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1 Introduction
In RAN2-113bis-e meeting, the following agreements have been achieved by the companies [1]:

· Support group notification for multicast for MBS supporting nodes
· For delivery mode 1 UE is not expected to monitor Group notification channel in RRC_CONNECTED 

· It is FFS whether RAN2 needs to handle PRACH capacity issues due to group notifications 
· Use same group notification identity for both RRC_IDLE and RRC_INACTIVE states
· For non-supporting nodes, using MBS session ID will not work as it would impact non-MBS nodes. Unicast paging would work.

· For supporting nodes, using MBS session ID is feasible. 

During the offline email discussion, there were also debates on several issues [2]:

· Proposal: It is FFS whether it should be possible to have group notifications not collocated with unicast paging

· Proposal: UE is not expected to monitor Group notification channel in RRC_CONNECTED in case group notification is based on paging approach. If RAN2 agrees to use MCCH approach for group notification monitoring group notification channel in RRC_CONNECTED is FFS

From the above agreements of RAN2#113bis-e meeting we see that the MBS group paging may impact the follow up random access of the group notified UEs. It deserves further study. During the email and online discussion there were some other issues that no consensus was reached. They should also be further discussed.
In this Tdoc, we further discuss the remaining issues with MBS group notification. Resolutions are suggested to address all these issues.
2 Discussion
2.1 Resolutions for MBS DM1 group notification 
Since DM1 is used to support multicast, for UEs already in connected state in DM1 anyway the UEs need to perform unicast signalling exchange with the network for initial MBS set up at the activation, in RAN2-113bis-e meeting, RAN2 reached the agreement: “For delivery mode 1 UE is not expected to monitor Group notification channel in RRC_CONNECTED.”  
In the offline session activation email discussion, majority of the companies prefer using MBS group paging to support group notification for MBS session activation. Some companies suggested using MCCH also support DM1 group notification. Since in DM1 connected UEs do not need group notification, there is less motivation to use MCCH. For idle/inactive UEs, anyway they are monitoring the paging channel, more UE power consumption is expected if the UEs need to monitor both paging occasions for unicast events and MCCH for multicast activation. In addition, only for supporting session activation to set up MCCH in DM1 seems over kill. 

Proposal 1: Confirm: group paging is adopted for MBS DM1 group notification for MBS session activation.
In last meeting, there was debate on whether for MBS group paging new group paging occasions should be added or reuse existing unicast paging occasions.

There are pros and cons on adding new MBS group paging occasions:
· Relatively simpler operations at the network.
· Only need to send one shorter group paging message to the UEs. It has the least signalling overhead.

· A UE need to monitor additional group paging occasions – more UE power consumption.
· There could be competition between the unicast paging and group paging – the UE received the earlier one need to continue monitor the later occasion. This increased the delay for the UE to respond to the paging.
· UEs receive group paging at the same time – it has bigger impact on the RACH load.
The pros and cons on reuse the existing paging occasions for unicast service:
· Some additional efforts are needed at the network side to send group paging to the unicast paging occasions associated with all the UEs in the group.
· It may increase some more paging resource consumption due to multiple group paging messages are sent to the paging occasions associated with MBS group of UEs, but it is still much better than simply using unicast paging.
· A UE only need to monitor the existing unicast paging occasions – the UE saves power.
· The group paging message are spread over multiple unicast paging occasions, reduced the impact to RACH.
· Has less specification work. 

We consider saving UE power is more important. Based on above comparison, it appears reuse the unicast paging occasions for MBS group paging is better.
Proposal 2: Reuse the existing unicast paging occasions for MBS group paging. 

2.2 The MBS group paging impact to RACH 
In RAN2-113bis-e meeting, there were debate on whether group paging could cause the RACH congestion when large number of UEs in the group.

In the area UE density is high, RACH can be heavily loaded already. In the same area, number of UEs in the MBS group is also very likely large. In this scenario, group paging will trigger all the UEs in the MBS group performing random access at the same short period of time – can cause access load surge if the number of the UEs in the group is large. It may increase the overall access delay. The RACH congestion caused by MBS group paging impacts not only MBS UEs but also the unicast UEs.
Observation 1: MBS group paging may cause RACH load surge if the number of the UEs is large. The impact is not only to MBS UEs but also to normal unicast UEs.
On the other hand, existing RACH capacity is high. Previous study indicates the existing RACH can handle very high device arrive rate. RACH capacity study in [3] can be used as a reference. In addition, reuse the unicast paging occasion can spread the access load at certain degree.
It is not clear how large a multicast group can be, how much access delay can be tolerated by MBS applications. In general, the impact of MBS group paging to the follow up random access via RACH deserves further study. At mean time, before we clearly understand the MBS group paging’s impact to RACH, no RACH enhancement is suggested.
Observation 2: It is not clear how much MBS group paging can impact to RACH and whether the impact is tolerable. 
Proposal 3: Adopt existing RACH mechanism for handling the access activities triggered by MBS group paging as a baseline. FFS the impact of MBS group paging.
2.3 Resolutions for MBS DM2 group notification 
In last meeting, there were debate on how to notify the session activation in DM2. In fact, the same as for DM1 there are options to conduct group notification for DM2 also. It is also possible to use group paging for MBS session activation. 

Using group paging for group session notification has some benefits over MCCH monitoring:
· The UE does not need to periodically check MCCH before MBS session is activated and only check the paging occasion. This will save UE power since regular paging monitoring will anyway be conducted for unicast services.
· Consistent with the resolution for delivery mode 1.
The drawbacks with group paging are:
· For connected UEs, unicast notification has to be conducted. This may increase signaling overhead. But the counter arguments are: the session activation/deactivation does not occur often. In addition, normally number of connected UEs is much less than number of idle/inactive UEs in a service area. Therefore, the signaling overhead increase for connected UEs is limited with group paging approach.
Observation 3: Using group paging for DM2 session activation can save power for idle/inactive UEs, but increase the signalling overhead with connected UEs. 
With MCCH to carry the session activation notification, the benefits are:

· Both idle/inactive UEs and connected UEs can be group notified the MBS session activation.

· Following existing LTE approach.

The drawback of MCCH based group notification:

· All the UEs including idle/inactive and connected UEs have to monitor the MCCH at the beginning of every modification period of the MCCH even the session is inactive. This will increase the UE power consumption 
Observation 4: Using MCCH for DM2 session activation can notify both idle/inactive UEs and connected UEs efficiently, but increase the power consumption for idle/inactive UEs. 
Proposal 4: RAN2 to discuss for group notification of MBS session activation whether to adopt MCCH group notification or group paging.
RAN2 agreed in last meeting that we will down select periodic check MCCH message or DCI bit in DM2. In DM2, the UEs only need to be indicated the session activation to trigger their further monitoring and decoding of the MCCH. Only bit(s) indication is needed. DCI can carry a few bits. In LTE, DCI bits are used for session activation. The UEs decode the DCI first, if the DCI indicates the MBS session is activated, the UE will further decode the scheduling message from the MCCH. Then UE from now on continues to decode at least the first MCCH duration of the repetitions in every modification period. If there is no further instruction of session stop or change from the network, the UE will continue to perform the MCCH message decoding. If through PDCCH there is indication of session stop or no modification change from the last notification period, the UE does not need to decode the MCCH messages after received such indication. The session deactivation and change notification is in DCI can allow UE not further decode the MCCH message or paging message. It is more efficient and power saving. Only indicating session activation has much less value than notifying all the events of session activation, deactivation and modification. In case of group paging is used for MBS session activation/deactivation, deactivation indication allows the UE not monitoring MCCH for further power saving. RAN1 confirmation on the use of DCI bits for group notification is needed.
Proposal 5: RAN2 consider using DCI bits as indication in group notification for delivery mode 2 as a working assumption subject to RAN1 confirmation. 
Proposal 6: The group notification indicates MBS session activation/deactivation, and change/no-change from the last modification period.
3 Conclusions
Based on the above discussion, we have the following:
Observation 1: MBS group paging may cause RACH load surge if the number of the UEs is large. The impact is not only to MBS UEs but also to normal unicast UEs.

Observation 2: It is not clear how much MBS group paging can impact to RACH and whether the impact is tolerable.
Observation 3: Using group paging for DM2 session activation can save power for idle/inactive UEs, but increase the signaling overhead for connected UEs. 

Observation 4: Using MCCH for DM2 session activation can notify both idle/inactive UEs and connected UEs efficiently, but increase the power consumption for idle/inactive UEs. 

Based on the above observations and discussions, we propose:
Proposal 1: Confirm: group paging is adopted for MBS DM1 group notification for MBS session activation.
Proposal 2: Reuse the existing unicast paging occasions for MBS group paging. 
Proposal 3: Adopt existing RACH mechanism for handling the access activities triggered by MBS group paging as baseline. FFS the impact of MBS group paging.
Proposal 4: RAN2 to discuss for group notification of MBS session activation whether to adopt MCCH group notification or group paging.
Proposal 5: RAN2 consider using DCI bits as indication in group notification for delivery mode 2 as a working assumption subject to RAN1 confirmation. 
Proposal 6: The group notification indicates MBS session activation/deactivation, and change/no-change from the last modification period.
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