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1 Introduction

This contribution presents three signalling flow scenarios for session start phase:

· All UEs are in Idle mode before session start, and ptm MBMS transmission is selected
· Some UEs are in connected mode before session start, and ptp MBMS transmission is selected.
· Complete scenario when there are some UEs in Idle/Connected mode before session start and ptp/ptm MBMS transmission is selected.
2 Session Start (Signalling flow examples)
2.1 UEs are in Idle mode before session start

In this scenario all UEs are in Idle mode before the Session Start, and counting results that there is enough UEs to justify ptm MBMS transmission. 
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Figure 1. All UEs in Idle mode before Session Start phase, ptm selected

1. When Session starts, the SGSN initiates the RANAP: MBMS Service Context Establishment Request to inform RNC that service is starting. In Idle case RNCs role is CRNC. 
Parameters: MBMS service ID, Multicast Area, List of connected mode Ues,  QoS, etc[FFS]
2. RNC acknowledges to SGSN that MBMS Service Context was successfully created. 
3. RNC starts notifications procedure in cell and informs in the notification that counting is enabled. This is due to RNC detected that the list of connected mode UEs was empty in RANAP: MBMS Service Context Establishment Request message and not directly justified the use of ptm in the cell. The notification is provided continuously in the cell and the notification solution is presented in R2-03xxxx. The counting is based on signalling presented in contribution R2-03xxxx. One could argue that counting is done by establishing RRC and Iu signalling connection for some portion of UE which is possible but omitted in this example. 
4. After counting RNC has enough information to make ptp/ptm decision. In this scenario there were enough UEs to exceed the threshold to justify ptm transmission.. The information in notification is modified to inform the usage of ptm channel and necessary channel configuration, so that joined UEs can turn to listen MBMS ptm transport channel.
5. RNC has detected that there is at least one Ues under it’s cells and RNC initiates the MBMS Bearer Request procedure to exchange user plane related information with SGSN. With Iu-Flex case the procedure is initiated to the default SGSN.  

  Parameters: RNC IP Address+TEID
6. SGSN Acknowledges the MBMS Bearer Request procedure.

  Parameters: SGSN IP Address+TEID
7. When RNC receives the MBMS Data, it starts to MBMS data transmission on ptm channel.
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Figure 2. Some Connected mode UEs before Session Start phase, ptp selected

1. When Session starts, the SGSN initiates the RANAP: MBMS Service Context Establishment Request to inform RNC that service is starting. The RANAP: MBMS Service Context Establishment Request includes a list of all connected mode UEs for which RNC is SRNC. The IDs of UEs in connected mode are included to the MBMS Service Context. One should note that the UEs are in this case in RRC connected mode due to other UE dedicated services not due to shortly starting MBMS data transmission. The SRNC uses  RNSAP:UE Add to inform DRNC of connected mode UE, omitted from figure.

  Parameters: MBMS service ID, Multicast Area, List of connected mode Ues,  QoS, etc[FFS]
2. RNC acknowledges to SGSN that MBMS Service Context was successfully created. 
3. RNC starts notifications procedure in cell and informs in the notification that counting is enabled, because RNC detected that the amount of connected mode UEs in the list of connected mode in RANAP: MBMS Service Context Establishment Request message was not enough to justify ptm transmission. The notification is provided continuously in the cell and the notification solution is presented in R2-03xxxx. The counting is based on signalling presented in contribution R2-03xxxx. One could argue that counting is done by establishing RRC and Iu signalling connection for some portion of UE which is possible but omitted in this example.
4. After counting RNC has enough information to make ptp/ptm decision. In this scenario the amount of UEs was below the threshold and ptp transmission is selected. The information in notification is modified to the usage of ptp channel is informed and all joined UEs not having RRC and Iu connection shall establish one.

5. The UEs in Idle mode are informed to establish RRC/Iu signalling connection for ptp channel and when the connection is established, the SGSN links UE to MBMS Service Context with the RANAP:UE Add Req message
6. Because there is at least one UE under RNC’s cells, the RNC initiates the MBMS Bearer Request procedure to exchange user plane related information with SGSN. With Iu-Flex case, the procedure is initiated to the default SGSN.  

  Parameters: RNC IP Address+TEID
7. SGSN Acknowledges the MBMS Bearer Request procedure.

  Parameters: SGSN IP Address+TEID
8. When RNC receives the MBMS Data, it starts MBMS data transmission on ptp channel(s)

2.3 Complete scenario 
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Figure 3. Complete scenario

1. When Session starts, the SGSN initiates the RANAP: MBMS Service Context Establishment Request to inform RNC that service is starting. The information is sent to all SRNCs, who has Joined connected mode UEs, and to all CRNCs who belong to RAs who has Joined Idle mode UEs. The RANAP: MBMS Service Context Establishment Request includes a list of all connected mode UEs for which CRNC is also SRNC. The IDs of UEs in connected are included to the MBMS Service Context. One should note that the UEs are in this case in RRC connected mode due to other UE dedicated services not due to shortly starting MBMS data transmission. The SRNC uses MBMS attach to inform DRNC of connected mode UE, omitted from figure.

  Parameters: MBMS service ID, Multicast Area,  List of connected mode Ues, QoS, etc[FFS]
2. RNC acknowledges to SGSN that MBMS Service Context was successfully created. After receiving the RANAP: MBMS Service Context Establishment Response message, the SGSN assumes that it may later receive the MBMS Bearer Establishment procedure from RNC.
3. RNC notifies UEs that Service Session is starting. Counting is initiated when RNC detects that the amount of UEs included in the connected mode UE list in RANAP: MBMS Service Context Establishment Request message, was below the threshold to justify ptm MBMS transmission. The notification is provided continuously in the cell and the notification solution is presented in R2-03xxxx. The counting is based on signalling presented in contribution R2-03xxxx. One could argue that counting is done by establishing RRC and Iu signalling connection for some portion of UE which is possible but omitted in this example.
4. After counting RNC has enough information to make ptp/ptm decision. When the decision is ptp, the UEs are informed to establish RRC/Iu signalling connection, and when the connection is established, the SGSN links UE to MBMS Service Context with the RANAP: UE Add message. When the decision is ptm, the RNC modifies the information in notification to inform the usage of ptm channel and necessary channel configuration, so that joined UEs can turn to listen MBMS ptm transport channel.
5. When RNC has detected that there is at least one Joined Ues under it’s cells, RNC initiates the MBMS Bearer Request procedure to exchange user plane related information with SGSN. With Iu-Flex case the procedure is initiated to the default SGSN. 

Note that this procedure may be initiated as soon as RNC has knowledge about at least one UE, for example when RNC received RANAP: MBMS Service Context Establishment Request containing one UE.

  Parameters: RNC IP Address+TEID
6. SGSN Acknowledges the MBMS Bearer Request procedure.

  Parameters: SGSN IP Address+TEID
7. When RNC receives the MBMS Data, it starts MBMS data transmission on ptp/ptm channel

3 Proposal

It is proposed that the Section 2 be adapted in the TS25.346.

4 References
[1] 3GPP TS25.346 v140
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