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1. Introduction

Current RAN assumptions seem to be implicit registration for SRNCs (and RNCs?) and explicit registration for DRNCs. Both registrations are different in nature and result in different procedures and efforts for RNC and SGSN. Especially the implicit registration has only a weak description and both registrations have drawbacks. This paper evaluates both procedures and proposes a harmonized registration method. 

2. Discussion

According to the current Session Start procedure description the SGSN shall signal with RNCs hosting interested UEs. This hosting is not completely defined and seems to be equivalent to “RNCs serving RAs with UEs that have activated the MBMS multicast”. This may lead to some overhead as multiple RNCs may be configured per RA and an RNC may serve multiple RAs. In addition an RNC may be known to host interested UEs at multiple SGSNs when Iuflexibility is configured. The result is that multiple Session Start Indications are sent to the same RNC. Therefore it is not efficient that the Session Start Indication performs also the establishment of the Iu resources, as some of these have to be released immediately afterwards because of the reasons described above.

To overcome these problems the Session Start Indication should be just a notification to the RNC like a paging for ptp services. This allows an RNC with interested UEs to register at the SGSN. The SGSN needs then to perform the resource allocation with RNCs only. The registration results in a clear status at SGSN with which entities resource allocation is required. It avoids redundant resource allocation, e.g. by multiple SGSNs serving the same RNC (Iuflexibility). And it aligns with the DRNC procedure that uses explicit registration.

Similarly DRNCs registered at the SGSN should receive resource allocation signalling when the session starts. As a result DRNCs and other RNCs hosting interested UEs use the same procedures.

Another question is to which RAs the Session Start Notification should be sent. Keeping track of the RA of each UE for each MBMS service seems to require considerable effort in the SGSN. The SGSN shall not miss a UE activating the MBMS service in the RA or moving into the RA in Idle or Connected mode. And the SGSN should not miss an UE leaving the RA by deactivating, moving or error handling. On the other hand side it is very likely that each RNC has at least one interested UE. Therefore it seems to be the best that the SGSN sends the Session Start notification to each RA within the MBMS service area. Potential duplications of Session Start notifications have to be treated anyhow by the RNC because of Iuflexibility.

It is proposed to adopt the harmonized registration procedure for DRNC and other RNCs as discussed above and to change the MBMS Session Start procedure accordingly. In addition message names should be aligned with other procedures (request, response) and the same condition descriptions should apply to start and stop procedures (to each entity listed in the “list of downstream nodes” parameter of the corresponding MBMS Bearer Context).
3. Proposal

Changing the Session Start and Stop procedures as below.

8.3
MBMS Session Start Procedure

The BM-SC initiates the MBMS Session Start procedure when it is ready to send data. This is a request to activate all necessary resources in the network for the transfer of MBMS data and to notify interested UEs of the imminent start of the transmission.

Through this procedure, session attributes such as QoS, Multicast Area (tracking/non-tracking area are FFS) are provided to the GGSN(s) and SGSN(s) that are registered for the corresponding MBMS service and to RNCs that are connected to SGSNs with the corresponding MBMS Bearer Context.



The overall Session Start procedure is presented in the following figure:
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Figure 6 Session Start procedure
1.
The BM-SC sends a Session Start Request message to indicate the impending start of the transmission and to provide the session attributes (QoS, Multicast Area…) to the GGSNs listed in the “list of downstream nodes” parameter of the corresponding MBMS Bearer Context.

2.
The GGSN stores the session attributes in the MBMS Bearer Context and sends an MBMS Session Start Request message to the SGSNs listed in the “list of downstream nodes” parameter of the corresponding MBMS Bearer Context. The SGSN stores the session attributes in the MBMS Bearer Context and responds with an MBMS Session Start Response message providing the TEID for user plane that the GGSN shall use for forwarding the MBMS data.
3.
The SGSN sends an MBMS Session Start Request message including the session attributes to each RNC that is connected to this SGSN. An RNC that distributes MBMS data to UEs responds with an MBMS Session Start Response message. An RNC receiving multiple MBMS Session Start Request messages sends only one MBMS Session Start Response and rejects the other requests.  
.
The RNC stores the session attributes in the MBMS Service Context and the RAN establishes the necessary radio and Iu resources for the transfer of MBMS data to the interested UEs. The detailed procedures are FFS depending on ongoing work in RAN groups.

Note: 
The upstream node normally provides the MBMS Session Start Request message once per MBMS session to a downstream node. Due to Iuflexibility however, a RNC may receive the MBMS Session Start Request message from several SGSNs.

8.5
MBMS Session Stop Procedure

The BM-SC initiates the MBMS Session Stop procedure when it considers the session to be terminated. The session is typically terminated when there is no more MBMS data expected to be transmitted for a sufficiently long period of time to justify a release of user plane resources in the network. The procedure is propagated to all nodes that are registered for the corresponding MBMS service.
The overall MBMS Session Stop procedure is presented in the following figure:
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Figure 8 MBMS Session Stop procedure
1.
The BM-SC sends a Session Stop Request message to all GGSNs listed in the “list of downstream nodes” parameter of the affected MBMS Bearer Context to indicate that the session is terminated and the user plane resources can be released.

2.
The GGSN sends an MBMS Session Stop Request message to all SGSNs listed in the “list of downstream nodes” parameter of the affected MBMS Bearer Context, releases the corresponding user plane resources towards these SGSNs and sets the state attribute of its MBMS Bearer Context to ‘Standby’.

3.
The SGSN releases the TEID and user plane resources on which it was receiving MBMS data from the GGSN for the affected MBMS service and sends an MBMS Session Stop Request message to all RNCs that have sent an MBMS Session Start Response to this SGSN
4.
The RNC releases the affected radio and Iu resources. The detailed procedures are FFS depending on ongoing work in RAN groups.
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