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MBMS notification and paging co-ordination
1. Introduction

The SA1 Stage 1 TS 22.146 v 6.4.0 now requires MBMS notifications to be delivered to the MS, even when it is involved in other services.  In G2-040203, an initial review of the alternative solutions was presented for the first time.  The current paper lays out the options which were seen to be more attractive and also examines the applicability of the whole “paging” co-ordination procedure to each class (modes of operation) of MS.
2. Applicability of enhanced co-ordination by MS class

It is first worth pointing out for which classes of MS (see TS 43.064) this enhanced paging/notification functionality is applicable as the MS class (or mode of operation) limits the benefit of the network providing this new procedure.
	MS class
	Characteristics
	CS – MBMS (PS) 
co-ordination enhancement
	PS – MBMS 
co-ordination enhancement

	Class A 

(unrestricted)
	This is the only class which is able to listen to (P)CCCH while in dedicated mode.
	Would not benefit – capable already
	May benefit – capable already

	Class A

(DTM)
	Relies on network co-ordination for simultaneous CS and PS activity.
	Would benefit  (1)
	May benefit (2)

	Class B
	Cannot support simultaneous CS and PS resources, but can be simultaneously GPRS and IMSI attached
	May benefit (1)
	May benefit (2)

	Class C
	Cannot be simultaneously GPRS and IMSI attached
	Not applicable (3)
	May benefit (2)



(1) The MS would have to release its CS resources to respond to the MBMS notification, or to start receiving the MBMS data (hence the applicability for class B MS also).  In order to make this decision, it is necessary for the MS to receive the MBMS notifications in-band.
(2) For an MS with ongoing PS resources (i.e. a TBF) in GMM-Ready state, it is unlikely that it will be able to continue with the TBF and also receive the MBMS on a p-t-m channel.  Hence, as in case (1), the MS would have to release its resources to respond to the MBMS notification, or to start receiving the MBMS data.  In order to make this decision, it may be necessary for the MS to receive the MBMS notifications in-band, alternatively the MS may prefer to wait to finish the ongoing TBF, then check for MBMS notifications and make the decision (GPRS TBF or MBMS p-t-m) at that point.  

The enhancements to provide MBMS notifications during PS sessions might be justified if the consequences of waiting for the end of a TBF to re-read the (P)CCCH for MBMS notifications would severely impact the possibility of successfully receiving an MBMS session.
(3) A class C MS is not GPRS attached if it is IMSI attached and therefore will not have joined any MBMS service when it has a CS connection ongoing.
3. How to fulfil the SA1/SA2 Requirements
As indicated in the LS from SA2 (G2-040181), the following requirements are placed on GERAN:
a) Notification of incoming CS service during an ongoing MBMS session; and
b) Notification of additional MBMS service during an ongoing MBMS session; and
c) Notification of MT PS data during an ongoing MBMS session;
GERAN solution for all of the above – (P)CCCH – All MSs are required to receive the (P)CCCH for CS/PS pagings when receiving MBMS data and it is assumed that all MBMS notifications are sent on the (P)CCCH in each cell in the MBMS service area.

d1) Notification of MBMS session during an ongoing CS domain connection;
GERAN solutions –
1. Unrestricted class A MS: (P)CCCH – These MS can receive the (P)CCCH for PS pagings (and hence MBMS notifications) when in dedicated mode.

2. DTM Class A MS and Class B MS: 
· “BSS” (or DTM) paging co-ordination 
· SGSN correlates between TMGI and IMSIs and sends a list of IMSIs with the session start message.  This may be done for MSs in GMM-Ready or GMM-Standby state.
· BSS sends the MBMS notification to each MS in dedicated mode as a PACKET NOTIFICATION message on the associated control channel belonging to the CS traffic channel.

· This requires the IMSI to have been stored in the BSS at CS establishment.
· This requires DTM functionality in the BSS (but a class B MS could technically receive this message – and then decide which domain to continue with).

· UE linking procedure

· On CS establishment, the MS indicates in an RR message (e.g. by sending its P-TMSI) to indicate to the BSS that it is joined to MBMS multicast services.

· The BSS requests the MBMS information for this MS from the SGSN (although the MS may not be known on the PS side of the BSS, it will be either in GMM-Ready or GMM-Standby and therefore known in the SGSN). The destination SGSN is identified by the NRI contained in the P-TMSI (needed in case of Gb-flex or Iu-flex).
· SGSN sends the list of TMGIs which this MS has joined to the BSS – hopefully this is completed prior to session start.

· This information is stored for the duration of the CS connection

d2) Notification of MBMS session during an ongoing PS domain connection;
1. Unrestricted class A MS: (P)CCCH – These MS may be able to receive the packet paging channel for MBMS notifications when in packet transfer mode.  However if the network is in NOM III the MS may not be monitoring the PCCCH – see point 4.
2. Class C MS: A class C MS is not monitoring any paging channel when in packet transfer mode, so either a new requirement is put on the MS to monitor the packet paging channel or the MBMS notification would have to be sent in-band.
3. DTM Class A MS and Class B MS in NOM II: CCCH – MSs which are receiving the CCCH for CS pagings when in packet transfer mode will also be able to receive the MBMS notifications if sent on the CCCH.

4. DTM Class A MS and Class B MS in NOM III: CCCH – MSs which are receiving the CCCH for CS pagings when in packet transfer mode would either be able to receive the MBMS notifications if sent on the CCCH, or would have to also monitor the PCCCH if present in the cell.  If this was not acceptable, paging co-ordination could be introduced.
5. DTM Class A MS and Class B MS in NOM I:
· “BSS” paging co-ordination
· SGSN correlates between TMGI and IMSIs and sends a list of IMSIs with the session start message.  This may be done for MSs in GMM-Ready or GMM-Standby state.

· BSS sends the MBMS notification to each MS in packet transfer mode as a MBMS NOTIFICATION message (ffs) on the PACCH.

· This requires DTM functionality in the BSS (and also the MS but a class B MS could technically receive this message – and then decide which domain to continue with).

· UE linking procedure
· On the uplink activity which triggers a “Create BSS PFC Context establishment”, the MS sets a flag (or includes its P-TMSI) to indicate that it is joined to one or more MBMS multicast services.

· Or

· The SGSN checks for active MBMS bearers whenever a PFC is created.
· SGSN sends the list of TMGIs which this MS has joined to the BSS – hopefully this is completed prior to session start.

· This information is stored for the duration of the BSS context in the BSS (i.e. the MS has one or more PFCs live).
4. Comparison of alternative solutions

4.1. “BSS” paging co-ordination

Advantages

· Can be used during both PS and CS activity.

· The information transfer occurs once when needed (on session start).

· This procedure can be done for all MSs in GMM-Ready state (i.e. with a TBF ongoing or recently completed) and GMM-Standby, any of which may also have CS resources ongoing.

Disadvantages

· The amount of information to be sent between the SGSN and each BSS at session start may be considerable (this was previously a concern of SA2 and lead to the creation of the UE linking procedure).
4.2. UE linking procedure

Advantages

· Can be used during both PS and CS activity.

· The information transfer is distributed across the (random) call establishment procedures for each MS.

· Does not rely on DTM procedures.
Disadvantages

· This requires a new Gb message to be triggered by RR when used with an MS in a CS call – new functionality.
· An MS may move out of the BSS area before a session start, so the context information is then redundant.
5. Summary

These are the options for fulfilling the new SA1/2 requirement in all applicable scenarios:
	MS class
	CS / PS paging or MBMS notification during MBMS session
	Provision of MBMS notification during CS connection
	Provision of MBMS notification during PS session

	Class A 

(no DTM)
	(P)CCCH
	In NOM I:

PCCCH
	In NOM I:

PCCCH

	
	
	In NOM II:

CCCH
	In NOM II:

CCCH

	
	
	In NOM III:

PCCCH
	In NOM III:

PCCCH **

	Class A

(DTM)
	(P)CCCH
	In NOM I: 

“BSS” (or DTM) paging co-ordination

UE linking procedure
	In NOM I: 

“BSS” (or DTM) paging co-ordination

UE linking procedure

	
	
	In NOM II:

CCCH
	In NOM II:

CCCH

	
	
	In NOM III: 
PCCCH
	In NOM III: 
PCCCH **

	Class B
	(P)CCCH
	“BSS” (or DTM) paging co-ordination

UE linking procedure
	“BSS” (or DTM) paging co-ordination

UE linking procedure

	Class C
	(P)CCCH
	Not applicable
	“BSS” (or DTM) paging co-ordination

UE linking procedure

	
	CS paging scenario not applicable
	
	



** In NOM III it is FFS whether a new requirement is placed on the MSs to listen to the PCCCH when in packet transfer mode.

5.1. Recommendation
Although the preferred solution is the UE linking procedure, it is recommended that this feature be introduced from Rel-7 onwards, given the following GERAN-specific conditions:
· Providing MBMS notifications during a CS call could also be viewed as an enhancement to DTM functionality.  Rel-6 MSs will probably not be able to receive p-t-m in parallel with a CS call and hence will not be in DTM during MBMS.  

· It is very unlikely that it would be necessary to terminate a billable GPRS TBF to receive an MBMS session given the considerable length of time available between session start and MBMS data transmission.  Assuming the design of the notification solution ensures easy/quick capturing of MBMS notification information, there would seem little reason to provide this enhancement to PS co-ordination either.
· As most MSs in a GERAN area will not have the capability to perform MBMS in parallel with any other service, the first priority should be to ensure that an MS can access MBMS notification information upon release of other resources.

· An MBMS session may always be repeated or downloaded (repaired) later
· This functionality can be supported in the CN, but does not need to be used in the BSS, hence it is an ideal candidate for a “future enhancement” to Rel-7.

It is proposed that an LS be sent back to SA2 indicating that although there is a workable solution, some more clarification on the use cases would help us to decide on the complexity and appropriateness of our chosen GERAN solution.
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