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1. Introduction

In RAN1#105 meeting, RAN1 agreed the following agreements about MCCH change notification.
	Agreement:

For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, study the following alternatives for MCCH change notification indication due to session start:

· Alt 1: Define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification;

· Alt 2: Use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification;

Other solutions are not precluded and it is also not precluded whether to support both Alt1 and Alt2.

Conclusion:

It is up to RAN2 to decide the specific contents of the MCCH change notification, e.g, whether notification only informs about session start, whether or not notification also informs about session modification/stop or whether or not the notification informs about any other information.


However, it is up to RAN2 to decide the details and which alternative is chosen for MCCH change notification. In this paper, we would like to discuss the details for MCCH change notification.  
2. Discussion
In RAN2#113bis meeting, RAN2 agreed that MCCH change notification mechanism is used to notify the changes of MCCH configuration due to session start for delivery mode 2 of NR MBS.
· Assume that MCCH change notification mechanism is used to notify the changes of MCCH configuration due to session start for delivery mode 2 of NR MBS (other cases FFS, if any). 

In RAN2#113bis meeting, RAN2 agreed that It is up to RAN1 to decide about the RNTI and DCI format used for MCCH change notifications and RAN2 will decide how to handle MCCH change notifications  for session stop/modification case.
· It is up to RAN1 to decide about the RNTI and DCI format used for MCCH change notifications. 

· RAN2 will discuss and down-select from the following two options for the UE to get aware of session stop/modification:

Reading MCCH once per each MCCH modification period when receiving an ongoing broadcast session

DCI used for MCCH notification indicates the change of an ongoing broadcast session 

In RAN2#114 meeting, RAN2 agreed that indication of an MCCH change due to modification of an ongoing session’s configuration (including session stop) is provided with an explicit notification from the network.
· Indication of an MCCH change due to modification of an ongoing session’s configuration (including session stop) is provided with an explicit notification from the network (provided that RAN1 confirms a separate bit for this purpose can be accommodated in the MCCH change notification DCI, in addition to a bit for session start notification). FFS on whether this notification can be reused for modification of other information carried by MCCH, if any.
· FFS whether the possibility of UE missing an MCCH change notification needs to be addressed or can be left to UE implementation.
In last RAN1 meeting, RAN2 provided two alternatives for MCCH change notification and it is up to RAN2 to decide the details and which alternative is chosen for MCCH change notification.
· Alt 1: Define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification;

· Alt 2: Use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification;

In R9 MBMS, one MBSFN area will be configured with one MCCH and one notification indicator is associated with the MCCH. M-RNTI is fixed in the spec and is used to address the DCI with 8 bits for MCCH change notification and one bit corresponds to one MCCH change.
In R13 SC-PTM, SC-N-RNTI is fixed in the spec and is used to address the DCI with 8 bits for MCCH change notification and only one bit is used to indicate the change of MCCH.
For NR, RAN2 agreed to support single MCCH. The following table provides the analysis for alt 1 and alt 2 suggested by RAN1.
	
	Pros.
	Cons.

	Alt 1: Define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification;
	· The UE will not always monitor the MCCH DCI, but will monitor the notification DCI in long period, i.e. MCCH modification period, e.g. multiple MCCH repletion period.
	· Need to define a specific RNTI for MCCH change notification.

	Alt 2: Use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification;
	· No need to define a specific RNTI for MCCH change notification in each MCCH repletion period.

· The DCI should consider both MCCH scheduling and MCCH change notification. So the DCI design is complex.
	· The UE will always monitor the MCCH DCI.


From UR power saving purpose and simplicity, we prefer Alt 1.
Proposal 1: Define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification.
If Alt 1 is chosen, it is not clear the DCI scrambled with new RNTI share the same sears pace with MCCH scheduling or not, we cannot see the necessary to specify separate sears pace for MCCH change notification DCI.

Proposal 2: MCCH change notification DCI share the same search space with MCCH scheduling search space.

The next question is how many bits defined for MCCH change notification and how to use these bits.

We can define 8 bits for MCCH change notification as LTE. In order to reduce the impact on other UEs whose MTCH configuration is not changed, the one bit of the 8 bits will corresponding to one MBS session id or MBS session group. The value of the bit means the corresponding MTCH configuration in MCCH is changed or not.
Proposal 3: Define 8 bits in DCI for MCCH change notification and one bit corresponding to one MBS session id or MBS session group.
There are two options to associate the bit and MBS sessions in one MBS session group.

Option 1: each MBS session id will be configured with MBS session group id in MCCH.

Option 2: the value of (MBS session id mod 8) will correspond to one bit of the 8 bits.

The option 2 is simple and no impact to other WG and option 1 may impact SA2 and CT1. Option 2 is preferred.
Proposal 4: The value of (MBS session id mod 8) means one MBS group and will correspond to one bit of the 8 bits.
If majority view is to use a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification, MCCH WUS like paging WUS can be considered to reduce UE power to monitor MCCH DCI. MCCH WUS can tell whether the MCCH DCI contain the MCCH change indication or not and UE can decide to read MCCH or not.
Proposal 5: If Alt 2 is majority view, MCCH WUS like paging WUS in power saving WI is proposed for UE power saving.
In RAN2#114 meeting, an FFS for MCCH change notification missing is left.

· FFS whether the possibility of UE missing an MCCH change notification needs to be addressed or can be left to UE implementation.
For our understanding, MCCH change notification will be sent several timers, e.g. in each MCCH repetition period if network decide to change MCCH. However, it is also possible to missing all MCCH change notification in one MCCH modification period. The UE will not know there is no MCCH change notification or UE misses the MCCH change notification in this MCCH modification period. However, it is also not good idea for UE to read the MCCH in next MCCH modification period to check whether the MCCH is changed or not. If so, the UE will read MCCH at the beginning of each MCCH modification period.

The value tag like SIB can be introduced in MCCH DCI and UE can check the value tag to know the MCCH stored in UE is valid or not if the MCCH change notification is not received in the MCCH modification period.

Proposal 6: MCCH value tag is proposed in MCCH DCI and UE check the validity of MCCH via the MCCH value tag if the MCCH change notification is not received in the MCCH modification period.
3 Conclusions

Based on the discussion above, we propose:
Proposal 1: Define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification.
Proposal 2: MCCH change notification DCI share the same search space with MCCH scheduling search space.

Proposal 3: Define 8 bits in DCI for MCCH change notification and one bit corresponding to one MBS session id or MBS session group.
Proposal 4: The value of (MBS session id mod 8) means one MBS group and will correspond to one bit of the 8 bits.
Proposal 5: If Alt 2 is majority view, MCCH WUS like paging WUS in power saving WI is proposed for UE power saving.
Proposal 6: MCCH value tag is proposed in MCCH DCI and UE check the validity of MCCH via the MCCH value tag if the MCCH change notification is not received in the MCCH modification period.
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