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Introduction
This contribution considers mechanisms to support RRC_IDLE and RRC_INACTIVE UEs for multicast data transmission.


Discussions
The followings were agreed and discussed in RAN1#106b-e. 
	Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, both searchSpace#0 and common search space other than searchSpace#0 can be configured for GC-PDCCH scheduling MTCH.

Agreement:
The PDCCH/PDSCH parameters for broadcast reception with GC-PDCCH/PDSCH, which are not configured, use as default the value of the PDCCH/PDSCH parameters for the configuration of the Rel-15/Rel-16 initial BWP for RRC_IDLE/RRC_INACTIVE UEs.

Agreement:
For initializing scrambling sequence generator for GC-PDCCH for MCCH/MTCH for broadcast,
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a CFR used for the GC-PDCCH for MCCH/MTCH;  otherwise.
· 
[bookmark: _Hlk85129373]Agreement:
For broadcast reception with UEs in RRC_IDLE/INACTIVE states, support slot-level repetition for MTCH.

Agreement: 
For initializing scrambling sequence generator for GC-PDSCH for MCCH/MTCH for broadcast, 
·  equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in a CFR used for GC-PDSCH for MCCH/MTCH and the RNTI equals the G-RNTI or MCCH-RNTI;  otherwise.
·  corresponds to the RNTI associated with the GC-PDSCH transmission.

Agreement: 
For initializing sequence generator for DMRS of GC-PDCCH for MCCH/MTCH for broadcast,
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a CFR used for the GC-PDCCH for MCCH/MTCH;  otherwise.

Agreement:
For initializing sequence generator for DMRS of GC-PDSCH for MCCH/MTCH for broadcast,
· equals the higher-layer parameters scramblingID0 if it is configured in the DMRS-DownlinkConfig IE in a CFR used for GC-PDSCH for MCCH/MTCH;  otherwise.

Working assumption:
Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes.
· Send an LS to RAN2 with the mechanism agreed in RAN1

Proposal:
For a configured/defined CFR for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state.
· Support Case D
· Working assumption: Support Case E
· Note: Case D and E are defined in previous agreements
Objection sustained by: Lenovo, CMCC, Xiaomi, Spreadtrum, Oppo

Proposal:
For a configured/defined CFR for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state.
· Support Case D
· FFS: Support Case E
· Note: Case D and E are defined in previous agreements
Objection sustained by: NSB, ZTE, vivo, LG, Qualcomm

[bookmark: _Hlk85582192]Agreement:
For RRC_IDLE/RRC_INACTIVE UEs for broadcast reception, MTCH scheduling is associated with a window defined by the MTCH monitoring periodicity and the starting of the periodicity
· FFS: the window is associated to one or multiple or all G-RNTI.
 
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs for broadcast reception, at least support that within the MTCH scheduling window, the association between the PDCCH monitoring occasions and SSB is defined as:
· the [x×N+K]th PDCCH monitoring occasion(s) for MTCH in the scheduling window corresponds to the Kth transmitted SSB, where x = 0, 1, ...X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in MTCH transmission window/N). 
· For the purpose of associating PDCCH monitoring occasion for MTCH and SSB, the UE assumes that, in the MTCH scheduling window, PDCCH for an MTCH scrambled by G-RNTI is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB.



Common frequency resource(s) 
For RRC_IDLE/INACTIVE UEs, extensive discussion have been done in the past RAN1 meetings. In RAN#93-e, additional discussion was further done and the following agreements were endorsed. 

	Agreement:
· The following aspects can be considered to be within the scope of the Rel-17 MBS WID and can be further discussed in the WGs with the aim of minimizing specification impacts:
· Configurable scrambling sequence initialization for PDCCH/PDSCH and DMRS sequence generator initialization for PDCCH/PDSCH for broadcast transmission (as supported for RRC_CONNECTED UE).
· Configuring TRS as QCL sources for broadcast transmission (as supported for RRC_CONNECTED UE).
· Note: For broadcast transmission, the presence of TRS would be optional from a network perspective. 
· Note: Any SFN operation is transparent to the UE

Agreement (Updated proposal from RAN1#106e):
For a configured/defined CFR for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state.
· Support Case-C
· Support at least one of Case D and Case E. 
· Down-selection to be made at RAN1#106b-e
· Note: Case C, D and E are defined in previous agreements



The difference of Case D and Case E can be seen as below.
	
	Case D
	Case E

	Features
	· CFR is defined within initial BWP configured by SIB1.
· A dedicated-MBS BWP is not defined.
	· A dedicated-MBS BWP is  defined.
· The configured BWP needs to fully contain the initial BWP in frequency domain and has the same SCS and CP as the initial BWP. 
· CFR is defined as the whole of the dedicated-MBS BWP.



Depending on which case is supported, the details should be further discussed. When Case D is supported, the separate BWP for MBS is not needed. Instead, the signaling for frequency resource configuration within the initial BWP is necessary. When only Case E is supported, the signaling for frequency resource configuration within the initial BWP is not needed since all the cases support CFR having the same size as the BWP, which is either the initial BWP or the configured BWP. Instead, in order to allow the simultaneous reception in the initial BWP and the configured BWP, the SCS and the CP length for the configured BWP should be the same as those for the initial BWP. 
	However, considering that RAN1#107-e is the last meeting for Rel-17, in order to complete this WI, supporting only Case D could be done because Case E needs many details related to BWP such as BWP switching and restrictions.

[bookmark: _Ref86873484]Proposal 1: Support Case D.


Search space set configuration for GC-PDCCH
A search space set for GC-PDCCH needs to be configured. For RRC_IDLE/RRC_INACTIVE UEs it can only be a CSS and, unlike RRC_CONNECTED UEs, there is no additional impact on scheduling or specifications as there are no USS sets. There have been proposals to define a “new” CSS type but with little discussion on what “new” means which is what matters. It is preferable to first discuss whether the CSS sets for GC-PDCCH for RRC_IDLE/RRC_INACTIVE UEs need to be different (a) than the CSS sets for GC-PDCCH for RRC_CONNECTED UEs, (b) between broadcast and multicast, and (c) the Type-3 PDCCH CSS sets.

The suggested motivation for a new CSS is to avoid the default collision among PDCCH candidates that always start from CCE index 0. Therefore, whether or not there is any modification, is not applicable to that configuration of CSS sets (can remain as for Type-3 CSS sets with UE-common/SIB1 RRC instead of UE-specific RRC) but to the search space set equation where an initialization may not always be . Such collision avoidance (also with PDCCH candidates for non-Type-3 CSS in case of CORESET#0) is necessary and should also apply for multicast for RRC_CONNECTED UEs (with respect to PDCCH monitoring, broadcast is only a particular realization of multicast and it has been agreed that the same GC-PDCCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs). The mechanism to avoid the collisions can be further discussed. 

[bookmark: _Ref78207870]Observation 1: Configuration of SS sets for GC-PDCCH can be as for Type-3 PDCCH CSS sets in Rel-16 (via UE-common, instead of UE-specific, RRC signaling).

[bookmark: _Ref78207879]Proposal 2. Support avoidance of permanent collisions for PDCCH candidates of search space sets for GC-PDCCH for broadcast and multicast. 


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: _Ref78207882][bookmark: _Ref83623793]Proposal 3. The Group-common PDSCH can be scrambled using [image: ].



UL feedback
In RAN1#104-e, RAN1 discussed with the following proposal without conclusion.
	Proposed Conclusion:
RRC_IDLE/RRC_INACTIVE UEs do not support UL feedback to improve reliability of Broadcast/Multicast services in Rel-17.



For many UEs transmitting in uplink, the gNB utilizes timing advance mechanism to make timing synchronization among those UE’s uplink signals. If not synchronized, those uplink signals become interference to each other. For RRC_connected UEs, the gNB keeps sending TA adjustment command by using MAC CE to make synchronization. However, RRC_IDLE/INACTIVE UEs do not have a tool to make uplink timing synchronization. If they just assume TA=0 to simplify, it results in severe interference to other UEs.

[bookmark: _Ref71218955]Proposal 3. RRC_IDLE/RRC_INACTIVE UEs do not support UL feedback.



MCCH change notification indication
In order to indicate MCCH change notification, the following alternatives were discussed in RAN1#105-e with the corresponding agreement and Alt 2 was chosen as Working assumption in RAN1#106b-e. 

	Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, study the following alternatives for MCCH change notification indication due to session start:
· Alt 1: Define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification;
· Alt 2: Use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification;
· 
Working assumption:
Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes.
· Send an LS to RAN2 with the mechanism agreed in RAN1




[bookmark: _Ref78207887][bookmark: _Ref86873493]Proposal 4. Confirm the Working assumption for MCCH change notification.



Conclusions 
This contribution considered aspects for supporting MBS for RRC IDLE/INACTIVE UEs and proposes the following.
Observation 1: Configuration of SS sets for GC-PDCCH can be as for Type-3 PDCCH CSS sets in Rel-16 (via UE-common, instead of UE-specific, RRC signaling).
Proposal 1: Support Case D.
Proposal 2. Support avoidance of permanent collisions for PDCCH candidates of search space sets for GC-PDCCH for broadcast and multicast.
Proposal 3. RRC_IDLE/RRC_INACTIVE UEs do not support UL feedback.
Proposal 4. Confirm the Working assumption for MCCH change notification.
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