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1. INTRODUCTION

Signaling flows for MBMS has been discussed last RAN2 meeting, and some of them were agreed as working assumption [1]. In that contribution, component procedure on UTRAN interfaces e.g. MBMS service context establishment over Iu, Channel type switching over Uu, MBMS Attach/Detach over Iur etc were described well. 

This paper presents more signaling flows on notification and radio bearer setup procedure, mobility support procedure and channel type switching procedure. Signaling flows in this contribution covers multiple interfaces to give clear understanding the way of UTRAN working with MBMS. 

It is proposed to capture below signaling flows in the TS 25.346.
2. Notification and MBMS Radio Bearer Setup
2.1 in tracking area 
Fig. 1 below shows signaling flows from notification to MBMS data transfer for UEs in tracking area. 
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Fig. 1 Notification and MBMS RB setup in tracking area
1. SGSN sends MBMS PAGING. MBMS PAGING message contains e.g. service ID and service area info. Service area info contains e.g. cell list belongs to non tracking area.
2. RNC sends MBMS PAGING message on Uu interface per cell basis. The message contains e.g. service ID etc. The exact way of paging is FFS

3. UE receives MBMS PAGING and performs cell update or RRC connection setup procedure depending on the mode it has been. 
4. If UE wishes to receive the service, it confirms the service by sending MBMS PAGING RESPONSE. The message contains service ID and UE ID.   

5. SGSN collects responses from UEs and sends MBMS SERVICE CONTEXT ESTABLISHMENT REQUEST message to RNCs where responded UEs locate. The message contains e.g. service ID, QoS parameters and UE list etc.

6. RNC establish MBMS SERVICE CONTEXT, and decides channel type and RB parameters per cell.    

7. RNC sends MBMS RB SETUP message to cells where MBMS UEs locates, and UEs who receive the message tune to the MBMS RB. 

8. RNC sends back MBMS SERVICE CONTEXT ESTABLISHMENT RESPONSE to SGSN. 

9. MBMS data begin to be delivered to MBMS UEs
We assume that MBMS PAGING RESPONSE of step 4 is needed to confirm UE’s intention of receiving the MBMS service. 
We also assume that UE list is given from SGSN to RNC, who induces cells where MBMS UEs locate and MBMS procedure should be performed. 
2.2 in non tracking area 
Fig. 2 below shows signaling flows from notification to MBMS data transfer for UEs in non tracking area. 
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Fig. 2 Notification and MBMS RB setup in non tracking area
1. SGSN sends MBMS PAGING to RNCs where MBMS UEs are expected to locate. MBMS PAGING message contains e.g. service ID, service area info etc. service area info may be the list of cells where UE’s mobility does not need to be tracked. 
2. RNC sends MBMS PAGING message on Uu interface per cell basis. The message contains e.g. service ID etc. The exact way of paging is FFS

3. UE receives MBMS PAGING and tunes to NCCH to receive MBMS RB info.

4. SGSN sends MBMS SERVICE CONTEXT ESTABLISHMENT REQUEST message to RNCs where responded UEs locate. The message contains e.g. service ID, QoS parameters, UE list and SERVICE AREA info containing list of cells where only PTM link is allowed. 

5. RNC establish MBMS SERVICE CONTEXT, and decides channel type and RB parameters per cell. RNC does not decides channel type of the cell belongs to ‘non-tracking area’.    

6. RNC sends back MBMS SERVICE CONTEXT ESTABLISHMENT RESPONSE to SGSN. 

7. MBMS data begin to be delivered to MBMS UEs

Please note that signaling flows for “Notification and MBMS RB setup” are basically same for both in tracking area and in non tracking area. The difference is that UEs in tracking area are required to perform cell update/RRC connection setup and respond to SGSN, while UEs in non tracking area are not. 
3. Mobility Support and Channel Type Switching.
3.1 Mobility Support using cell update

Fig. 3 below shows signaling flows for mobility support. 
Below signaling flow is for UEs in Cell_PCH and Cell_FACH state. 
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Fig. 3 Mobility support procedure
1. A UE camps on a cell controlled by DRNC.  
2. UE sends CELL UPDATE message to DRNC.

3. DRNC sends UPLINK SIGNALING TRANSFER INDICATION to SRNC. Step 1, 2, 3 areR99 procedures.

4. SRNC checks UE CONTEXT and recognizes that the UE was receiving MBMS service previously.

5. SRNC sends MBMS ATTACH REQUEST message to DRNC to inform that the UE need to be served with a MBMS service. The message contains service ID for the MBMS service.

6. DRNC checks MBMS CONTEXT with the service ID to see if the service is available. If not it performs needed action e.g. MBMS SERVICE CONTEXT ESTABLISHMENT procedure etc.

7. DRNC sends MBMS ATTACH RESPONSE containing MBMS RB information.

8. SRNC sends CELL UPDATE CONFIRM message to UE containing MBMS RB information. 

9. UE tunes to MBMS RB.  

Mobility support for Cell_DCH UEs could be done by exchanging any appropriate RRC messages containing MBMS RB information. Iub/Iur/Iu procedure may be same.  
3.2 Channel Type Switching from PTM to PCE

Fig. 4 below shows signaling flows for channel type switching from PTM to PCE. PCE has been proposed to substitute PTP [2][3][4]. 
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Fig. 4 Channel type switching to PCE

1. MBMS data is delivered to UEs through PTM link.
2. CRNC decides channel type switching to PCE due to e.g. UE mobility.

3. CRNC sends MBMS PTM TRANSMISSION TERMINATION to SRNC to inform that it needs to establish associate DCH. 

4. SRNC performs R99 procedure for DCH setup with CRNC, Node B, and UE.

5. MBMS DATA is transmitted on PCE link. 
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