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1. Introduction

At the previous RAN2 meting the option of transmitting periodic MCCH Change notifications towards the end of a MCCH Modification Period was discussed. The conclusion was that the “possibility to gather repetitions towards the end of the MP can be discussed as part of Stage 3 discussions on RRC/ASN.1.” [1] 
In this paper we are presenting our view on this topic.
2. MCCH Information Change Notification
Currently the RRC specifications define that the MCCH Change Notifications are transmitted periodically, notificationRepetitionCoeff-r9 number of times, in the Modification Period which immediately precedes the Modification Period containing the updated MCCH information. With respect to the location of MCCH notifications two options can be considered:

· Option 1: the MCCH change notifications are sent uniformly throughout Modification Period [3]
· Option 2: the MCCH change notifications are sent towards the end of a Modification Period [2].
The above two options are illustrated by an example in Figure 1:
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Figure 1 MCCH change delay example
From Figure 1 it can be seen that in most cases Option 2 reduces the delay required to update MCCH information by the length of a Modification Period. This is true when the indication of an MCCH change arrives to the eNodeB before any notification opportunity in a given Modification Period has passed. Since possible delay reduction in updating the MCCH and setting up a new session is not small (i.e. 5.12 or 10.24 seconds, depending on the MCCH configuration) we believe that it would be beneficial to gather MCCH change notifications towards, and as close as possible to the MCCH Modification Period Boundary:  
Proposal 1: MCCH Change Notifications are transmitted periodically towards the end of a MCCH Modification Period.

3. Location of MCCH Information Change Notifications

In case RAN2 agrees on the approach in line with Option 2, several alternatives can be considered with respect to where the actual MCCH change notifications are sent:

· Alternative 1: Notifications are sent in consecutive MBMS radio frames towards the end of the modification period 
In this alternative notifications are sent in notificationRepetitionCoeff-r9 consecutive radio frames containing MBMS subframes and immediately preceding the Modification Period boundary - as already suggested by Huawei in [2]. This approach is simple and requires no BCCH signaling. However the drawback is potentially poor RF performance of such notifications when the MBSFN Area is configured in a way that the consecutive MBMS radio frames happen to be next to each other. In this case notifications would be separated by only 10ms which in our view may not be sufficient to benefit from the time diversity gain on the radio. 
· Alternative 2: Notifications are sent every N MBMS radio frames towards the end of the modification period
To overcome the drawback of Alternative 1 and improve on the RF performance by better utilizing the time diversity, the notifications can be sent notificationRepetitionCoeff-r9 times in every Nth MBMS radio frame preceding the Modification Period boundary. 
In order to account for all possible MBSFN Area configurations it would be beneficial to have the parameter N configurable and indicated in SIB13. In this case the currently specified parameter notificationOffset-r9 can be redefined and could serve for this purpose.
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Figure 2 Example of Alternatives 1 and 2 where for Alternative 2 the notifications are sent every 4th MBMS radio frame preceding the Modification Period boundary (or preceding the radio frame for which SFN mod MCCHmodificationPeriod=0)
Considering the above two alternatives in our view the Alternative 2 would be preferred as it would provide better RF performance and at the same time it would significantly reduce the delay in updating the MCCH content when compared to what is currently in the RRC specifications.     
Proposal 2: Notifications are sent notificationRepetitionCoeff-r9 times in every Nth MBMS radio frame preceding the Modification Period boundary. The parameter N is configurable and indicated in SIB13
For practical purposes, considering overlapping MBSFN Areas, the Modification Period Boundary, as mentioned in Proposal 2, can be interpreted as the radio frame for which SFN mod modificationPeriod = 0. This would also ensure that notifications are sent in all cells at the same time which would be beneficial for future extensions of notification mechanisms, such as introduction of a notification message transmitted over MCH. 
4. Conclusion
Based on the discussion in the paper we are proposing the following:
Proposal 1: MCCH Change Notifications are transmitted periodically towards the end of a MCCH Modification Period
Proposal 2: Notifications are sent notificationRepetitionCoeff-r9 times in every Nth MBMS radio frame preceding the Modification Period boundary. The parameter N is configurable and indicated in SIB13
The 36.331 CR that captures the above two proposals is provided in R2-100559.
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