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Paging for MBMS (“In-band” notification)

1. Introduction

In GERAN2#13bis the merits and disadvantages of sending MBMS notifications “in-band” (i.e. on the MBMS traffic channel) were discussed and no decision was reached on whether this was either feasible or desirable.

This paper expands on the reasons why sending MBMS notifications on the MBMS channel is the last resort, given the alternatives available, and proposes a set of rules for MBMS notification delivery.

2. Paging/Notification scenarios for MBMS

Three main scenarios have been discussed, (note that the terminology has not been fixed!)

i) Notifying an MS with no MBMS session ongoing for an MBMS service

ii) Notifying an MS currently on an MBMS channel about another MBMS service

iii) Paging an MS currently on an MBMS channel for a non-MBMS service

It is agreed that some form of broadcast paging/notification is necessary to inform all users in a cell of a forthcoming MBMS service, as in point i); this may be done through one of the following methods:

· Notification to all paging groups

· Separate MBMS paging group

· Indication on paging channel that MBMS notification details are being transmitted on another channel

· Broadcast or other common control channel (there are several options)

For the purposes of this paper it is assumed that the solution chosen involves listening to one of the common control channels (whether broadcast/paging/other) and that this follows the same pattern for MSs operating in all NOMs (see Table 2 for details).

This paper focuses on whether the same “broadcast” method should be used for points ii) and iii) above, or whether an additional “in-band” notification method (on the MBMS traffic channel or another traffic channel) should be introduced.

3. Possible solutions for MBMS notification

The two possibilities for ”in-band” notification procedures are:

· Sending an MBMS notification on an MBMS traffic channel

· Sending an MBMS notification on another (non-MBMS) traffic channel

Table 1 compares the availability of these two types of traffic channel (MBMS, non-MBMS) to the paging/common control channels and indicates in bold the preferred method of notification delivery.

	
	Paging/common control channel available?
	Other traffic channel available?
	MBMS channel available?
	Comments

	In packet idle mode
	Yes
	No
	No
	Common control channel the only choice

	In packet transfer mode
	Yes/No (depending on NOM)
	Yes **(CS pag.)
	No
	Traffic channel is a candidate when CS pagings are also delivered in-band (i.e. NOM I)

	During a CS voice call
	No
	Yes **(PS pag.)
	No
	Only one choice

	In DTM
	No
	Yes
	No
	Only one choice

	During MBMS data reception in packet idle mode
	Yes
	No
	Yes

	Same functionality can be reused as for packet idle mode, no MBMS

	During MBMS data reception in packet transfer mode
	Yes/No (depending on NOM)
	Yes **(CS)
	Yes
	To be discussed in next section…

	During an MBMS data reception in DTM
	No
	Yes
	Yes
	Similar considerations apply as for packet transfer mode


Table 1: Possible solutions for delivering MBMS notifications

** Currently paging messages are sent on a traffic channel in these cases, it is to be considered whether this functionality should be extended to include MBMS paging messages also.

3.1. “In-band” MBMS notification in packet transfer mode

If an MS has an MBMS channel and is also in packet transfer mode due to a non-MBMS service, either the MBMS channel or the traffic channel could be used to inform the user of other forthcoming MBMS services.  As shown in Table 1, depending on the paging co-ordination performed in the network, a TBF may already be being used to deliver CS paging messages. 

If the MBMS channel on which the MS is listening is a p-t-m channel, any in-band notification addressed to this user (or even to a multicast group) will interrupt the MBMS data for many other users.  It is therefore currently not considered advantageous to use a p-t-m channel for MBMS notifications if there are alternatives available.

In the case where a user also has a TBF available, MBMS notifications could be delivered to the MS on this PDTCH, following similar procedures to the CS paging delivery.

3.2. Paging co-ordination

In the case where an MBMS MS also had a TBF ongoing, the identity of the MS is known in the network (the TLLI) and the location is also known.  It is also expected that the SGSN will know or be informed of the users which have joined a particular multicast service (possibly by indicating a list of P-TMSIs for each TMGI?) Hence no PS paging (broadcast across the cell/RA) is required for MBMS multicast services to which the MS is joined, the SGSN is able to filter the notifications sent to an MS in packet transfer mode according to whether the MS has joined this service.  For one example of this, see Figure 1.  It is FFS whether all broadcast notifications also need to be delivered to an MS in packet transfer mode.
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Figure 1: MBMS notification for multicast users if SGSN knows TMGI to TLLI/P-TMSI mapping

4. Conclusions

4.1. Modifications to an in-band solution

One alternative to providing MBMS notifications in-band is to use an MBMS broadcast channel to inform all users of an upcoming multicast service.  If this broadcast service were recognisable (from its identifier) that it contained service announcements / notifications, then all users could choose to listen to this service (All broadcast channels are p-t-m).  This would avoid bandwidth being “stolen” from ongoing MBMS services to provide the information on additional services and would also allow users to decide whether to listen to the channel or not.  MSs without the capability to listen to more than one MBMS service would then only be required to move to this broadcast channel when they had no other MBMS service on-going, and could then choose to select another service.

It has been stated that, as an MBMS multicast channel cannot be used to inform all mobiles in a cell of upcoming services, there is little benefit in duplicating the information on the MBMS channel.  One exception may be if the channel is being used for multiple services (in parallel or sequentially), in which case it may be expeditious to include details of the other services to allow users, firstly, to distinguish between the services and, secondly, to receive additional services without needing to move to another channel to be informed of their location.

4.2. Recommendations

In all scenarios where a paging channel is being monitored by the MBMS MS, this paging channel shall be used to inform the MS of CS and PS pagings (as today), and one of the common control channels (FFS) shall be used to inform the MS of MBMS notifications. 

In the cases where the common control channels are not being monitored (e.g. in packet transfer mode in NOM I, or during a CS voice call), “in-band” MBMS notifications shall be sent on the channel assigned to the non-MBMS service (i.e. on the PDTCH which has caused the MS to be in packet transfer mode or the CS channel on which the voice call is being sent), thus avoiding any reduction in bandwidth for the MBMS service.  This is particularly important for streaming MBMS.

Summary:

In order to keep duplication of MBMS notifications to a minimum, the following rules are proposed:

· No MBMS notifications shall be sent on an MBMS channel (p-t-m or p-t-p) (right-hand column in Table 1 is not chosen for any scenario)

· MBMS notifications to an MS with only an MBMS channel shall be sent on a common control channel (exact solution TBD)

· MBMS notifications to an MS in packet transfer mode, DTM or dedicated (CS) mode shall be sent on one of its associated control channels (non-MBMS), according to the paging co-ordination provided in the network

· NB: As an MS has to be GPRS attached to receive MBMS, the paging co-ordination as provided for DTM can be reused for an MS with only a CS call ongoing and wishing to receive MBMS.

· If an MS is not able to receive MBMS notifications through any of these routes, provision of MBMS notifications via a p-t-p MBMS channel only is FFS.

5. Annex

5.1. Paging channel availability during an MBMS session

MS behaviour when in packet transfer mode is already defined according to the network mode of operation, shown in Table 2.  It is assumed that an MS receiving an MBMS service could be expected to fulfil the same requirements as in packet transfer mode today.

	
	Paging channel listened to in packet idle mode during MBMS transmission?
	Paging channel listened to in packet transfer mode during MBMS transmission?
	Paging channel listened to during CS voice call?

	NOM I
	Yes, PCCCH or CCCH
	No
	No

	NOM II
	Yes, CCCH
	Yes, CCCH
	No

	NOM III
	Yes, CCCH (and PCCCH if available)
	Yes, CCCH
	No


Table 2: Availability of a paging channel during an MBMS session
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