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 Introduction

In this paper, we try to focus on the BWP and CFR configuration for multicast reception in RRC_INACTIVE.
 The BWP configuration in RRC_INACTIVE

In Rel-17, RRC_CONNECTED UE will receive multicast based on a UE-specific BWP. The configurations about multicast reception, such as search space (s), control resource set (s), frequency domain location and bandwidth, are configured in the UE-specific BWP when UE is in the RRC_CONNECTED state. And UE will monitor SIB message/Paging/ message based on the initial BWP when transitions to RRC_INACTIVE state. 

In Rel-17, multicast reception in RRC_CONNECTED is based on a UE-specific BWP, and the SIB/Paging message reception in RRC_INACTIVE based on the initial BWP.
While for Rel-17 broadcast, the whole thing is based on the initial BWP, easy fix.
In Rel-17, broadcast reception is associated to the initial BWP.
The UE-specific BWP and the initial BWP are configured independently, which means the UE-specific BWP may not contain the initial BWP. For a UE to receive multicast data in RRC_INACTIVE, there are two options on the associated BWP:

Option 1. UE-specific BWP. there will be some issues: how to allow RRC_INACTIVE UEs to monitor SIB/paging/MCCH message in the UE-specific BWP? how to allow the UE from other cell moving to current cell to receive the PTM config?
Option 2. initial BWP. there are issues too, this method restricts the BWP used by multicast transmitted under inactive to always include the initial BWP, and it might need a reconfiguration to all UE upon network enabling multicast reception in RRC_INACTIVE, e.g., if the previous CFR configuration does not overlap with initial BWP?
For option 2, the issues can be dealt with based on network implementation without huge spec impacts. For option 1, new mechanism may be needed with spec impacts.

If multicast reception in RRC_INACTIVE is not based on the initial BWP, the UE might not be able to receive SIB/paging message, and new mechanisms shall be defined to enable UEs moving from other cells to obtain the PTM configuration.
Multicast reception in RRC_INACTIVE will be based on the initial BWP received in SIB1.
 The CFR for multicast reception in RRC_INACTIVE

In Rel-17, UEs are supported to receive multicast in RRC_CONNECTED. gNB can always do the best on scheduling multicast for all kinds of UEs, such as normal UEs and RedCap UEs, based on the UE capability reported by UE. But things became complicated in Rel-18 as multicast reception can also be supported in RRC_INACTIVE. In such case, normal UEs and RedCap UEs both need to obtain the update of PTM configuration via MCCH, the design of CFR for MCCH and MTCH needs to be carefully considered. 

The situation is quite similar to Rel-17 broadcast for capability limited UE. In Rel-17 if network wants to support capability limited UE's reception, it has to limit the scheduling bandwidth for all UEs, as all UEs are sharing the same CFR for both MCCH and MTCH in a per cell manner. 
A late fix is introduced in TEI18 to support capability limited UE's broadcast reception in Rel-18, as agreed in RAN2#121.

In Rel-18, RedCap UE should be also considered when designing the mechanism to enable multicast reception in RRC_INACTIVE.
For both RedCap UE and normal UE who are interested in and have joined in the same multicast session, the same PDSCH resources of MTCH are better to be used. Since PDSCH resources used for MTCH depends on the MTCH CFR, it means the same MTCH CFR is required for normal UEs and RedCap UEs.

For the same multicast session, normal UEs and RedCap UEs are suggested to monitor the same MTCH PDSCH resources.

The same MTCH PDSCH resource requires the same MTCH CFR for both RedCap UE and normal UE.

If we follow Rel-17 mechanism, e.g., for broadcast reception, the CFR for MTCH is set per cell. The whole system of CFR for multicast reception in RRC_INACTIVE, will be limited by the bandwidth of RedCap UEs (e.g., less than 20MHz)

A flexible solution for this question is to lift the restriction in Rel-17 and decouple the MTCH CFR from MCCH CFR, and to have per service level MTCH CFR. Therefore for session that may be only received by normal UEs, it can still fully utilize a larger bandwidth.

Configuring multicast MTCH CFR per session enables flexibility for configuring different types of reception UE, e.g., both RedCap UE and normal UE, while allowing other services fully utilizing larger bandwidth requirement.
Configure multicast MTCH CFR in a per session manner.
It is naturally to decouple MTCH for multicast from MCCH for multicast, e.g., CFR for MTCH and MCCH are configured separately.

For multicast reception in RRC_INACTIVE, CFR for MTCH and MCCH are configured separately.

Whether these two types of UE share one MCCH should be discussed. Two options for this question:

Option 1: normal UEs and RedCap UEs share one MCCH
Option 2: normal UEs and RedCap UEs are configured with different MCCH

Since MCCH is used to deliver configuration for multicast MTCH, it does not require wide bandwidth. It should be good enough that normal UEs and RedCap UEs share one MCCH.

Normal UEs and RedCap UEs share one multicast MCCH.
// the same content were submitted in the CP paper, we are not sure where to submit to, as this may be a common issues in CP and UP.
 Conclusion
We have the following recommendations on following aspects:

Multicast reception in RRC_INACTIVE will be based on the initial BWP received in SIB1.
Configure multicast MTCH CFR in a per session manner.
For multicast reception in RRC_INACTIVE, CFR for MTCH and MCCH are configured separately.

Normal UEs and RedCap UEs share one multicast MCCH.
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