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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The contribution is focused on basic functions for broadcast/multicast for RRC-IDLE/RRC-INACTIVE UEs in Rel-17 NR MBS.
In RAN1#107bis-e meeting, the functionalities for RRC CONNECTED UEs were prioritized. Scheduling mechanism and frequency resource definition/configuration as well as reliability improvement were extensively discussed. For RRC_IDLE/RRC INACTIVE UEs the basic functions were discussed and the corresponding agreements were made only from a high level concept point of view.
	Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH PDSCH and MTCH PDSCH in PCell.

Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed multiple MTCH PDSCHs in PCell.

Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and SIB1 or Paging PDSCH in PCell.
· FFS: PBCH and other SIBs

Conclusion
Additional HARQ process(es) is(are) not introduced for Rel-17 MBS broadcast reception on serving cell.
· Note: The UE is not expected to support hardware for more HARQ processes for receiving broadcast in Rel-17 in addition to the maximum number of HARQ processes supported for receiving unicast in Rel-16, i.e. the HARQ process resources are shared between broadcast, unicast and multicast

Agreement
The dataScramblingIdentityPDSCH-Broadcast, and scramblingID0-Broadcast can be separately configured for MCCH-RNTI and for each MTCH G-RNTI. 

Agreement
For broadcast RRC_IDLE/INACTIVE UEs, rateMatchPatternToAddModList can be configured in PDSCH-Config-MCCH or PDSCH-Config-MTCH for GC-PDSCH rate matching. 
· Whether UE can receive the GC-PDSCH with rate matching based on the rateMatchPatternToAddModList is subject to UE capability.
· Rel-15/16 UE capability of the supported maximum number of RE mapping patterns per symbol and per slot are kept unchanged to support rate matching for unicast/multicast/broadcast. The RateMatchPattern configured for MBS broadcast is counted into the ones that are configured per serving-cell.  

Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and SIB PDSCH in PCell.


Agreement
New data indicator is not indicated in DCI format 4_0 for MCCH

Agreement
New data indicator is not indicated in DCI format 4_0 for MTCH

Agreement
HARQ process ID is not indicated in DCI format 4_0 for both MCCH and MTCH.

Agreement
· If the active DL BWP and the common MBS frequency resource for broadcast have same SCS and same CP length and the active DL BWP includes all RBs of the common MBS frequency resource configured for broadcast and if a UE is provided searchSpace for Type0B-PDCCH CSS set, the UE monitors PDCCH for Type0B-PDCCH CSS set on the DL BWP.
· Note: It is up to the editor how to capture the above.




Hence, in this contribution, more detailed views on RRC_IDLE/RRC_INACTIVE states are presented from our side.

Discussion

CFR configuration
In RAN1#106bis meeting, regarding CFR configuration for RRC connected mode UEs, RAN1 has agreed that no more than one CFR is configured per dedicated unicast BWP in Rel-17. Following this agreement, it is straightforward to extend it to RRC_IDLE/RRC_INACTIVE UEs. 
Since only one CFR is configured for RRC_IDLE/RRC_INACTIVE UEs, same CFR is used for receiving MCCH and MTCH.
	Agreement:
The number of CFRs for multicast is no more than one per dedicated unicast BWP in Rel-17.



On the other hand, if two separate CFRs are configured for MCCH and MTCH respectively, RRC_IDLE/INACTIVE UEs should monitor the two DCI formats simultaneously. Thus, UE processing is complicated. Therefore, only one CFR is configured for MCCH and MTCH reception configured by SIBx as agreed. 

Based on above discussion, we have below proposals:
[bookmark: _Hlk86931961]Proposal 1: For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, only one CFR is configured/defined for receiving MCCH and MTCH.
Proposal 2: For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, only same CFR for MCCH and MTCH is supported.

In Section 18 of TS 38.213, there are two paragraphs to describe the CFR configuration for broadcast as the following. 
“A UE can be configured by cfr-Config-MCCH-MTCH an MBS frequency resource for PDCCH and PDSCH receptions providing MCCH and MTCH [12, TS 38.331]; otherwise, the MBS frequency resource is same as for the CORESET with index 0 that is associated with the Type0-PDCCH CSS set for PDCCH and PDSCH receptions providing MCCH and MTCH.”
“A UE can be configured by cfr-Config-Broadcast, an MBS frequency resource within the initial DL BWP for PDCCH and PDSCH receptions [4, TS 38.211]. If cfr-Config- Broadcast does not include locationAndBandwidth-Broadcast, the MBS frequency resource is the initial DL BWP. A UE monitors PDCCH for scheduling PDSCH receptions for MCCH or MTCH as described in clause 10.1.”
From RAN1’s perspective, RAN1 has only agreed that the CFR size can be configured equal to CORESET 0 (Case A) or SIB-1 configured initial DL BWP (Case C) and if the CFR is not configured, UE can receive broadcast service in the frequency range of CORESET 0. The current two paragraphs haven’t explicitly mentioned the agreements of supporting Case A and Case C. We see the two paragraphs can be merged to avoid any duplication. 
So far the default broadcast CFR bandwidth has not be specified if locationAndBandwidth-Broadcast is not included in the CFR configuration. So we suggest removing it.
Based on above discussion, we have below TP and proposals:
Proposal 3. One TP for TS38.213 Section 18 is listed below:
<Unchanged text is omitted>
A UE can be configured by cfr-Config-MCCH-MTCH an MBS frequency resource same to the frequency resource of the CORESET with index 0 or the initial DL BWP for PDCCH and PDSCH receptions providing MCCH and MTCH [12, TS 38.331]; otherwise, the MBS frequency resource is same as for the CORESET with index 0 that is associated with the Type0-PDCCH CSS set for PDCCH and PDSCH receptions providing MCCH and MTCH. 
In clauses referring to a higher layer parameter value provided by PDCCH-ConfigCommon or PDSCH-ConfigCommon, when applicable a corresponding higher layer parameter value for MCCH/MTCH PDCCH receptions or PDSCH receptions, respectively, is provided as described in [12, TS 38.331].
A UE can be configured by cfr-Config-Broadcast, an MBS frequency resource within the initial DL BWP for PDCCH and PDSCH receptions [4, TS 38.211]. If cfr-Config- Broadcast does not include locationAndBandwidth-Broadcast, the MBS frequency resource is the initial DL BWP. A UE monitors PDCCH for scheduling PDSCH receptions for MCCH or MTCH as described in clause 10.1.
<Unchanged text is omitted>

Search space
Generally, for a PDSCH carrying multicast service, it is straightforward to use a group-common DCI to schedule a group-common PDSCH for RRC IDLE/RRC INACTIVE UEs, which can minimize the DCI signaling overhead and PDSCH transmission overhead because only a single DCI format and the single scheduled PDSCH are required for transmitting a TB of MBS. The problem of this option is it requires gNB to define a common CORESET and a common frequency region to each of the UEs in a same group. Naturally, CORESET 0 and initial DL BWP are common to those UEs so that it is straightforward for gNB to transmit the group-common DCI in CORESET 0 and schedule the group-common PDSCH within the initial DL BWP.
On the other hand, if the specific common frequency resource is configured within the initial DL BWP, a common CORESET other than CORESET 0 can be configured within the specific common frequency resource for RRC IDLE/RRC INACTIVE UEs to detect the group-common DCI. Correspondingly, an associated common search space is configured for the common CORESET, which can reuse current CSS type.
Proposal 4: New type-x CSS is configured for RRC IDLE/RRC INACTIVE UEs. 
Proposal 5: For RRC_IDLE/RRC_INACTIVE UEs, same CORESET is used for receiving MCCH and MTCH.


Conclusion
In this contribution, we focus on the basic functions of MBS transmission for RRC IDLE/RRC INACTIVE UEs and have below observations and proposals:
Proposal 1: For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, only one CFR is configured/defined for receiving MCCH and MTCH.
Proposal 2: For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, only same CFR for MCCH and MTCH is supported.
Proposal 3. One TP for TS38.213 Section 18 is listed below:
<Unchanged text is omitted>
A UE can be configured by cfr-Config-MCCH-MTCH an MBS frequency resource same to the frequency resource of the CORESET with index 0 or the initial DL BWP for PDCCH and PDSCH receptions providing MCCH and MTCH [12, TS 38.331]; otherwise, the MBS frequency resource is same as for the CORESET with index 0 that is associated with the Type0-PDCCH CSS set for PDCCH and PDSCH receptions providing MCCH and MTCH. 
In clauses referring to a higher layer parameter value provided by PDCCH-ConfigCommon or PDSCH-ConfigCommon, when applicable a corresponding higher layer parameter value for MCCH/MTCH PDCCH receptions or PDSCH receptions, respectively, is provided as described in [12, TS 38.331].
A UE can be configured by cfr-Config-Broadcast, an MBS frequency resource within the initial DL BWP for PDCCH and PDSCH receptions [4, TS 38.211]. If cfr-Config- Broadcast does not include locationAndBandwidth-Broadcast, the MBS frequency resource is the initial DL BWP. A UE monitors PDCCH for scheduling PDSCH receptions for MCCH or MTCH as described in clause 10.1.
<Unchanged text is omitted>
Proposal 4: New type-x CSS is configured for RRC IDLE/RRC INACTIVE UEs. 
Proposal 5: For RRC_IDLE/RRC_INACTIVE UEs, same CORESET is used for receiving MCCH and MTCH.

References
Chairman’s notes on RAN1#107bis-e meeting
[bookmark: _Ref473620807][bookmark: _Ref16191158]RP-201038, ‘New Work Item on NR support of Multicast and Broadcast Services’, Huawei
TS38.213 draft CR for MBS
R1-2202227, “Remaining issues on group scheduling for RRC-CONNECTED UEs”, Lenovo, Motorola Mobility
R1-2200707, FL summary #3 on basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs”, Moderator (Qualcomm)

