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Introduction
[bookmark: _GoBack]A work item was approved for Rel-17 [1] for supporting multicast transmission in NR. There would be many applications of multicast data transmission including mission critical, V2X applications, multicast delivery, IPTV, software delivery over wireless, group communications, and IoT applications. This contribution considers basic mechanisms to support RRC_idle and RRC_inactive UEs for multicast data transmission. 
Discussion
The following was agreed in RAN1#103-e.
	Agreements: For RRC_IDLE/RRC_INACTIVE UEs, support group-common PDCCH with CRC scrambled by a common RNTI to schedule a group-common PDSCH, where the scrambling of the group-common PDSCH is based on the same common RNTI.
· FFS details

Agreements:
· For RRC_IDLE/RRC_INACTIVE UEs, beam sweeping is supported for group-common PDCCH/PDSCH.
· FFS: Details for support of beam sweeping for group-common PDCCH/PDSCH.

Agreements: For RRC_IDLE/RRC_INACTIVE UEs, define/configure common frequency resource(s) for group-common PDCCH/PDSCH.
· the UE may assume the initial BWP as the default common frequency resource for group-common PDCCH/PDSCH, if a specific common frequency resource is not configured.
· FFS: the relation of the common frequency resource(s) (if configured) and initial BWP.
· FFS: whether to configure one/more common frequency resources
· FFS: configuration and definition details of the common frequency resource
 
Agreements: From physical layer perspective, for broadcast reception, the same group-common PDCCH and the corresponding scheduled group-common PDSCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs.
· FFS details.
 
Agreements: For RRC_IDLE/RRC_INACTIVE UEs, CSS is supported for group-common PDCCH.
· FFS: reuse current CSS type, define a new CSS type, etc.
· FFS other details.
 
Agreements: For RRC_IDLE/RRC_INACTIVE UEs, a CORESET can be configured within the common frequency resource for group-common PDCCH/PDSCH. CORESET0 is used by default if the common frequency resource for group-common PDCCH/PDSCH is the initial BWP and the CORESET is not configured.
· FFS: configuration details of the CORESET for group-common PDCCH/PDSCH



Group-common PDCCH and group-common RNTI
Similar to unicast PDCCH, the group-common PDCCH can be scrambled using the following c_init values:
[image: ]
where, for MBS transmission, [image: ] equals the higher-layer parameter pdcch-DMRS-ScramblingID_MBS if configured,  otherwise, and where [image: ] is given by the group-common RNTI (e.g., G-RNTI) for the group-common PDCCH if the higher-layer parameter pdcch-DMRS-ScramblingID_MBS is configured, and [image: ] otherwise.

The group-common PDSCH can be scrambled using the following c_init values:
[image: ]

where, for MBS transmission, equals the higher-layer parameter dataScramblingIdentityPDSCH_MBS if configured and the RNTI equals the group-common RNTI (e.g., G-RNTI).

[bookmark: _Ref61617965]Proposal 1. Introduce RRC configuration for pdcch-DMRS-ScramblingID_MBS and dataScramblingIdentityPDSCH_MBS for scrambling a group-common PDCCH and group-common PDSCH for MBS.


Common frequency resource(s) and BWP configuration
As decided in RAN1#103-e, common frequency resource would be configured for MBS. If not configured, in order to support multicast, the initial BWP can be utilized. However, for the purpose of reducing the required bandwidth to be monitored for UEs, the initial BWP may not have large number of PRBs. This may limit the max data rate and scheduling capability of multicast services. Therefore, another resource with larger number of PRBs than initial BWP can be considered for supporting multicast transmission. Also, it was decided to support that a same PDSCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs. In order not to have some restriction on the number of the PRBs for MBS, having a separate MBS BWP for RRC_IDLE/RRC_INACTIVE UEs could be beneficial. 
	
In Figure 2, one example of separate BWP configured for multicast is shown. To allow enough resources for multicast, larger bandwidth is allocated for multicast BWP. To avoid BWP switching between multicast BWP and initial BWP, it is better to have CORESET#0 included in multicast BWP.  Also, frequency resources for PDCCH transmission, i.e., CORESET, to schedule multicast PDSCH, need to be configured within the multicast BWP for UEs. To properly decode the PDSCH, the related parameters such as which MCS table is used, and how many layers are used, and so on should also be configured (separate PDSCH_Config for MBS PDSCH).

[image: ]
[bookmark: _Ref47652056]Figure 2. Illustration of initial BWP and multicast BWP in frequency domain

[bookmark: _Ref47652611]Proposal 2. A separate BWP is configured for MBS. 

Conclusions
This contribution considered aspects for supporting multicast transmission for RRC IDLE/INACTIVE UEs and proposes the following.
Proposal 1. Introduce RRC configuration for pdcch-DMRS-ScramblingID_MBS and dataScramblingIdentityPDSCH_MBS for scrambling a group-common PDCCH and group-common PDSCH for MBS.
Proposal 2. A separate BWP is configured for MBS.
References:
[bookmark: _Ref462779233][bookmark: _Ref521501348][1] RP‑201038, “Revised Work Item on NR Multicast and Broadcast Services,” June 2020.
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