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Introduction
In RAN2#111e meeting, how to support Idle and Inactive mode UEs to receive MBS was discussed, but no agreements were made, only Chair observations: 
· Many proposals to reuse (to significant extent or even 100%) LTE SC-PTM for Idle/Inactive for NR. Some companies suggest to do control etc in connected also for Idle/Inactive delivery.
Based on the chair observations, email discussion [Post111-e][906][MBS] Idle mode support [1] was organized, in which two kinds of solutions for Idle/Inactive UE MBS reception are summarized. In this contribution, we compare different solutions and shared our view about how to support Idle/Inactive UEs. 
Discussion
As summarized in email discussion [1], there are two kinds of solutions:
Solution A: reusing connected mode solution for idle and inactive mode. And two sub-options for Solution A are described as below:
· Solution A1: MBS reception is supported for UEs in Idle/ inactive mode, but the PTM configuration acquired in connected mode is reused.
· Solution A2: MBS reception is not supported for UEs in idle/inactive mode, i.e., UEs need to transit to and stay in connected mode for MBS reception.
Solution B: use the SC-PTM solution as the baseline, with which MBS reception and PTM configuration is acquired in Idle/Inactive mode, UE does not need to transit to connected mode.
For solution A, both two sub-options, UE has to transit from Idle/Inactive mode to Connected mode every time when the configuration is updated or UE moves to a new cell, which has the following impacts to UEs or network:
· Increased UE power consumption to do mode transition and receiving paging.
· Increased network overhead for paging and configuration delivery, also the paging load may be huge, as the MBS configuration may change dynamically and frequently. To solve this problem, some paging enhancements like group-paging could be considered, which may increase extra specification workload.
· Causing network congestion, as there may a huge number of UEs performing RACH to the cell, which may affect not only MBS UEs but also others UEs in the cell.
· For some time-sensitive UEs or services, Solution A may cause extra latency due to getting configuration beforehand.
· It is not suitable for different kinds services or UEs, like multicast UEs, broadcast UEs or any other kinds UEs in the future release.
[bookmark: _Hlk53948178]Observation 1: Solution A has the following impacts to UEs or network:
-	Increased UE power consumption to do mode transition and receiving paging.
-	Increased network overhead for paging and configuration delivery, also the paging load may be huge, as the MBS configuration may change dynamically and frequently. To solve this problem, some paging enhancements like group-paging could be considered, which may increase extra specification workload.
-	Causing network congestion, as there may a huge number of UEs performing RACH to the cell, which may affect not only MBS UEs but also others UEs in the cell.
-	For some time-sensitive UEs or services, Solution A may cause extra latency due to getting configuration beforehand.
-	It is not suitable for different kinds services or UEs, like multicast UEs, broadcast UEs or any other kinds UEs in the future release.
Different from Solution A, in Solution B, UE does not to do status transition, which could save UE power. And Solution B could avoid paging load, and network congestion caused by UEs’ states transition. 
Besides, there have been a lot of discussions for LTE SC-PTM, and most of them may be suitable for NR MBS, there reusing LTE SC-PTM as baseline could reduce our workload, only some enhancements related to NR new characters need to be figured out for further discussion. 
What’s more, Solution B has a good compatibility for multicast UEs and broadcast UE.
[bookmark: _Hlk53948197]Observation 2: Solution B could save UE power, avoid paging load and has good compatibility for multicast UES and broadcast UEs. 
Observation 3: Taking LTE SC-PTM as baseline for solution B could reduce specification work load and avoid huge SIB overhead.
Based on the analysis above, we prefer to choose Solution B for Idle/Inactive UE MBS reception. Also, B-variant solution is mentioned in the email discussion. Different from solution B, all control information in Solution B-variant is carried on system information, gotten by UE by one time. Considering UE power consumption saving, B-variant could also be a potential solution to be considered for Idle/Inactive UEs.
Proposal 1: Compared with solution A, solution B or B-variant is more suitable to be taken as baseline for Idle/Inactive UEs.
In the email discussion, some company mentioned the SIB overhead problem of Solution B, in our view, if we take LTE SC-PTM as much as possible, the information carried by system information is limited, which may not be a big issue. And to avoid unnecessary system and MCCH broadcasting, on-demand SI and MCCH could be taken into consideration. Also, it may suit for Solution B-variant.
As we know, in SC-PTM, the change notification of the MBMS control information is sent in the first subframe in a Repetition Period where the SC-MCCH can be scheduled. The notification is sent using the DCI format 1C with SC-N-RNTI. When the UE receives the notification, it will acquire the updated SC-MCCH. And during email discussion, there is concern from companies on the flexibility and efficiency of such SC-PTM mechanism. For example, using MCCH increases the UE requirements to regularly check for MCCH for changes, but UEs not interested in MBS are impacted by frequent SI change notifications. Furthermore, current SC-PTM mechanism cannot avoid the UE will need to waked up and receive the updated SC-MCCH control information which it is not interested. 
Therefore, we tend to prefer some enhancement in the change notification of the MBMS control information, as follows:
Reusing the short message mechanism for paging message into the change notification of the MBMS control information. That is, utilizing the indications in Short Message field in DCI format to indicate the whether the MBMS control information is change, Furthermore, the short message can indicate which MBS service group (s) ‘s MBMS control information are change as well. This can be combined with the possible enhancement mentioned in email discussion that the MBS services could be grouped and the change is only notified to the involved UEs which have interest.
[bookmark: _Hlk53948227] Proposal 2: Reusing the short message mechanism for paging message into the change notification of the MBMS control information, with the utilization of the indications in Short Message field in DCI format to indicate the whether the MBMS control information is change, combined with the possible enhancement that the MBS services could be grouped and the change is only notified to the involved UEs which have interest.
Conclusions
In this paper, we have discussed issues related to MBS supported UEs in Idle/Inactive states. The observations and proposal are listed below:
Observation 1: Solution A has the following impacts to UEs or network:
-	Increased UE power consumption to do mode transition and receiving paging.
-	Increased network overhead for paging and configuration delivery, also the paging load may be huge, as the MBS configuration may change dynamically and frequently. To solve this problem, some paging enhancements like group-paging could be considered, which may increase extra specification workload.
-	Causing network congestion, as there may a huge number of UEs performing RACH to the cell, which may affect not only MBS UEs but also others UEs in the cell.
-	For some time-sensitive UEs or services, Solution A may cause extra latency due to getting configuration beforehand.
-	It is not suitable for different kinds services or UEs, like multicast UEs, broadcast UEs or any other kinds UEs in the future release.
Observation 2: Solution B could save UE power, avoid paging load and has good compatibility for multicast UES and broadcast UEs. 
Observation 3: Taking LTE SC-PTM as baseline for solution B could reduce specification work load and avoid huge SIB overhead.
Proposal 1: If Solution A is adopted as one of the Idle/Inactive UE MBS reception solutions, Solution A1 could be the baseline for further discussion.
Proposal 2: Reusing the short message mechanism for paging message into the change notification of the MBMS control information, with the utilization of the indications in Short Message field in DCI format to indicate the whether the MBMS control information is change, combined with the possible enhancement that the MBS services could be grouped and the change is only notified to the involved UEs which have interest.
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