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1 Introduction

This document has been provided to prompt discussions on the signalling procedures that are used in GERAN for MBMS, with the aim to start adding information to the GERAN MBMS Stage 2.  The contentious areas are those contained in the bubbles and therefore the content of these is less likely to be agreed. 

GERAN WG2 has been asked to provide SA2 with information on the paging co-ordination procedures for GERAN. This document proposes a solution for each of the main areas of the co-ordination procedures so that after discussion hopefully SA2 can be provided with an answer.

2 MBMS Initiation
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1. / 2.
The MBMS SESSION START REQUEST message is passed along the chain of registered nodes, BM-SC ( GGSN ( SGSN ( BSS, when the MBMS Session is about to start. When the BSS receives the indication that the MBMS session is immanent the BSC stores the session attributes in the MBMS Service Context and initiates the MBMS Notification Process. These messages need to include information 

3. / 4.
The MBMS SESSION START RESPONSE message is sent to acknowledge the receipt of the MBMS SESSION START REQUEST message.

5.
An “MBMS Active” indication is included in all the messages sent on PCH and PPCH channels for the paging groups.

6.
An MBMS Notification message is broadcasted by the BSS on the MBMS Notification Channel providing the MBMS information to the mobiles. The Notification includes information such as: the clip number of the MBMS session, an indication whether this MBMS clip will be repeated and Spreading/randomising factor of the MBMS session requests.

7. / 8.
The MS waits a random time before initiating the MBMS Session Request Procedure. The MS then requests and is allocated resources to send an Extended Measurement Report to the network.

9.
The MS sends an MBMS Service Request message, which includes the TLLI of the MS and the TMGI of the requested MBMS service. The MS starts timer T(A) and enters the MBMS_ACTIVE State. Whilst Timer T(A) runs the MS listens to the (P)AGCH. If the Timer T(A) in the MS expires, the MS drops back to idle mode.

10.
Once the BSS has received enough MBMS Service Requests the BSS can either allocate:

· An MBMS point-to-multipoint bearer; or

· Command the mobile to initiate the point-to-point repair mechanism.

11.
If the MBMS point-to-multipoint bearer is allocated on a cell then the MBMS Data is passed down the allocated resources.

2.1 MBMS Resource Allocation 

Once the BSS has a rough guide of the number of MS interested in an MBMS service, the BSS then decides whether:

· There are sufficient resources on the cell to allocate an point-to-multipoint channel; or

· It is efficient to allocate a point-to-multipoint channel depending on if there is a legacy TRX controlling the cell i.e. no CFCH support; and

· There is to be another transmission of the MBMS session.

If the BSS decides to allocate the point-to-multipoint bearer then the BSC sends an MBMS ASSIGNMENT message to all the mobiles listening to the (P)AGCH that are waiting for the MBMS assignment. The message needs to include the following information:

If the BSS decides to instruct the MS requesting the MBMS service to use the point-to-point repair mechanism, then the message to the MS needs to include the following information:

· Back off time

· Randomisation information

· (Optional) MBMS Server Address

3 Mobility

3.1 Routing Area Update
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1.
The MS sends the Routing Area Update Request message to the SGSN.

2. / 3.
The new SGSN requests the context information from the SGSN controlling the Routeing Area from which the MS has arrived. This MS Context information includes the list of MBMS service to which the MS has subscribed. 

4. / 5.
If the SGSN is not registered for the all the MBMS Services contained within the received MS Context information then the SGSN requests these services from the GGSN by sending the MBMS REGISTRATION REQUEST message. The GGSN acknowledges the request for the MBMS service with the MBMS REGISTRATION RESPONSE message, which includes information such as the TMGI.

6. - 9.
If the MBMS service is currently active then the SGSN receives an MBMS Session Start Request message from the GGSN, which is then passed down to all the BSS controlling cells in the same Routeing Area. The BSS stores the MBMS Context information and does not initiate the MBMS Notification. The MBMS Session Start Response message is used to acknowledge the Request. 

10. /11.
The SGSN and MS complete the Routing Area Update Procedure by sending the ROUTING AREA UPDATE ACCEPT message and ROUTING AREA UPDATE COMPLETE messages.

3.2 Cell Change
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1.
On arriving in the new cell the MS completes the Routing Area Update procedure if the MS has changed Routing Area. The modified Routing Area Update procedure, documented in the sub-clause 3.1, provisions the MBMS service in the SGSN and BSC.

2. / 3.
The MS waits a random time before initiating the MBMS Session Request Procedure. The MS then requests and is allocated resources to send an Extended Measurement Report to the network.

4.
The MS sends an MBMS Session Request message, which includes the TLLI of the MS and the TMGI of the requested MBMS service. The MS starts timer T(A) and enters the MBMS_ACTIVE State. Whilst Timer T(A) runs the MS listens to the (P)AGCH. If the Timer T(A) in the MS expires, the MS drops back to idle mode.

5.
Upon receiving the MBMS Service Requests the BSS can either:

· Instruct the MS to move to an active MBMS point-to-multipoint bearer; or

· Allocate an MBMS point-to-multipoint bearer to the MS; or

· Instruct the mobile to initiate the point-to-point repair mechanism.

4 MBMS Session Stop
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1. If an MBMS point-to-multipoint bearer is allocated on a cell then the MBMS Data is passed down on the allocated resources.

2. / 3.
The MBMS SESSION STOP REQUEST message is passed from the BM-SC ( GGSN ( SGSN ( BSC. The BSC initiates the removal of resources allocated to the MBMS session. 
4. / 5.
The MBMS SESSION STOP RESPONSE message is passed back from the BSC ( SGSN and includes some usage information for the MBMS session, e.g. the number of MBMS point-to-multipoint bearers allocated by a BSC.

6.
The PACKET MBMS RELEASE message is then sent to the mobiles releasing the resources allocated to the MBMS session. The BSC includes a Back Off time and a randomisation parameter in the PACKET MBMS RELEASE message allowing the mobiles to calculate when they can initiate point-to-point repair.

5 MBMS Paging Co-ordination

It is assumed that mobiles requiring paging co-ordination for MBMS will only be informed once for each MBMS session and that is when an MBMS session is about to start. These mobiles in CS connection or PS sessions will not therefore receive any subsequent periodic MBMS notifications for an ongoing MBMS service, whilst the mobiles stay in that state.

5.1 MBMS Paging during CS connections
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1. The MS requests the allocation of radio resource from the BSC, to allow the MS to send the Service Request, by sending the CHANNEL REQUEST message.

2. The BSC allocates radio resources to the mobile using the IMMEDIATE ASSIGNMENT message.

3. The MS sends the CM SERVICE REQUEST message to the BSC encapsulated in the SABM message.

4. The CM SERVICE REQUEST is then passed to the MSC to initiate the CS connection.

5. A UA message is acknowledges to the mobile the correct reception of the SABM message.

6. The modified CLASSMARK CHANGE message is then passed up to the BSC. The modification to this message consists of the introduction of MBMS Active Flag, which informs the BSC that the MS has ‘Joined’ an MBMS service.

7a.
The BSC of a Dual Transfer Mode capable mobile should receive the IMSI in the COMMON ID message from the MSC once the mobile has entered dedicated mode.

7b.
A class B mobile on entering dedicated mode initiates the GPRS Suspension procedure and sends the GPRS SUSPENSION REQUEST message to the BSC, including the TLLI/RAI of the MS.

8. The BSC sends a (modified) SUSPEND message to the SGSN including the IMSI or TLLI/RAI of the mobile, as well as indicating: whether the GPRS or/and the MBMS service is available to the mobile.

9. The SGSN returns a (modified) SUSPEND ACK message to the BSC. If the SGSN has any MBMS services in the profile stored for the mobile then the TMGIs for these services are included in the SUSPEND ACK message.

10. The BSC is then passed the MBMS SESSION START REQUEST message to the BSC.

11. The BSC co-ordinates between the TMGI received in the MBMS SESSION START REQUEST message and the TMGIs stored in the profiles of the mobiles currently in dedicated mode. The mobiles that are interested in this MBMS service are then passed a PACKET NOTIFICATION message.

12. The MBMS SESSION START RESPONSE message is sent by the BSC to acknowledge to the SGSN the receipt of the MBMS SESSION START REQUEST message.

13. The CHANNEL RELEASE message sent when the mobiles leaves dedicated mode, triggers the BSC to delete the MBMS information stored for the mobile.

Note: An optional improvement to this mechanism would be to include the TMGIs of the MBMS service into the HANDOVER REQUIRED and HANDOVER REQUEST messages, such that a mobile can be informed of a commencing MBMS service in the new BSC.

5.2 MBMS Paging during PS Sessions
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1. The mobile is in packet transfer mode and the SGSN knows the mobile is in Ready State.

2. When an MBMS service starts, the SGSN looks up those mobiles that are interested in the TMGI received from the GGSN in the MBMS SESSION START REQUEST message. The SGSN then includes a list IMSIs, associated with the mobiles, in the MBMS SESSION START REQUEST messages sent down to the BSS.

3. The correlates the list of IMSIs with the PS sessions and passes a PACKET PAGING REQUEST message to each mobile including the TMGI of the MBMS service.

4. The MBMS SESSION START RESPONSE message is sent by the BSC to acknowledge to the SGSN the receipt of the MBMS SESSION START REQUEST message.

5.3 Paging during MBMS Sessions

It is a working assumption of GERAN that the mobile listening to a point-to-multipoint MBMS session will also monitor the its normal paging channel and therefore there are no known problems or requirement for additional mechanism to allow the mobile to receive the normal CS and PS paging.

The mobiles ability to receive notifications about the MBMS service will depend on the solution chosen for the MBMS Notification channel.

6 Conclusion

GERAN WG2 have been asked by TSG SA WG2 for an indication of our preferred solutions for the paging co-ordination required for the smooth operation of MBMS. Vodafone asks GERAN WG2 to consider the solutions documented in section 5 of this paper and respond to SA WG2 accordingly.

Vodafone also propose that after discussion, and the possible removal of the contents of the contentious ‘bubbles’, information is added to the GERAN MBMS Stage 2 based on the above signalling procedures. 

_1140863723.vsd

_1140966109.vsd

_1140975636.vsd

_1140863741.vsd

_1140862422.vsd

_1140848599.vsd

