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Open Issues on MBMS Notification

1. Introduction

This contribution highlights open issues and some proposals surrounding MBMS notification using paging. 

2. Open issues

2.1 Signalling flow

The signalling flow on figure 1 represents the required signalling steps before an MBMS MS in packet idle mode is able to acquire data from a given session on a point-to-multipoint channel, according, hopefully, to the latest status of the discussions:

· Pre-notification

· Notification

· Counting (and addressing)

· Bearer establishment

Orange text is used in the figure to highlight open issues.

For the sake of completion, it should be noted that this signalling flow also assumes some addressing which is required if ack/nack feedback is introduced and used. 
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Figure 1. Signalling flow for notification and bearer establishment

2.2 Pre-notification

Pre-notification would be used to indicate MBMS mobiles in a given cell that notifications are ongoing. It prevents MBMS MSs that have joined a given session from monitoring notifications in case none is ongoing, hence would potentially allow for saving battery life. If an MS misses a pre-notification it will not monitor notifications other than on its own DRX cycle, when in DRX mode.

The current assumption is that the pre-notification is made of 1-bit sent in all paging messages and on all paging groups on (P)PCH.

It is currently open how exactly this indication is sent. In particular it was highlighted in GERAN2#19bis that this bit should not trigger the transmission of a dummy paging message in a given paging block on (P)PCH if there is no other paging scheduled in that block. Said otherwise, the prenotification bit should only be sent in those normal paging messages i.e. those that have been scheduled for transmission of pages. Sending (wasting) one radio block to convey just one bit is really not felt to be reasonable. Besides, it would prevent the possibility to multiplex PAGCH and PDTCH blocks on those unused blocks where paging may otherwise occur (PCCCH), unless the prenotification bit is also included in these blocks (which we believe should be avoided)

Bearing in mind not only the above but also that the prenotification is intended to reach all MBMS MSs in packet idle mode and that it affects -in the same way- the behaviour of these MS on the common channels, the best way seems in fact to broadcast the prenotification on (P)BCCH only. This by far would be the simplest alternative, with the least impacts.

It could also be worth considering expanding the prenotification information / introducing rules to prevent MS that have already monitored unsuccessfully the notifications, monitor them again in case no new notifications has been made since the previous pre-notification.

2.3 Notification

It is assumed in this paper (to be confirmed in GERAN) that once the MS has detected a prenotification, it enters non-DRX mode to be able to get notification given no MBMS-specific DRX cycle is defined. The MS shall after some time (TBD) go back to DRX mode if it has not received a notification for the session to which it has joined.

Notification shall not require own paging blocks, but should be able to be multiplexed, in the same block with other pages. To this end, G2-040384 proposed that notification be included in (PACKET) PAGING REQUEST message.

Restrictions should be specified as to how often at most notifications can be sent. In fact, notifications must be repeated nxm times where:

· n is the amount of times a notification need to be repeated to guarantee it is received (i.e. to tackle the BLER)

· m is the amount of times a notification is repeated due to periodic notification

If no restriction is included, and if MBMS ends up being a popular service, the paging channel may become overloaded. 

Note that normal pages (i.e. pages for non-MBMS service) should be scheduled with higher priority than notifications.

2.4 Counting and addressing

2.4.1 “Exact” counting and lack of contention resolution

Exact counting may only be done if a unique link is established between an MS and the BSS. 

On figure 1 §2.1, a single block without TBF establishment / single block packet access is used. During “single block” access, an MS remains in packet idle mode and cannot be uniquely identified by the network. The MS is only “identified” by means of the (packet) request reference which consists of a) the random access information sent in the (PACKET) CHANNEL REQUEST message and b) the Frame number in which the (PACKET) CHANNEL REQUEST message was sent.

The random access information in case of single block access is as follows, where x is a random reference generated by the MS:

· Single block packet access: 01110xxx

· Single block without TBF establishment: 01100xxx (8-bit format) or 110100xxxxx (11-bit format)

The level of randomness reached by the random reference and the selected frame in which the (PACKET) CHANNEL REQUEST is sent affects directly the reliability of the exact counting and subsequent use of PDAN. Unless some contention resolution is used between the MS and the BSS (MBMS resource request with a truly unique MS identifier and MBMS Id assignment repeating the very same truly unique MS identifier while assigning the MS Id used in PDAN), there is no guarantee that a counted MS is in fact unique. As a result, the counting would underestimate the amount of MSs. In case these mechanisms are selected, a note should be included in GERAN MBMS stage 2 to highlight this.

The probability that two MBMS MS will make the same access –single block–  using the same random reference in the same frame (on the same PCCCH) is naturally higher than in GPRS, however the existing backoff algorithm on (P)RACH as well as the random reference should already be random-enough for this mechanisms to work satisfactorily. The usage of PCCCH and 11-bit format on PRACH is obviously recommended to increase the robustness and reliability of these mechanisms.

2.4.2 Addressing

The messages used for the MS to notify its interest in a particular session, and for the BSS to assign (or not) an MBMS id to the MS (in case PDAN is introduced, and used) need to be defined. 

It should be noted that the MS shall not switch back to (P)CCCH after having sent its “MBMS Resource Request”, waiting for a response from the network on the same PDCH. Only when such a response is received or after expiry of a timer, the MS shall go back to (P)CCCH, in non-DRX mode.

2.5 Bearer establishment

In case counting is used, the PTM bearer used for transmitting a session’s data cannot be established before counting is completed (or has reached a given limit), upon decision of the BSS. It is therefore proposed that the bearer establishment be always sent on (P)AGCH (using IMMEDIATE ASSIGNMENT / PACKET DOWNLINK ASSIGNMENT) regardless whether counting is used or not.

3. ConclusionS

This paper has highlighted the following issues and proposals:

· Scheduling of notification on (P)PCH. Restrictions need to be defined

· Pre-notification: 

· Definition

· Sent on (P)PCH in scheduled paging messages, or on (P)BCCH

· Counting and Addressing: 

· Messages used need to be defined

· “MS Id” needs to be defined

· A minor modification is required to single block allocation to keep the MS on the assigned PDCH until expiry of a control timer, or reception of MBMS Id Assignment message / Packet Access Reject message after which the MS shall immediately return to (P)CCCH.

· A note should be added to stage 2/3 to indicate that counting may result in an underestimation of the amount of MSs being counted, and that PCCCH and 11-bit access burst format should be used

· DRX mode / non-DRX mode behaviour of the MS must be clearly defined in conjunction with:

· Prenotification, notification

· Counting and Addressing

· Bearer establishment

· Only done via a separate message sent on (P)AGCH (Immediate Assignment / Packet Downlink Assignment)

· Indication whether PDAN is used or not and corresponding MS behaviour in case it had been assigned an “MS Id” during the addressing
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