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1 Introduction
In the last RAN2 #113e meeting [1], some issues about idle/inactive UE for MBS were discussed. Some agreements were achieved:
Agreements：

Both idle/inactive UEs and connected mode UEs can receive MBS services transmitted by NR MBS delivery mode 2 (Broadcast service as already agreed, TBD other). The ability for connected mode UEs to receive this may depend on the network provisioning of the service (e.g. which freq), UE connected mode configuration and UE capabilities.

Assume that some information for purpose of service continuity can be provided for NR MBS delivery mode 2. (FFS what - need to be revisited, e.g. based on progress in other groups, e.g. USD, SAI/TMGI etc).
 In this contribution, we will discuss some issues on delivery mode 2.
2 Discussion
2.1 Service continuity
For UEs in idle or inactive state, the UE will read the SIB and then MCCH firstly after cell reselection before the MBS service reception via PDSCH, then the interruption of MBS service reception during cell reselection will occur.  In order to achieve the lossless reception during the cell reselection, the simultaneous reception from source cell and target cell during cell reselection can be supported. For the mobility of UEs in connected state, RAN2 has agreed that DL PDCP SN synchronization between the source cell and the target cell should be guaranteed by the network side to realize. Therefore, the PDCP entity in UE can combine the received PDCP SDUs from the source cell and target cell as similar as the processing in the DAPS scenario. 

Proposal 1: UE can receive the MBS service from source cell and target cell simultaneously during cell reselection. 
2.2 Multicast service via delivery mode2
In SA2, the Multicast communication service is defined as the same service and the same specific content data are provided simultaneously to a dedicated set of UEs (i.e., not all UEs in the multicast coverage are authorized to receive the data). While the broadcast services are provided simultaneously to all UEs in a geographical area (i.e., all UEs in the broadcast coverage area are authorized to receive the data). According to the current QoS model agreements, there is no clear agreement that the Multicast service require high QoS and the Broadcast service require low QoS. The main difference between the multicast and broadcast is that if there is a group concept which indicates the UEs can receive the MBS session.

We think that the Multicast service with high QoS requirement will be serviced in delivery mode 1 while the Multicast service with low QoS requirement will be serviced in delivery mode 2. Supporting the multicast in delivery mode 2 will do benefit to the reduction of network load and UE power saving.
Proposal 2: Delivery mode 2 can be used for multicast sessions.
If the multicast sessions can be supported via delivery mode1 and delivery mode2, the UE needs to be aware of which the delivery mode is used for one multicast session. As the UE needs to join the multicast group before the reception of one multicast session, the network can inform UE the delivery mode used for this multicast session during the MBS join and Session establishment procedure [3].If the delivery mode2 is used, the UE can be released to RRC inactive mode if there is no other unicast service ongoing. If the UE in RRC inactive mode moves to another cell where the delivery mode1 will be used for the specific MBS session, then the UE will initiate the RRC resume procedure to apply the deliver modes for the reception of this MBS session. Then the UE needs to acquire the delivery mode information for this MBS session in the new cell before it enters into this cell, so the delivery mode used for one MBS multicast session should also be broadcast in system information.
Proposal 3: Delivery mode used for one MBS multicast session should be informed to UE.
2.3 MBS BWP

In RAN1 #104e meeting [4]. The common frequency resource for RRC_IDLE/RRC_INACTIVE UEs were discussed, and there are two options. In option1, the CFR is defined based on a configured BWP which fully contains or is identical to the initial BWP in frequency domain. In option2, the initial BWP fully contains or is identical to the CFR in the frequency domain. 
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, further study the following cases of a configured/defined specific common frequency resource (CFR) for group-common PDCCH/PDSCH, and identify which case(s) will be supported:

· [Case E] the case where a CFR is defined based on a configured BWP. 

· In particular, study the following:

· whether a configured BWP for MBS is needed or not.

· whether BWP switching is needed or not.
· In this study, the configured BWP has the following properties:

· The configured BWP is different than the initial BWP where the frequency resources of this initial BWP are configured smaller than the full carrier bandwidth. 

· The CFR has the frequency resources identical to the configured BWP.

· The configured BWP needs to fully contain the initial BWP in frequency domain and has the same SCS and CP as the initial BWP. 

· the case where the initial BWP fully contains the CFR in the frequency domain.

· the case where the initial BWP has same size as the CFR in the frequency domain. 

In this section, we will discuss the MBS BWP from point of view of network load and QoS requirement.
In LTE, the bandwidth of one cell is 20MHZ and can be used for MBMS traffic. While in NR, the concept of BWP is introduced for the power saving and throughput in UE. For the UE in RRC_IDLE/ RRC_INACTIVE state which is using the delivery mode2, the initial BWP is used which is configured with a limited bandwidth. However, when there are a great number of MBS services need to be transmitted in the cell, e.g. the broadcast services and possible multicast services, the initial BWP is not enough for the delivery of MBS traffic. As the result, a configured BWP for MBS is needed which can be defined as MBS BWP. The MBS BWP should be wider than the initial BWP. On the other hand, the MBS BWP should cover the initial BWP for the reception of SI and paging. Therefore, we prefer the option1:
Proposal 4: A configured BWP for MBS is needed and the MBS BWP should be same as or cover the initial BWP.
When the MBS BWP covered the initial BWP, the services provided in MBS BWP and in initial BWP are different. E.g. service1 and service2 are provided in initial BWP while service1, service2 and service3 are provided in MBS BWP. If a UE wants to receive the service1, it can camp on initial BWP or MBS BWP. And the UE will select the initial BWP for power saving. When the interests for MBS services of UE are changed, the UE may need to change the BWP for service reception. E.g. when the UE becomes to have interest for service3 only, it will camp on the MBS BWP to receive the service3, and then the BWP switching is needed for UEs in RRC inactive/idle state for the MBS service reception.
Proposal 5: BWP switching between MBS BWP and initial BWP is needed for UEs in RRC inactive/idle state.
3 Conclusion

In this contribution, we discuss the issues on MBS for idle/inactive UEs. In particular, we have the following proposals:
Proposal 1: UE can receive the MBS service from source cell and target cell simultaneously during cell reselection. 

Proposal 2: Delivery mode 2 can be used for multicast sessions.
Proposal 3: Delivery mode used for one MBS multicast session should be informed to UE.
Proposal 4: A configured BWP for MBS is needed and the MBS BWP should be same as or cover the initial BWP.
Proposal 5: BWP switching between MBS BWP and initial BWP is needed for UEs in RRC inactive/idle state.
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