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1. Introduction
During RAN2#66bis meeting, it was agreed that a notification mechanism will be used to announce Session Start for UEs not receiving the session, and UEs receiving a session are informed of MCCH change by periodically monitoring MCCH at the modification period. In this contribution, we discuss possible scenarios for MCCH changes, and provide three options to inform MCCH change for UEs receiving a session.
2. Discussion
2.1 The possibility of MCCH change
Based on the current agreements, MCCH contains a list of PMCH, with for each
· The physical configuration parameters e.g., MSAP, MCS, MSAP occasion configuration
· A list of ongoing sessions and their details e.g. service identity, session identity, LCID, etc.
In addition, MCCH also includes some implicit information. For example, 

· No service status in MCCH. Whether a session is ongoing or stopped is implicitly indicated by its presence in MCCH.

· Transmission order in dynamic scheduling information (DSI). The transmission order of ongoing sessions in DSI is implicitly indicated by the order listed in the MCCH.
As a result, UEs receiving a session should be informed about the MCCH change due to the following reasons: 
· When a session is stopped, the session identity will be removed from the session list in MCCH. In this case, UEs receiving the session should be informed so as to stop monitoring DSI due to the session stop.
· Transmission order in DSI may be changed due to the session start or stop of other services. Taking the service 3 in Fig. 1 as an example, the transmission order of the start/stop parameters in DSI for service 3 may be changed due to the session stop of service 2. 
· Some control parameters change (e.g., MCS change, MSAP configuration change, LCID change, etc.)
For handling the above cases, we need a mechanism to notify MCCH change for UEs receiving a session.

2.2 How to notify MCCH change for UEs receiving a session
In order to inform MCCH change for UEs receiving a session, there are three options.
Option 1: MBMS notification by PDCCH

Option 2: UEs monitor MCCH at each modification period.

Option 3: DSI contains an indication bit to indicate MCCH is going to change

As discussed in previous meetings, option 1 will introduce additional overhead on PDCCH, and the current decision is to adopt option 2 to handle MCCH change for UEs receiving a session. However, based on the operators’ input about MBMS requirements on MCCH change [1][2], MCCH modification period should be set in the order of seconds so as to meet the tolerable delay requirements especially for Session starts.

Actually, the frequency of MCCH change is not so high, and is just in the order of minutes or hours. It is really a waste of battery power for UEs to monitor MCCH every few seconds. The other option is to add a change indication bit in Dynamic Scheduling Information (DSI) to indicate MCCH is going to change. Because UEs receiving a session always have to read DSI every scheduling period, this option allows UEs not to periodically monitor MCCH and saves unnecessary battery consumption in handling MCCH change. Once the change indicator bit in DSI is set, that means MCCH is going to change. As a result, UEs receiving the MCH should re-read MCCH to update control parameters. 
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 Fig. 1 An example for comparison between option 2 and option 3
As shown in Fig. 1, consider the case in which an MBSFN Area contains 3 MCHs (say MCH#1, MCH#2, and MCH#3), and MCCH is mapped on the MCH#1. If MCCH and DSI can be accommodated by one subframe and are always transmitted on the same MBSFN subframe, then UEs receiving a session transmitted on MCH#1 don’t need to receive additional subframes to handle MCCH change by adopting any of option 2 and option 3. However, for UEs receiving a session on any other MCH, they have to read additional MCCH subframes on MCH#1 to update MCCH information.

For example, suppose that a UE received a session transmitted on MCH#2 in two hours. Assume that the MCCH modification period is configured as 20 seconds, and the frequency of MCCH change related to the MCH#2 is about 10 minutes. Thus, it is clear that option 2 required the UE to receive additional 7200(s)/20(s) = 360 subframes, while option 3 only required the UE to receive 120(min)/10(min) = 12 subframes. In other words, about 96.67% energy consumption in handling MCCH change can be saved. Therefore, we suggest to adopt option 3 to handle MCCH change for UEs receiving a session.
Proposal: DSI contains a MCCH change indicator. Once the MCCH change indicator is set, UEs receiving the MCH should update MCCH control information.

3. Conclusions
This contribution discusses the MCCH change notification for UEs receiving a MBMS session, and proposes that 

Proposal: DSI contains a MCCH change indicator. Once the MCCH change indicator is set, UEs receiving the MCH should update MCCH control information.
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