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1.
Introduction

During the last RAN WG2 meeting (#40) the discussion expanded to include the possible inclusion of an in-band (i.e. on the same S-CCPCH as the MTCH) notification, to reach users who are already receiving a service. This notification could be sent on a separate transport channel mapped on the same physical channel as the MTCH. In what follows we will call this channel the MNCH (MBMS Notification Channel). 
In this document we will examine the pros and cons of such a mechanism. We will also consider how it would interact with the MICH based notification. Finally, we will propose a way forward on the notification issue.
2.
Analysis
2.1
Notification scenarios

Mostly, the objective of notification is to prompt UEs interested in a given service group to read the MCCH.

Reading the MCCH could be needed for a number of different reasons:

· Change service specific cell re-selection information

· Start counting / re-counting

· Start /end service

· Change MTCH S-CCPCH information (code, TFCS)

· Change MTCH RB information
All of these reasons are relevant for users already receiving a service, for the simple reason that users might be more interested in a new service coming up than the one they are currently monitoring. Of course, since in-band notification can only reach users who are currently receiving a service, some of these cases (e.g. start service, change of re-selection information), would also require the notification to be sent through some other means as well (e.g. MICH) in order to reach users who are not yet receiving an MTCH.

2.2
Example of in-band notification
As explained in [1], some of these re-configuration procedures will need to be applied synchronously. Therefore, in order to keep the time between the change in the MCCH information and the activation time as short as possible, it is expected that an in-band notification will also need to include an activation time. This activation time can either be explicit (inclusion of the activation time in the message) or implicit (based on schedule as is done for MICH in [1]). 

Since some of the notifications will need to be sent using both mechanisms, we will assume that the MCCH schedule as described in [1] would also be adopted for the in-band notification and that therefore the synchronization of the MCCH change will be implicit. This is illustrated below:

[image: image1]
Whenever the UE receives the MNCH for a specific service (the service would be identified within the message) during a specific modification cycle it will know that the MCCH information for this service will be changed at the beginning of the next cycle. The notification message may be sent several times to ensure that the message is received by all users.
Note that were an outer coding mechanism to be introduced, this information would likely not be protected by it. The reason is that the amount of information is too small to be outer encoded independently. Combining the notification with the traffic would also be impossible as this would entail either sending it as part of every traffic stream, or requiring all users to decode all traffic streams.

3.
Discussion
Sending the notification in-band provides a number of benefits. 
The first is that it does away with the need for the UE to read the MICH continuously. Of course, from a complexity stand-point the MICH is small fry. It does not require the reception of a different frame format; it does not require any significant buffering or decoding of either the TFCI or any traffic information. It just involves the reception of an additional code and the accumulation of energy followed by threshold de-coding. This is not a particularly worthwhile saving.
Furthermore, using in-band notification could reduce the false alarm rate. Indeed, a message sent in-band could easily include the entire service ID and therefore alleviate any risk of misinterpretation of the notification as could occur in the case of overlap of NIs from different services on the MICH. However, as described in [2], the risk of false alarms on the MICH could be greatly reduced by making the NI position variable in time and introduce a large number of different sequences among which each service could be hashed. This is especially true in the case of users addressed by in-band notification, i.e. users who are actively receiving MBMS service and could therefore be monitoring the MICH continuously. 
Finally, in-band notifications could include an activation time in order to give further flexibility in changing the MCCH. This would allow to depart from making MCCH modifications uniquely at the boundaries of modification periods. Of course, this would only be possible for re-configuration cases that only affect users who are already receiving an MBMS service. The rest of the time, it would be necessary to align the procedure with the MICH based notification scheme.

On the negative side, this in-band notification would result in transmitting additional overhead (admittedly small) for the cases where the MICH based notification will anyway need to be used. This overhead would need to be replicated on every S-CCPCH carrying an MTCH.

The multiplexing of the MNCH together with MTCHs on the same physical channel would also cause some problems. Indeed, the notification indication is typically cell specific as the set of services supported by each cell may be different. This means that for supporting macro-diversity (soft or selection combining) on this channel it would be necessary to send the same information from all cells in a group. In the case of selection combining, since the combining is done on a logical channel basis this complexity may be foregone on the MNCH at the expense of performance. In the case of soft-combing however, since the combining would be done at physical channel level, there would be no way around sending the same information from all cells.
4.
Conclusion

The MICH based notification scheme as described in [1] can handle all the re-configuration scenarios described in section 2.1. The use of in-band notification would allow to optimize some of the scenarios at the expense of some additional complexity. 
We propose that the group mandate the support on the UE side of the MICH based notification in all UE MBMS states. The use of an in-band notification could be added as an optimization, though its benefits appear dubious.
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