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1. Introduction
In the Rel-17 WID of the NR multicast and broadcast services, the following objectives of basic functions for broadcast/multicast for UEs in RRC_IDLE/RRC_INACTIVE states were made in RAN#88-e meeting [1]. 
	-	Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:
· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].


Based on the guidance of the objective, some agreements were reached for broadcast reception for RRC_IDLE and INACTIVE UEs and the detailed agreements can be found in [2]. However, there are still have some remaining issues needed to be discussed. In this contribution, we will further discuss the remaining issues of basic functions for UE supporting MBS in RRC_IDLE/ RRC_INACTIVE states.
2. [bookmark: _Ref53170110]Discussion
2.1 [bookmark: OLE_LINK1] MCCH and MTCH consideration for MBS
In the RAN2#113bis-e meeting, RAN2 defined two types of logical channels used at least for broadcast session delivery using deliver mode 2 (DM2) [3]: 
· [bookmark: OLE_LINK2]MTCH: A point-to-multipoint downlink channel for transmitting traffic data from the network to the UE. 
· MCCH: A point-to-multipoint downlink channel used for transmitting MBS control information from the network to the UE, for one or several MTCH(s).
· In RAN2, some companies think it should be allowed to configure multiple MCCH(s) for different services, but other companies disagree with the need for multiple MCCH and RAN2 has not made a decision on this issue yet.
DM2 is used for broadcast session delivery and is applicable to UEs in all RRC states. The UE is provided with MBS configuration using common RRC signalling in a two-step based approach, i.e. SIB will be used to provide the transmission configuration of MCCH. Based on the MCCH configuration received via SIB, UE reads MCCH, which carries transmission configuration of MTCH(s), e.g. G-RNTI. The MTCH configuration acquired from MCCH is applied by the UE for MTCH reception regardless of UE’s RRC state (for RRC_CONNECTED state, the possibility to receive MTCH can be further subject to UE’s configuration and capabilities).
Regarding the CFR configuration for MCCH and MTCH reception, the following agreement was achieved in RAN1#107-e meeting. 
	Agreement: For broadcast reception with RRC_IDLE/RRC_INACTIVE UEs:
· The CFR frequency resources used for MCCH and MTCH are configured by SIBx;
· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MCCH is configured by SIBx
· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MTCH is configured by MCCH. If the PDCCH-config/PDSCH-config for MTCH is not configured, the PDCCH-config/PDSCH-config for GC-PDCCH/PDSCH carrying MCCH configured by SIBx is reused for GC-PDCCH/PDSCH carrying MTCH.



However, some companies proposed that different CFR frequency range should be configured for MCCH and MTCH due to different requirements for these two logical channels and the following proposal was discussed in last meeting:
	Proposal 2.5-1v4 
· Only one CFR for MTCH can be configured via MCCH. 
· For the frequency resources of the CFR for MTCH, down select one of the following alternatives:
· Alt1: the frequency resources of the CFR for MTCH are same as that of the CFR for MCCH.
· Alt2: the frequency resources of the CFR for MTCH can be configured same or larger than that of the CFR for MCCH



From our understanding, if Alt 2 is supported, it means the two CFR frequency resources are configured and UE needs to monitor the two CFRs simultaneously, which will make the UE processing more complexity, e.g, one critical issue is that whether there are “CFR switching” issue and cause the services interruption, which needs RAN4’s study and discussion. Instead, the Alt 1 with the same frequency resource is the basic mechanism for MCCH and MTCH as used by LTE SC-PTM. Therefore, the same frequency resources of the CFR are preferred for MCCH and MTCH reception, and which are configured by SIBx as agreed. 
[bookmark: _Ref78715794]Proposal 1: For broadcast reception, the frequency resources of the CFR for MTCH are same as that of the CFR for MCCH.
Note that in case of PTM transmission, all of the UEs participating the reception of the PTM transmission should monitor the same common bandwidth. It is easy to handle this common bandwidth for UEs in RRC Idle state. But it puts a lot of restriction for allocation of BWP for UEs in RRC Connected state. The reason is that for a particular multicast/broadcast session, there may be UEs in both RRC Connected and RRC Idle state, e.g., DM2 is defined that supporting broadcast reception in all RRC states. In order to ensure all of the UEs to participate the PTM transmission, all of the UEs in RRC Connected state needs to be configured the same common frequency resource used for PTM transmission for a particular MBS service, even though different UEs may be configured with a different active BWP. In addition, if the UE in connected mode is scheduled on a dedicated BWP that does not overlap with the initial BWP where the PTM transmission (over the common frequency resource) is configured, the UE may be not able to receive the PTM transmission. We expect this issue can be resolved by network implementation. 
[bookmark: _Ref61343385]Proposal 2: For broadcast reception, network implementation guarantee unified CFR for UEs in both RRC_CONNECTED mode and IDLE/INACTIVE mode.

2.2  The number of CFR for broadcast MCCH and MTCH
Regarding the number of CFR for broadcast, supporting one CFR for group-common PDCCH/PDSCH was agreed in RAN1#104-e meeting.
	Agreement: For RRC_IDLE/RRC_INACTIVE UEs, one common frequency resource for group-common PDCCH/PDSCH can be defined/configured.
· FFS: whether to define/configure more than one common frequency resources


Whether to configure more than one common frequency resources was not decided in previous meeting. In RAN1#106-e meeting, only one CFR configured for MCCH was agreed as following.
	Agreement: Only one CFR can be configured for group-common PDCCH/PDSCH carrying MCCH for broadcast reception with UEs in RRC_IDLE/INACTIVE state.


However, there are still remaining issue about whether to define/configure more than one common frequency resources. As we discussed CFR configuration in RRC_CONNECTED state, it is no clear motivation to define/configure more than one CFR for UE supporting MBS. In addition, it was agreed that the number of CFRs for multicast is no more than one per dedicated unicast BWP in Rel-17 as copied following. 
	Agreement:
The number of CFRs for multicast is no more than one per dedicated unicast BWP in Rel-17.


Thus, we suggest the similar mechanism can be reused for broadcast reception for RRC_IDLE/INACTIVE UEs, and the detailed RRC signalling of CFR structure can be up to RAN2.
[bookmark: _Ref71574723]Proposal 3: The number of CFR for broadcast is no more than one in Rel-17 MBS.

2.3  The number of G-RNTI number for broadcast
Regarding the G-RNTI number for MBS, we have agreed that supporting multiple G-RNTIs for multicast can be supported based on UE capability. However, the G-RNTI number for broadcast is not clear for now and needs more discussion. 
It has introduced multiple RNTIs for MBS feature (e.g., multiple multicast G-RNTIs/G-CS-RNTIs, broadcast MCCH-RNTI), however, a total number RNTI supported by UE is limited, which has potential hardware impact from UE’s perspective. Considering the broadcast UE in RRC IDLE/INACTIVE state cannot report the UE capability and RAN2 has agreed that one-to-many mapping between G-RNTI and MBS sessions is supported, we suggest only one G-RNTI is supported for broadcast.
[bookmark: _Ref95685399]Proposal 4: Only one broadcast G-RNTI is supported in Rel-17 MBS.

3. Conclusion 
In this contribution, we discuss the basic function on broadcast reception for RRC_IDLE/RRC_INACTIVE UEs, and the following proposals are suggested:
Proposal 1: For broadcast reception, the frequency resources of the CFR for MTCH are same as that of the CFR for MCCH.
Proposal 2: For broadcast reception, network implementation guarantee unified CFR for UEs in both RRC_CONNECTED mode and IDLE/INACTIVE mode.
Proposal 3: The number of CFR for broadcast is no more than one in Rel-17 MBS.
Proposal 4: Only one broadcast G-RNTI is supported in Rel-17 MBS.
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