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1. Discussion

It was questioned in the TSG-SA2 #33 meeting that how often the joining procedure should take place. If a subscriber schedules (by joining) the weekend baseball game reception in the middle of week (ex. Wednesday), then, does he need to re-join every routing area change, or every NW attach? This question still remains for completion of MBMS procedure. 

In addition to this issue, this paper discusses the case that joining is performed from outside of Multicast area of MBMS multicast service.

2. Modeling

This paper takes following two possible examples that might be happened between joining and session start. In each model, the conditions and expected outcomes are summarized.

First, we need to get consensus on each expected outcomes before considering the solutions.
Model A:
Join to the multicast service from outside of multicast area and moved.

	Conditions
	· The multicast service for weekend baseball game will be scheduled only Tokyo area.

· Subscriber joins to this service from his current location Osaka

· He keeps his UE’s power on and moves to Tokyo before weekend.

	Expected outcomes
	· His joining should be accepted and no further joining is required.

· He can enjoy Multicast service.
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Model B:
Join to the multicast service from outside of multicast area and detached once.

	Conditions
	· The multicast service for weekend baseball game will be scheduled only Tokyo area.

· Subscriber joins to this service from his current location Osaka

· He turns off his phone till he returns to Tokyo in weekend.

	Expected outcomes
	· His joining should be accepted and no further joining is required.

· He can enjoy Multicast service.
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3. Technical difficulties and solutions

Model A: 
Difficulties: To accept joining from outside of Multicast area.

In order to accept joining from outside of Multicast area, MBMS UE context need to be created even an SGSN is located outside of Multicast area. Once MBMS UE context is created, it will be maintained in all SGSN that would be involved by his movement (Mobility).

Solutions: 

MBMS UE context should be maintained by SGSN handover.

In the TSG-SA2 #33 meeting, MBMS UE context handling has been well documented into TS 23.246 so that no particular difficulties on this issue. However, it should be clarified in the document that MBMS UE context needs to be created even an SGSN is located outside of Multicast area.
NW should let UE know that ‘the joining request was accepted but you are located outside of service area now’
Although the joining is accepted by the NW, he won’t be able to receive any MBMS service if he stays outside of multicast area. Therefore, it is nice to let UE know his current situation by indicating in cause value in ‘Activate MBMS context Accepted’ message. The cause value ‘Request accepted but not inside of multicast area’ could be assigned as one of cause value for ‘Activate MBMS context Accepted’ message.
Model B: 
Difficulties: To maintain MBMS UE contexts even he detached for long time.

In current MBMS architecture, MBMS UE contexts are maintained by the SGSN only if MM context exists. It means if MM context is deleted due to long detached status, there is no way to maintain MBMS UE contexts in SGSN. There are several ways to maintain MBMS UE contexts. See following possible ways.
· Maintained in GGSN,

· Maintained in BM-SC,

· Maintained in HLR,

· Maintained in UE,

· Re-initiate joining from UE

Solutions: 

Since MBMS UE context maintains the dynamic data related to PDP contexts, for example NSAPI that indicates the PDP context for IGMP/MLD signaling, There is no sense to maintain the same MBMS UE contexts before and after he detached from the NW. Therefore, the solution would be NOT to maintain an MBMS UE context but re-create an MBMS UE context when UE re-attaches to the NW. 

See solution below;

· When UE attaches to NW, UE will initiate ‘Joining’ again for all MBMS service once UE has (activated) joined before he detached. However, this re-joining may be a UE’s option. If power-off (Explicit detach) is interpreted by the UE as the whole release, then this procedure is not taken at all.
· When UE sends Activate MBMS context request to SGSN where SGSN has had MBMS UE context (by transferred from previous SGSN), then dynamic data such as NSAPI and etc will be superseded with new values.

4. Proposal

Once the proposals in section 3 (Pink lines) are accepted by SA2, NEC would like to propose the following updates against the TS 23.246 (MBMS stage 2). Together with this updates, NEC would also like to propose to send LS to SA1 and CN1 to inform this concept and let them standardize this functionality into their relevant stage 1/ 3 specifications.
**** First modified section ****
4.4.1.3 Joining 

Joining (i.e. MBMS multicast activation by the user) is the process by which a subscriber joins (becomes a member of) a multicast group, i.e. the user indicates to the network that he/she is willing to receive Multicast mode data of a specific service. Joining may be accepted by the network even if the user is outside of multicast area. 

**** Next modified section ****
4.4.1.8 Leaving 

Leaving (i.e. MBMS multicast deactivation by the user) is the process by which a subscriber leaves (stops being a member of) a multicast group, i.e. the user no longer wants to receive Multicast mode data of a specific service. Leaving may be accepted by the network even if the user is outside of multicast area.
**** Next modified section ****
5.1 User Equipment

The UE shall support functions for the activation/deactivation of the MBMS service.

Once a particular MBMS service is activated, no further explicit user request is required to receive MBMS data although the user may be notified that data transfer is about to start. However, if the UE is detached from the network with some MBMS services remained as activated, the UE may re-activate the MBMS services that previously activated.   
The UE shall support security functions as appropriate for MBMS 

The UE should, depending on terminal capabilities, be able to receive MBMS service announcements, paging information (non MBMS specific) or support simultaneous services (For example the user can originate or receive a call or send and receive messages whilst receiving MBMS video content). Reception of this paging or announcements may however, create losses in the MBMS data reception. The MBMS application should be able to cope with such losses.
Some UE depending upon terminal capability, may be able to store MBMS data. (This may involve DRM but this is out of scope of this specification) 

**** Next modified section ****
5.4
SGSN

 The SGSN role within MBMS architecture is to perform user individual network control functions and to provide MBMS transmissions to RAN/GERAN. 

The SGSN shall provide support for intra-SGSN and inter-SGSN mobility procedures. Specifically this requires the SGSN to store a user-specific MBMS context (MBMS UE context) for each activated multicast service and to pass these contexts to the new SGSN during inter-SGSN mobility procedures. If the UE re-activates the multicast service that has been active in SGSN, the MBMS UE context that is managed in SGSN shall be updated with the information that the UE is newly indicated. 
The SGSN shall be able to generate charging data per multicast service for each user. Further, the SGSN may provide functions to support the charging of  prepaid users
The SGSN shall be able to establish Iu and Gn bearers shared by many users on demand when data has to be transferred to the users. This shall be done upon notification from the GGSN. Likewise, when data is no longer available the SGSN shall be able to tear down these bearers upon notification from the GGSN.

**** Next modified section ****
8.2
MBMS Multicast Service Activation

The MBMS multicast service activation procedure registers the user in the network to enable the reception of data from a specific MBMS multicast service. The activation is a signalling  procedure between the UE and the network. The procedure establishes MBMS UE contexts in UE, SGSN and GGSN and RNC  for each activated MBMS multicast service comparable to regular PDP contexts.
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Figure 5. The activation of an MBMS multicast service

1.
The UE activates a default, typically best-effort PDP context if not already established. This can be a PDP context used for basic IP services like WAP or Internet access, or it might be the signalling PDP context used for IMS access.
2.
The UE sends an IGMP (IPv4) or MLD (IPv6) Join message over the default PDP context to signal its interest in receiving a particular multicast service identified by an IP multicast address.

3.
This signalling between GGSN and BM-SC is FFS. It may be per user service access authorization.
4.
The GGSN receives the IGMP/MLD Join request and sends an MBMS Notification Request (IP multicast address, APN, Linked NSAPI) to the SGSN. Linked NSAPI is set equal to the NSAPI of the PDP context over which the Join request was received. The IP multicast address is the one requested by the UE in the Join request. The APN may be different from the APN to which the default PDP context has been activated. In any case, the APN may resolve to a GGSN that is different from the GGSN receiving the IGMP/MLD Join request. . The GGSN starts a MBMS Activation Timer as GGSN may receive no response, e.g. in case SGSN or UE does not support MBMS.
5.
The SGSN sends a Request MBMS Context Activation (IP multicast address, APN, Linked NSAPI) to the UE to request it to activate an MBMS context. Linked NSAPI allows the UE to associate the MBMS Context with the PDP context over which it sent the IGMP/MLD Join message in step 2.

6.
The UE creates an MBMS UE context and sends an Activate MBMS Context Request (IP multicast address, APN) to the SGSN. The IP multicast address identifies the MBMS multicast service, which the UE wants to join/activate. An APN may indicate a specific GGSN. SGSN shall accept an Activate MBMS Context Request even if SGSN is located outside of multicast area.
7
The SGSN sends a MBMS Notification Response (Cause) to the GGSN that sent the MBMS Notification Request, where Cause shall indicate successful or unsuccessful MBMS context activation for the reason of SGSN or UE (Cause is FFS). Upon reception of the response message with Cause indicating unsuccessful operation or time-out of the MBMS Activation Timer in the GGSN, the GGSN may fallback to IP multicast access as defined in 3GPP TS 29.061 [4].
8.
Security Functions may be performed, e.g. to authenticate the UE.

9.
It is FFS whether the SGSN performs a subscription check for the requested MBMS multicast service identified by the IP multicast address and APN or whether another network entity performs this check. The SGSN creates an MBMS UE context and sends a Create MBMS Context Requests (IP multicast address, APN) to the GGSN. 

10.
This signalling between GGSN and BM-SC is FFS. It may be per user service access authorization. Also the GGSN or another network entity may perform a subscription check for the requested MBMS multicast service identified by the IP multicast address and APN.

11.
If the GGSN does not have the MBMS Bearer Context information for this MBMS service, the GGSN sends a Bearer Request to the BM-SC. See subclause “MBMS Bearer Request Procedure”.

If no TMGI has been allocated for this MBMS service, the BM-SC will allocate a new TMGI.  This TMGI will be passed to GGSN and SGSN via the Bearer Response message and further to UE via Activate MBMS Context Accept message.

The BM-SC responds with a Bearer Response containing the MBMS Bearer Context information for this MBMS service and adds the identifier of the GGSN to the “list of downstream nodes” parameter in its MBMS Bearer Context. See subclause “MBMS Bearer Request Procedure”.

12.
The GGSN creates an MBMS UE context and sends a Create MBMS Context Response to the SGSN.

13.
If the SGSN does not have the MBMS Bearer Context information for this MBMS service, the SGSN sends a MBMS Bearer Request to the GGSN. See subclause “MBMS Bearer Request Procedure”.


The GGSN responds with a MBMS Bearer Response containing the MBMS Bearer Context information for this MBMS service and adds the identifier of the SGSN to the “list of downstream nodes” parameter in its MBMS Bearer Context. See subclause “MBMS Bearer Request Procedure”.

14.
The SGSN provides RAN with the MBMS UE Context(s) if at least one PS RAB is established for the UE.. 

15
The SGSN sends an Activate MBMS Context Accept to the UE. The SGSN does not need to wait for step 12 to be completed before sending this message. If the activation is successful, the Cause shall indicate to the UE that current location of UE is whether inside of the Multicast area or not.
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