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1 Introduction
As a result of the discussion at RAN3#37 on Session Start in UTRAN, it was concluded that the Iu data bearer is only set up via the Session Start procedure and further it was concluded that there is a need to restrict the number of Session Start indications to be sent to avoid useless paging/notification and Iu user plane establishment where there are no MBMS mobiles present (R3-031175, R3-031175(.

A solution to restrict number of Session Start Indications was presented at RAN3#37 (R3-030977(.

2 Discussions working assumptions

In RRC Idle the session start indication may be sent to one or many RNCs. With no restrictions the SGSN sends a start indication to all its connected RNCs. It was felt necessary to restrict the number of RNCs to avoid unnecessary Iu user plane establishment and to reduce paging load to a minimum.
2.1 Solutions; RRC Idle
In case of mobiles in RRC Idle there will not be any MBMS service context established in RNC at session start. By reception of Session Start the RNC has no knowledge whether an Iu user plane is needed or not. The only way for RNC to retrieve this information is to send a MBMS group page in all cells controlled by the RNC. This will have consequences on the paging load and on the power consumption in the mobiles. To avoid useless waking up of un-joined mobiles and useless load on the paging channel it is important to restrict the Start Session message distribution to areas where there is a high probability where joined mobiles are.

Before any decision by SGSN to distribute the session start indications to RAN the SGSN checks the MBMS UE context for the session. At reception of session start message the RNC will page in the whole RNC area. On reception of the first page response the RNC decides to set up the Iu user plane to the corresponding SGSN. The establishment of the Iu user plane is independent if CRNC decides on ptp or ptm. This implies that the Iu user plane can be set up at reception of the first response by the SGSN.

Different levels of granularity may be applied in how the MBMS UE context information is built up. The ambition level may be down to cell level to avoid useless paging, which requires introduction of SAI for MBMS. Two approaches are described below.

The first approach is based on RA update procedure with no change to standard. The MBMS UE context is updated on an event basis, such that whenever the UE performs a RA update the MBMS UE context is updated. By reception of Session Start message the RNC may either decide to set up the Iu user plane at once or when the page response from the first mobile is received (FFS).

The second approaches is to introduce a finer granularity (may be down to cell level) such that for mobiles in RRC idle either to restrict (non-standard solution) the size of a ‘ MBMS Routing Area’ or to introduce a MBMS Service Area e.g. to introduce MBMS SAI. The SAI will represent cells under one RNC. The SGSN is then able to send session start only to RNCs where there are mobiles, which has joined the session. A mobile moving out of the SAI into another SAI will make a new registration to SGSN. Depending on if this is found to be a feasible approach, solution based on updates of System Information needs to be looked into.

Different possible solutions are outlined in chapters 2.2.1 and 2.2.2 based on inclusions of Session Id in the current routing area update procedure resp. a new MBMS Service Area Update procedure. This as an enhancement to the implicitly registration method.

2.2 RA Update
Whenever entering a new RA the mobile sends the session id for which the mobile has made a join to together with group identity in the RAU signalling to the SGSN. The SGSN will store this information together with the IMSI to be used for decision on paging/notification and Iu user plane establishment. By applying a threshold the SGSN decides, based on counting page response, to set up an Iu bearer for each RNC in the RA. Based on number of page responses (RRC Connection establishment) the RNC decides on ptp/ptm on cell level for radio resource optimisation. 

Another approach is to set RRC requested in the page so each mobile receiving the RRC request will be set up a RRC connection. Only for those impacted RNC the Iu user plane will be established. 

Regarding the paging load consideration neither of these two solutions are seen as feasible. However the RA update procedure is regarded as an improvement compared with solution to send Session Start indication to every RNC, which has been assumed by SA2.
2.3 MBMS RA Update
A new RA update is introduced where each mobile that has joined a MBMS session is forced to perform a RAU whenever entering a new RNC area (SAI). By this SAI is stored together with the IMSI. By knowledge of SAI the SGSN will have knowledge in which RNC the mobile is camping. This information will be used for decision on to which RNCs to send the Session Start. By reception of Session start RNC will page the mobiles in all cells accordingly and the Iu user plane is established.

A de-registration timer MBMS_T33xx is introduced in the mobile and in the SGSN. The mobile by not responding at timer MBMS_T33xx expiry the SGSN will updates its record by de-register the mobile.
3 Conclusions

The SGSN may be configured to distribute the Session Start Indication to all RNCs in its MBMS Multi-cast service area independent of routing area info. This will however cause additional paging load whenever a Session Start Indication is sent to a RNC, which is not having any mobiles interested in the MBMS session. In case of multiple MBMS sessions ongoing in parallel the method of broadcasting multiple Session Start Indications to RNCs where there are no mobiles will cause a considerable paging load. It is therefore seen as feasible to introduce registration of SAI to the core network for the idle mode mobile case in order to reduce the paging load, to reduce power consumption in non-MBMS mobiles, to avoid unnecessary signalling over Iu and to avoid unnecessary Iu user bearer establishments to RNCs where there are no MBMS mobiles. 

The broadcasting of Session Start Indications and Routing Area Update triggered RNC registrations complement each other in such a way that they are suitable for different traffic scenarios. For example the Routing Area Update triggered RNC registrations are applied in wide MBMS Multi-cast areas and the broadcast of Session Start Indication to all RNC connected to the SGSN for the arena scenario.

To page mobile for decision on Iu user plane is seen as a complimentary feature.

4 Proposal

By introducing MBMS RA update the Iu user plane is only set up in RNCs where there are MBMS mobiles. This is seen as resource optimisation and shall be compared with the less complex solution based RA update procedure.

It is proposed to discuss and agree the procedure description addressed in section 2.2.1 and 2.2.2 in this document and then add text and signalling flow to TS 25.346. Some proposed texts for the solutions are found in chapter 5.

5 Updated text for TS 25.346

5.1.6
Session Start and Session Stop
At session start and session stop the RNC receives a respective indication from the CN. The session start indication shall contain the Service Id and Service characteristics. The session start indication triggers the RNC to notify/page a given MBMS service group of subscribers/UEs of the session start.

The SGSN is responsible for distributing the Session Start Indications based on the knowledge held by the SGSN. The information held by SGSN and used by the distribution function is updated accordingly to following

I. Explicit registration of RNC (DRNC case) due to mobility in RAN, i.e. reception of RNSAP MBMS RAN REGISTRATION (only for PMM-CONNECTED)

II. Implicit registration of RNC (SRNC case) for mobiles in PMM-CONNECTED

III. Implicit Registration of RA for Idle mobiles

IV. Explicit registration of RA (RRC-Idle, URA-PCH and CELL-PCH) via RAU signalling including Session Id

V. Explicit Registration of RNC (CRNC case) for mobiles in RRC Idle via MBMS SAU. Based on SAI defining the cells belonging to the MBMS Service area. The SAI identifies uniquely the cells belonging to the RNC.

NOTE: The session start procedure serves to setup the MBMS Iu bearer and to page/notify a given MBMS service group of Ues. 

NOTE: Due to implicit registration and explicit registration of mobiles a RNC will due to mobility in RAN receive the Session Start Indication twice per Session, i.e. one via Iur and one via Iu.

NOTE: Whether the session stop procedure serves to release the MBMS Iu bearer is [FFS].  

***   Next modified section   ***

5.1.7 Specific RAN Registration – The RRC Idle case, RAU

The Specific RAN Registration procedure denotes the procedure initiated by the mobile in RRC-Idle with a joined MBMS service performing RAU procedure. Whenever entering a new RA the mobile will indicate the Session Id for the Session to which it has earlier joined. This procedure shall be an optional procedure to implicit registration and is optimised for late arrivals during the session entering the multi-cast area.

5.1.8 Specific MBMS RAN Registration – The RRC Idle case, MBMS SAU (FFS)

The Specific RAN Registration procedure denotes the procedure initiated by the mobile in RRC-Idle with a joined MBMS service performing a MBMS SAU procedure. Whenever entering a new MBMS Service Area (MBMS SAU) the mobile will indicate the Session Id for the session to which it has earlier joined. This procedure is an optimised procedure for reducing the paging load by not sending Session Start to RNCs where there are no mobiles with joined MBMS services.

The MBMS Service Area is broadcasted on System Information (FFS).


***   Next modified section   ***

7.1.8
MBMS RAU
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Whenever the Mobile decodes a new MBMS Service Area Id it performs a MBMS Service Area Update
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