UE perform Routing Area Update, the UE will be the first UE which joined the MBMS service in the Routing Area and then the SGSN will send a Session Start Request message to all the RNCs in the Routing area and in the MBMS Service Area. (This is based on the RAN assumption. If Session Start will be sent all the RNCs in the SGSN area then the Routing Area can be changed by the SGSN area). SRNC may determine PtP channel type and perform RL setup procedure for the UE to provide the MBMS service.

Open issues: 

It is not clear whether the Session Start procedure at Session Start is the same as the Session Start procedure during a session due to the mobility. In some case, counting is not so necessary since there is only one UE and quick decision of PtP channel type without counting can reduce the data loss from the cell change.

It should be clarified how the SRNC avoid moving the UE into Cell_DCH state due to a Routing area update procedure during PtM data transmission.

2.3.2 Connected Mode UE

2.3.2.1 Cell_PCH state and Cell_FACH state UE

TS 25.346 [1] describes Cell_PCH and Cell_FACH state UE’s actions when it moves into a new cell as follows: 

CELL_PCH state UE shall/ CELL_FACH state UE shall, depending on UE capability:

-
perform cell update procedure;

-
if cell update confirm message contains MBMS radio bearer information:

-
listen to the MBMS radio bearer;

-
else:

-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH and receive the MBMS SERVICE INFORMATION message;

-
if MBMS SERVICE INFORMATION message contains the interested MBMS service id and;

-
if MBMS SERVICE INFORMATION message indicates that the service is on PtM:

-
receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH

-
if the UE receive the MBMS RADIO BEARER INFORMATION message before the MBMS SERVICE INFORMATION message and;

-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id:

-
listen to the MTCH without the need of receiving the MBMS SERVICE INFORMATION message.
During a session, if the UE has received the MBMS service via PtM and the UE performs cell update procedure then the SRNC will check what channel type will be used by the target cell for the MBMS service. The SRNC should perform Iur attach procedure to get the channel type.

If the channel type decided by the target RNC is PtP then the SRNC will initiate the RL Setup procedure and send the Cell Update Confirm message containing PtP MBMS radio bearer information.

If the channel type decided by the target RNC is PtM then the SRNC just sends the Cell Update Confirm message to the UE and the UE will check the MCCH as described above text of TS.

If the target cell can not support the MBMS service because of lack of resource or because the target cell does not belong to MBMS Service Area then the DRNC should send this information via Iur Attach response and the SRNC will send the Cell Update Confirm message informing UE of this. Alternatively, the DRNC just inform the SRNC of this as PtM channel type via Iur Attach Response and the SRNC just sends the Cell Update Confirm message to the UE since the UE will check the MCCH getting no information on the MBMS service and then assume that there is no service available.
If the UE is the first UE in the target RNC and the RNC has not received the Session Start then the target RNC will initiate a Registration procedure to receive Session Start Request message from the SGSN. In this case, since the UE is the only UE in the target RNC, RNC does not need to perform counting procedure but just determine PtP channel type and response the Iur attach request message in order for SRNC trigger RL setup procedure. The target RNC initiate transmitting the MCCH over the cell.

Current the TS [1] assumes that a Cell_PCH and Cell_FACH state UE performs Cell Update procedure before it checks the MCCH in the target cell. To support the selective combining scheme that is discussed in RAN WG1, the UE may check the MCCH in the target cell before the UE performs Cell Update procedure to get the MBMS information from the target cell. The UE can get the channel type (PtP vs PtM) in the target cell and inform the SRNC of this via Cell Update message and the SRNC can skip the Iur attach procedure but perform RL setup for the PtP case or Common Transport Channel Resources Initialisation procedure for the PtM case with attach functionality.

Open issues: 

It should be decided whether DRNC should give the information via Iur Attach Response the reason why MBMS service is not available in the cell when UE moves into a new cell which can not support the MBMS service because of lack of resource or because the cell does not belong to MBMS Service Area.

It can be discussed whether pre-checking MCCH before Cell Update procedure has some benefits.

2.3.2.2 Cell_DCH state UE
TS 25.346 describes the Cell_DCH state UE actions when it moves into a new cell as follows: 

CELL_DCH state UE shall:

-
act on the RRC message received on DCCH in handover.
If a UE receives MBMS service in the previous cell in PtP channel type then the SRNC will perform Iur attach procedure to check the channel type of the target cell.

If the target cell will provide the MBMS service via PtP then the SRNC will trigger the RL setup procedure.

If the target cell will provide the MBMS service via PtM then the SRNC will perform RL release procedure if the UE does not have any other RB and change the UE into Cell_PCH state or Cell_FACH state. The UE should check the BCCH of the target cell first for MCCH information and check the MCCH for MTCH information (MBMS RB information) and continue receiving MBMS data via PtM channel type. Alternatively, SRNC may give the MCCH information only or both MCCH information and MTCH information via DCCH. In this case, DRNC should give the relative information (either MCCH information or MTCH information) to SRNC via Iur.

Open issues: 

It should be decided how information about MCCH information and MTCH information can be given to a UE when the UE moves into cell providing the MBMS service via PtM from the cell with PtP channel type. Based on the solution, there can be impact on Iur interface.

3. Open issues

This contribution tries to summarize the full aspect related mobility during a session.

Based on the above description, we can note that there are several open issues, which can be discussed even though some of them is rather other WG’s (SA2 or RAN2) issues.

Open issues 1: 

It is still open issue to which RNC the SGSN should send the Session Start Request message.

(Solution 1.1) All the RNCs within MBMS Service Area in the SGSN if there is at least one joined UE.

(Solution 1.2) SRNCs which are hosting joined UEs and RNCs in last known RA for some joined UEs and DRNCs which explicitly registered because of Iur attach.

( Samsung’s Preference: Solution 1.2

Open issues 2:

Another open issue is that when a UE moves into a RNC in a new RA which has not received Session Start Request message since there has not been any UE in the RA, whether the SGSN should send session start Request message to all the RNCs in the RA or only to the RNC to which the UE moves into. To support RAN2 assumption of UE action, all the RNCs should receive the session start.

( Samsung’s Preference: All the RNCs in the RA receive the Session Start Request message if the RNC belongs to MBMS Service Area.

Open issues 3: 

It is not clear whether the Session Start procedure at Session Start is the same as the Session Start procedure during a session due to the mobility. In some case, counting is not so necessary since there is only one UE and quick decision of PtP channel type without counting can reduce the data loss from the cell change.

( Samsung’s Preference: The Session Start during a Session due to the mobility can be distinguished with some indication in the message.

Open issues 4:

It should be clarified how the SRNC avoid moving the UE into Cell_DCH state due to a Routing area update procedure during PtM data transmission.

( Samsung’s Preference: RRC Connection Request message should have a new cause value for MBMS purpose.

Open issues 5: 

It should be decided whether DRNC should give the information via Iur Attach Response the reason why MBMS service is not available in the cell when UE moves into a new cell, which cannot support the MBMS service because of lack of resource, or because the cell does not belong to MBMS Service Area.

( Samsung’s Preference: If target cell is not support the MBMS service, Iur Attach should be rejected with some cause value since SRNC should be able to release RRC connection. SRNC does not need to any information to the UE since UE will have the information through MCCH (actually, no information for the MBMS service in MCCH).

Open issues 6:

It can be discussed whether pre-checking MCCH before Cell Update procedure has some benefits.

( Samsung’s Preference: If selective combining scheme is adapted then pre-checking MCCH before Cell update as well as Routing Area update should be supported.

Open issues 7: 

It should be decided how information about MCCH information and MTCH information can be given to a UE when the UE moves into cell providing the MBMS service via PtM from the cell with PtP channel type. Based on the solution, there can be impact on Iur interface.

( Samsung’s Preference: MCCH information can be given to UE through Iur but MTCH information can be given to UE via MCCH. MCCH information can be requested by SRNC when it is needed.

4. Conclusion
In this contribution, overall aspect on MBMS mobility is discussed and some open issues are identified. To have good progress on MBMS work, Samsung would like to propose that the open issue listed in this contribution should be finalized.

Based on the decision of the meeting, Samsung would like to volunteer to draft the text proposal for the stage 2 TS [1] to capture the agreements.
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