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1
Introduction

In RAN2#38, it was agreed that the notification mechanism would consist of 2 alternative configurations - one for use in low load conditions which utilises the last 12 bits of the release 99 PICH frame, and one for use in high load conditions which utilises an additional physical channel for an MBMS specific PICH frame. This contribution discusses alternatives for how the 12 bits of release 99 PICH frame can be utilised.

2
Notification indicators

In release 99 the bits of the PICH frame are repetition coded to form paging indicators (PIs). The repetition coding can be configured by the network to be 2, 4, 8, or 16 bits resulting in 144, 72, 36, 18 PIs.

In the same way, the 12 bits at the end of each release 99 PICH frame could be repetition coded to form notification indicators (NIs). Repetition coding of 2, 3, 4, 6 or even 12 bits could be used to give 6, 4, 3, 2 or 1 NIs. Each NI is mapped to a group of the MBMS services that are available in the cell and when a NI is set then all UEs that are subscribed to a service within that group have to wake up and read the MCCH. This is the approach that had been assumed by most of the contributions on the topic so far.

. UEs that are woken up by an NI but are not subscribed to the service that is about to start suffer a power consumption impact due to reading the MCCH. The probability of a NI being set depends the following:

-
the number of NIs, equivalent to the number of notification groups

-
the total number of MBMS services available in the cell

-
the mix of MBMS services available in the cell - many short text based services such as news and weather will require a higher notification load than longer video clip services

An earlier contribution on notification [1] described an example of a high load MBMS traffic mix which included a high number of short text based services. For such a traffic mix the number of notifications per hour was estimated to be approximately 600. On the assumption that the notification needs to be sent for 5 consecutive DRX cycles of 1.28s the probability that a particular NI is set is 600x5x1.28/(3600xNG) where NG is the number of notification groups.

For NG between 6 and 1 this corresponds to a probability that a particular NI is set of between 18% and 100%. With such a probability that a NI is set there would be non-negligible impact on UE power consumption due to reading the MCCH. This was the motivation for adopting configuration option of the MBMS specific PICH frame which could support many more notification indicators.

3
Notification by group identity

It is noted that the number of simultaneous MBMS services that can be supported is quite low, in particular if they are video clip type services. This fact can be utilised by the notification mechanism in order reduce the probability that UEs are woken up to receive MTCH for a service to which they are not subscribed.

The notification indicator approach described in the previous section permits all the notification groups to be notified at the same time. Considering that the number of parallel MBMS services is quite low, it is very unlikely that many services will have to be notified simultaneously. Therefore, instead of sending an NI per notification group it is possible to explicitly signal the notification group identity. This contrasts with the notification indicator approach which can be considered as an implicit signalling of the notification group identity.

If a notification group identity is signalled explicitly, it is not be possible to utilise the full 12 bits for the identity as some degree of layer 1 protection is needed. However, it is possible, for example, to send an 8 bit notification group identity which is block coded and sent using the spare 12 bits. The layer 1 aspects of this are discussed in [2].

An 8 bit notification group identity can indicate one of 256 notification groups. This gives a probability that a UE needs to read MCCH for a service that it not subscribed to of 0.4%. However, as only one group can be notified at a time the number of notifications per hour is limited to 3600/(5x1.28)=563 and this is not quite enough to support the 600 notifications per hour of the example high load traffic mix.

An alternative is to instead send two 4 bit notification group identities each indicating one of 16 groups. This gives a probability that a UE needs to read MCCH for a service that it not subscribed to of 7%. With this alternative 2 groups can be notified at a time and the number of notifications per hour is 3600/(5x1.28)=1125 which is sufficient to support the 600 notifications per hour of the example under discussion.

4
Proposal

It is proposed that:

-
The MBMS services available within a cell are divided into a number of notification groups each with a notification group identity.

-
The 12 spare bits of the release 99 PICH frame are used to send one or more notification group identities.

-
The notification group identity is signalled explicitly (instead of implicitly signalled via a separate  notification indicator per notification group).

5
Summary

-
The proposal described in this contribution has been shown to significantly reduce the probability that a UE needs to read MCCH for a service to which it is not subscribed.

-
The approach is using the 12 spare bits of the release 99 PICH channel can support significantly higher load scenarios than previously estimated. Indeed it can be questioned whether the high load option of an MBMS specific PICH channel is even required.

-
Detailed dimensioning of the notification group identity can be for further study in conjunction with RAN1 who need to consider the layer 1 protection of the information.
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