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1 Introduction

In RAN2 #68 meeting, most of MBMS issues were finished and the relative CR has been agreed [1].

From the description about MCCH change notification, there are two possible ways of interpretation about the periodic notification transmission and the network has two behaviors.
In this contribution, we analyze these two ways and try to clarify the UE’s behavior in these situations.
2 Discussion

2.1 The description about MBMS Notification in the CR
The following paragraphs are copied from the latest 36.331 specification [2]. Ambiguous sentences are highlighted in red.
Indication of an MBMS specific RNTI, the M-RNTI (see TS 36.321 [6]), on PDCCH is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about an MCCH information change. When receiving an MCCH information change notification, the UE knows that the MCCH information will change at the next modification period boundary. The notification on PDCCH indicates which of the MCCHs that are configured will change, which is done by means of an 8-bit bitmap. No further details are provided e.g. regarding which MCCH information will change. The MCCH information change notification is used only to inform the UE about a change of MCCH information upon session start.

The MCCH change notifications on PDCCH are transmitted periodically. These MCCH change notification occasions are common for all MCCHs that are configured, and configurable, as defined by a repetition coefficient, a radio frame offset and a subframe. These common notification occasions are based on the MCCH with the shortest modification period.

A UE that is receiving an MBMS service shall acquire the MCCH information from the start of each modification period. A UE that is not receiving an MBMS service, as well as UEs potentially interested to receive other services in another MBSFN area, shall verify that the stored MCCH information remains valid by attempting to find the MCCH change notification at least notificationRepetitionCoeff times during the modification period of the applicable MCCH(s), if no MCCH change notification is received.
2.2 How to understand the periodic notification transmission?
From our opinion, there are two possible ways of interpretation about this periodic notification transmission. 
Option 1: the notification is just transmitted when any of MCCH will change (only include the change caused by session start), and it will be transmitted periodically within the applicable MCCH modification period.
As we know, most of MBMS services are long term and more stable than unicast service, such as TV programmes. Therefore, the change frequency of MCCH is very low and the content of notification is seldom changed. Network will not transmit the MBMS notification when none of the MCCHs will change.
According to the specification, UE should monitor the MBMS Notification and attempt to find the MCCH change notification at least notificationRepetitionCoeff times during the modification period of the applicable MCCH(s), if no MCCH change notification is received. How many times more than notificationRepetitionCoeff UE will monitor the MBMS Notification depends on implementation.

However, in most of the time, the network will not transmit the notification, which will cause all of the MBMS capable UEs to do some unnecessary PDCCH reading and increase UE’s power consumption. This situation is illustrated in the following figure.
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Figure 1 UE detected some notification occasions without MBMS notification
Option 2: the notification will be transmitted periodically regardless of whether any of MCCH will change or not.
In this case, network will send the MBMS notification periodically even if none of MCCH will change. If none of MCCH will change in the next MCCH modification period, the content of the MBMS notification will be all ‘0’.

UE receives the MBMS notification according to the specified behaviour. If UE has received a MBMS notification, UE will stop the receiving process during this modification period of the applicable MCCH(s). In most cases, the number of UEs monitoring M-RNTI will be reduced by more than half.
On the other hand, as MBMS notification is carried in MBSFN subframe, it will not be a big problem for the PDCCH resource occupation by MBMS notification and it has no impact on unicast services.
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Figure 2 UE detected notification occasions always with MBMS notification

From the above analysis, option 2 is beneficial to UE’s power saving, and option 1 and option 2 are allowed implementation options for the network. 

Proposal: The MCCH change notification configured to eight “0” is allowed when no MCCHs will change.
A CR to implement proposal is provided in [3].

3 Conclusion

In this contribution, the following proposal is given, and RAN2 is kindly asked to discuss and accept it.
Proposal: The MCCH change notification configured to eight “0” is allowed when no MCCHs will change.
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