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1 Introduction

In the last RAN2 and SA2 meeting, the definition of “Tracking area” and “Non-tracking area” was discussed. However, transition between Tracking and Non-tracking area mobility procedure and how the UE become aware of the Tracking and Non-tracking areas of the target cell is not given yet.

In this paper, mobility procedures in one RNC/different RNC(one SGSN) for UEs in different service area e.g. Tracking area, Non-tracking area and different RRC mode are discussed.

This solution is based on the following assumptions:
· In Non-tracking area, the UTRAN needn’t to track and count users for the specific MBMS service. So MBMS service is transmitted to UEs over p2m radio bearer.

· In Tracking area, UTRAN should know the number of UEs in the cell and determine p2p or p2m radio bearer based on the number of UEs. UE should transit to RRC Connected mode to receive MBMS data.

This solution is aimed at making UE aware of the Tracking area/Non-tracking area, minimizing data loss, resolving the mobility issues while cell change.

2 Discussion
2.1 UE in Non-tracking area, IDLE mode
UE is receiving MBMS service in Non-tracking area, IDLE mode. When the UE moves to another cell, the UE is not aware of the tracking/non tracking info of the target cell. If UE wait to receive Notification message from the new cell when MBMS service is ongoing, data loss will be inevitable. The quantity of data loss will depend on the circle length of Notification. 
The signalling flow is reasonable both for UE mobility in the same RNC and in different RNC, because source cell in Non-tracking area doesn't need to know UE leaving information. Messages exchange between UE and source RNC is not necessary if UE enters a new cell controlled by another RNC.
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Figure 1: Mobility procedure for UE in Non-tracking area, IDLE mode
1. UE sends “RRC Connection Setup Request” message to the RNC when it moves to another cell. MBMS service ID is carried in the message.

2. and 3 to check if the UE have joined the MBMS service through SGSN. If the UE is the first one in the RNC, MBMS Registration message could be used to request MBMS service to SGSN.

4. If the UE is the first one in the RNC, Iu signaling connection and RAB for MBMS service should be established.

5. If the cell is in Tracking area and authentication is OK, RNC sends “RRC Connection Setup” message to UE. UE save resource and feedback RNC with “RRC Connection Setup Complete”. RNC select radio bearer type based on the number of UE. “MBMS Service ID” and “MBMS RB info” should be contained in “RRC Connection Setup” message as optional. 
If the target cell is in Non-tracking area and authentication is OK, RNC will transmit “RRC Connection Reject” message to UE. “Non-tracking area” should be added to the “Rejection cause” in RRC Connection Reject message. So UE can be ready for receiving MBMS data in IDLE mode. “MBMS Service ID” and “MBMS RB info” should be contained in the message as optional.

If the target cell is in Non-tracking area and authentication isn’t OK, RNC will transmit “RRC Connection Reject” message to UE. “Failure in authentication” should be added to the “Rejection cause” in RRC Connection Reject message. 
6. If radio bearer type should be changed because of new user emerged in, RNC sends “MBMS Channel Reconfiguration” to all the UEs in the cell.

7. MBMS data is sent to the UE.

2.2 UE in Cell_PCH and Cell_FACH state(Tracking area, Non-tracking area)
UE can be in this state when the source cell is in Tracking area or it receive other non-MBMS service.

The following signaling flow is given for UE mobility in Cell_PCH and Cell_FACH state, Tracking area or Non-tracking area. The same as 2.1 descriptions, UE can’t wait to receive Notification message from RNC in order to minimize data loss.
Iur procedure will be not required if UE mobility is in the same RNC.









Figure 2: Mobility procedure for UE in Cell_PCH and Cell_FACH state

1. UE sends “Cell Update” message to the RNC when it moves to another cell from Tracking/Non-tracking area in Connected mode. MBMS service ID is carried in the message.

2. SRNC transmit “MBMS Attach Request” to the target RNC in case of the MBMS cell is in the control of another RNC. 
3. If MBMS service is ongoing and radio bearer type should be changed because of new user emerged in, RNC sends “MBMS Channel Reconfiguration” to all the UEs in the cell.

4．The target RNC informs the SRNC MBMS service area info(e.g. Tracking or Non-tracking), MBMS RB info(e.g. PTP or PTM) through “MBMS Attach Response” message in case of the MBMS cell is in the control of another RNC.
5．RNC transmit “Cell Update Confirm” message to the UE. MBMS RB parameters and service area info such as Tracking/Non-tracking are contained in it.

6．If the new cell is in Non-tracking area, RNC can decide to release the RRC connection (if without other non-MBMS service).

7．MBMS data is sent to the UE.
2.3 UE in Cell_DCH state(Tracking area, Non-tracking area)
2.3.1 In the same RNC

If the source cell is in Non-tracking area, it’s sure that UE is receiving non-MBMS service simultaneously.

If the source cell is in Tracking area, UE will be in Cell_DCH state because UE is receiving non-MBMS service or PTP mode is used in source cell.

Therefore, the following description will consider different service UE is receiving and radio bearer mode in the target cell.

















Figure 3: Mobility procedure in the same RNC for UE in Cell_DCH state

1. UE in CELL_DCH state, RNC decide to perform active set update or cell change after receiving “Measurement Report” from UE. Because the list in the report message should be in the order of the value of the measurement quality (the first cell should be the best cell). So RNC can always select the best cell to provide MBMS service for the UE in the active set. 
When UE is receiving non-MBMS service simultaneously. Maybe there are several RLs in the active set. The cell quality may be varied. To avoid frequency MBMS cell change, RNC can give a threshold. When a new cell’s "Ec/No" or "RSCP" is higher than the threshold comparing the original MBMS cell in the active set, RNC decide to change the MBMS cell. RNC can also give a timer. When a new cell’s "Ec/No" or "RSCP" is higher than the threshold comparing the original MBMS cell  and the timer expires, RNC decide to change the MBMS cell. Alternatively, MBMS cell only changed when RNC perform Active Set Update procedure. The mechanism when RNC change MBMS cell in this case is FFS.
2. If the new cell is in Tracking area and radio bearer type should be changed because of new user emerged in, RNC sends “MBMS Channel Reconfiguration” to all the UEs in the cell.

3. If UE is only receiving MBMS service and the target cell is in Non-tracking area or PTM mode in Tracking area, RNC sends “Radio Bearer Reconfiguration” or “Physical Channel Reconfiguration” message to inform UE release the RL in the old cell and MBMS parameters e.g. MBMS RB information, tracking or non-tracking area in the new cell. These parameters are optional.

If UE is receiving other non-MBMS service simultaneously and the target cell is in PTM mode, RNC can also send the message to the UE to inform the MBMS parameters in the new cell before the RL is set up to reduce data loss. The other option is that this message is not necessary in this case. Because this function can be finished in step 5.

4. The response message “Radio Bearer Reconfiguration” or “Physical Channel Reconfiguration” is send to RNC from UE separately according to the receiving message in case of 3.

5. If RNC need to add some RLs to the active set, RL setup procedure related procedure is executed between RNC and new cell1 before sending “Active Set Update” message to UE. This procedure may be performed before step 4.

6. If 5, RNC sends “Active Set Update” message to UE. MBMS Service Id, MBMS RB parameters, Service area Info can be carried in the message. These parameters are optional. 

7. If 6, UE sends “Active Set Update Complete” message to the RNC.

8. The RNC can decide to delete the old RL or not according to the service UE is receiving and radio bearer mode in the target cell.

9. MBMS data is send to UE in the new cell.

2.3.2 In different RNC, there are non-MBMS service

















Figure 4: Mobility procedure In different RNC, there are non-MBMS service for UE in Cell_DCH state

1. The SRNC decides to perform active set update or cell change according to the measurement report. The mechanism is the same to chapter 2.3.1.

2. SRNC sends “MBMS Attach Request” message to DRNC.
3. If the new cell is in Tracking area and radio bearer type should be changed because of new user emerged in, RNC sends “MBMS Channel Reconfiguration” to all the UEs in the cell.

4. DRNC transmit “MBMS Attach Response” message to SRNC. Service area info and MBMS RB parameters（in case of the target cell is in PTM mode） such as Tracking area or Non-tracking area may be included in the message.

5. If the target cell is in Non-tracking area or PTM mode in Tracking area,  RNC sends “Radio Bearer Reconfiguration” or “Physical Channel Reconfiguration” message to the UE to inform the MBMS parameters in the new cell before the RL is set up to reduce data loss. The other option is that this message is not necessary in case of Active set update occurs. Because this function can be finished in step 8.

6. The response message “Radio Bearer Reconfiguration” or “Physical Channel Reconfiguration” is send to RNC from UE separately according to the receiving message in case of 5.

7. RL is established over Iur and Iub. If the target cell is in PTP mode Tracking area, The RL should satisfy to carry MBMS service. The line is dotted. This will depend on the mechanism how RNC select MBMS cell and if only MBMS cell change in the active set without active set update is possible.

8. If 7, SRNC sends “Active Set Update” message to the UE. MBMS Service Id, MBMS RB parameters, Service area Info may be carried in the message. 

9. If 8, UE sends “Active Set Update Complete” message to the RNC .

10. The RNC can delete the old RL or not according to the measurement report.

2.3.3 In different RNC, there are only MBMS service, source Cell is in PTP mode













Figure 5: Mobility procedure In different RNC, there are only MBMS service for UE in Cell_DCH state

1. The SRNC decides to perform active set update or cell change according to the measurement report. 

2. SRNC sends “MBMS Attach Request” message to DRNC.

3. If the new cell is in Tracking area and radio bearer type should be changed because of new user emerged in, RNC sends “MBMS Channel Reconfiguration” to all the UEs in the cell.

4. DRNC transmit “MBMS Attach Response” message to SRNC. MBMS RB parameters and service area info such as Tracking area or Non-tracking area can be included in the message.

5. If the target cell is in Non-tracking area or PTM mode Tracking area, SRNC sends “Radio Bearer Reconfiguration” or “Physical Channel Reconfiguration” message to the UE. MBMS Service Id, MBMS RB  parameters, Service area Info should be carried in the messages.

6. If 6, UE sends “Radio Bearer Reconfiguration”/”Physical Channel Reconfiguration Complete” message to the RNC separately according to the receiving message .

7. If the target cell is in PTP mode Tracking area, RL setup related procedure is performed.
8. If the target cell is in PTP mode Tracking area, SRNC sends “Active Set Update” message to the UE. MBMS Service Id, MBMS RB parameters, Service area Info should be carried in the message.

9. UE sends “Active Set Update” message to the RNC in case of 8.

10. The RNC can delete the old RL or not according to the radio bearer mode in the target cell.

3 Proposal

This contribution proposes some mobility signalling flows for UE in different RRC state and service area to be discussed and considered for inclusion in the TS on UTRAN MBMS Stage 2 Section 9 “Mobility Procedures for MBMS”.
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2. MBMS Attach Request
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9. MBMS data
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1. Decision to perform
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3. NCCH: MBMS Channel Reconfiguration


(MBMS Service Id, RB parameters, Service area)
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5 Radio Bearer Reconfiguration/Physical Channel Reconfiguration


(MBMS Service Id, RB parameters, Service area Info)








_1101276913.vsd

_1103355398.vsd

_1103356764.vsd

_1101292256.vsd

_1101276281.vsd

