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Introduction
In RAN1#106bis e-meeting, the following agreements were achieved for supporting basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs [1]:
	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;  [image: ] 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

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.



Additionally, the following agreements was achieved as a guidance from RAN plenary: [2]
	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



In this contribution, we provide our views on the remaining issues enabling basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs.
Discussion
In RAN1#106bis e-meeting, the cases of a configured/defined specific common frequency resource (CFR) for group-common PDCCH/PDSCH for UEs in IDLE/INACTIVE state was extensively discussed. [1] In RAN#93 meeting, the following agreement was achieved as a guidance for the further discussion in RAN1:
	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


Case D and case E can be illustrated with the following Figure 1. Generally speaking, case D allows to configure a CFR with smaller bandwidth than initial BWP and no additional BWP is required. On the other hand, case E needs to introduce a larger BWP in addition to the initial DL BWP. 


Figure1: Illustration for Case D and Case E
It is well-known that the SIB1-configured initial DL BWP can only be used for a UE in CONNECTED state. Before reception of RRCSetup/RRCResume/RRCReestablishment, UE can only be scheduled within the bandwidth occupied by CORESET#0. Considering the CORESET#0 is common to all UEs belong to the same cell, the traffic is already heavy, e.g. gNB needs to transmit system information, paging, RAR, etc. It may be sufficient in the case wherein capacity of MBS is not an issue if MBS UE and legacy UE needs to share the same frequency range equals to CORESET#0. On the other hand, the performance of MBS would be impacted as legacy broadcast channels definitely deserves higher priority. Case C would be a possible solution to resolve the capacity issues for MBS. However, gNB still needs to consider the multiplexing issues between MBS and legacy broadcast channels. Case D can provide more tools for network to handle MBS scheduling and consequently the system can benefit from flexibility harvested via case D. Furthermore, as case D only requires a CFR which fully contained by the initial DL BWP, gNB can use the CFR seamlessly when it enters RRC CONNECTED state. It is pretty aligned with the spirit of ‘the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception’. 

Proposal 1: 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.

Case E allows gNB to configure a MBS-specific BWP larger than the initial BWP. The definition of case E is excerpted as below which is agreed in RAN1#104 e-meeting:
	· [Case E] the case where a CFR is defined based on a configured BWP. 
· In particular, study the following:
· whether a configured BWP for MBS is needed or not.
· whether BWP switching is needed or not.
· In this study, the configured BWP has the following properties:
· The configured BWP is different than the initial BWP where the frequency resources of this initial BWP are configured smaller than the full carrier bandwidth. 
· The CFR has the frequency resources identical to the configured BWP.
· The configured BWP needs to fully contain the initial BWP in frequency domain and has the same SCS and CP as the initial BWP. 
· Note: The configured BWP is not larger than the carrier bandwidth


The major motivation of case E is to allocate more resources for MBS in order to obtain a larger capacity. Considering initial DL BWP is configured via SIB1 which can include up to 275 RBs, network already has tool to cater to the requirement on MBS capacity. Correspondingly, the already supported case C is good enough. One concern on case C is that the larger initial DL BWP increase the power consumption for legacy UE. We don’t think this argument is reasonable as nothing new is introduced for the legacy UE in terms of initial DL BWP. Power saving is never the factor needs to be taken into account when gNB configure initial DL BWP. For a legacy UE, it can be configured with a first active DL BWP other than initial DL BWP. The first active DL BWP can be much smaller than the initial DL BWP as it doesn’t need to receive MBS. There is no additional power saving. Furthermore, there is already sufficient mechanisms aiming at reducing power consumption, for both IDLE and CONNECTED state. Power saving is certainly out of the scope for Rel-17 MBS WI.
Except the motivation, there are serious technical issues for case E.  Currently, the frequency range of initial DL BWP configured by SIB1 would be applied to a UE when it enters RRC CONNECTED state. This behaviour is common to all kind of UE, i.e. Rel-15/Rel-16 UEs and Rel-17 MBS UEs. If a larger MBS-specific BWP is configured for MBS UE, additional BWP switching is required when it transfers to RRC CONNECTED state as it is larger than the initial DL BWP. It would also complicate the scheduling at gNB side as it has to maintain two ‘initial DL BWPs’ if the intention is to make legacy UE and MBS UE associate with separate initial DL BWP, i.e. SIB1-configured initial DL BWP and MBS-specific DL BWP. It should be noted it needs more standard efforts which impacts not only RAN1 but also RAN2.  With supporting case E, gNB has to configure a first active DL BWP with a larger bandwidth than that of initial DL BWP configured by SIB1 for all the UEs, including legacy Rel-15/Rel-16 UE and Rel-17 MBS UE in order to maintain the service continuity. The reason is network cannot differentiate legacy UE and MBS UE as there is no capability reporting if UE never access to network before. 
It should be noted that any mechanism defined for support broadcast/multicast for RRC IDLE/INACTIVE UEs should aim to keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception.  The spirit should be respected when we consider the configuration of frequency resources for MCCH/MTCH channel. For RRC CONNECTED state, it is already agreed that a CFR instead of a MBS-specific BWP is configured for MBS.  From this perspective, we don’t see the reasoning to additionally support case E.
	Agreement:
Confirm the working assumption with the following update:
Option 2B for CFR associated with UE active BWP other than initial DL BWP is supported at least for multicast of RRC-CONNECTED UEs.
· FFS: CFR associated with initial BWP
· FFS: CFR larger than initial BWP
Note: The deleted FFSs can be discussed in another AI.



Proposal 2: For a configured/defined CFR for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state, do not support case E.

For signalling of a configured/defined CFR for RRC_IDLE/RRC_INACTIVE UEs, it was heatedly discussed during previous meeting and three alternatives as below were identified:
· Alt 1: The SIB-1 configured initial BWP for legacy Rel-15/Rel-16 UEs in RRC_CONNECTED state is also applied as initial BWP for Rel-17 MBS capable UEs.
· Alt 2: Rel-17 MBS capable UEs are configured with a new MBS-specific initial BWP that is different to legacy Rel-15/Rel-16 initial BWP.
· Alt 3: Rel-17 MBS UEs use a configured BWP other than initial BWP.
First of all, we don’t see there is any difference between alt 2 and alt 3. A MBS-specific BWP in addition to the current initial DL BWP is not preferred as aforementioned. Alt 1can keep the commonality between Rel-15/Rel-16 UEs and Rel-17 UEs. It is the most straightforward way with least standard impacts. Considering we are at a very late stage, alt 1 should be adopted.

Proposal 3: The SIB-1 configured initial BWP for legacy Rel-15/Rel-16 UEs in RRC_CONNECTED state is applied as initial BWP for Rel-17 MBS capable UEs.

For MBS capable UEs in RRC IDLE/INACTIVE state, it needs to receive two logical channels carried by PDSCH, i.e. MCCH and MTCH. Whether same or separate CFR needs to be configured for MCCH and MTCH respectively is still open. From perspective of higher layer, MCCH carries the configuration information required by MBS, which is carried by MTCH. It is transmitted in a periodic manner in order to make sure UE can receive or update the configuration as soon as possible. The transmission of MTCH is also quite similar to the current broadcast information, e.g. SIB1and OSI, transmitted for RRC CONNECTED UEs. For a RRC CONNECTED UE, gNB can either transmit the SIB1 and OSI on the initial DL BWP (if another BWP is not configured for SIB1 and OSI) or transmit the SIB1 and OSI on additional DL BWP (if another BWP is configured for SIB1 and OSI on the PCell/PSCell). On the same BWP, gNB can schedule UE-specific PDSCH carrying DTCH for the same UE. The exactly same mechanism can be reused for MCCH and MTCH CFR configuration. Secondly, if non-overlapping CFRs are configured for MCCH and MTCH respectively, it would decrease the spectrum efficiency as MTCH cannot be transmitted on the MCCH-BWP although the MCCH is transmitted in a periodic and sporadic manner.  Last but not least, the ultimate target is to guarantee the MTCH carrying MBS can be successfully transmitted. A proper and unified CFR configuration for both MTCH and MCCH is sufficient.

Proposal 4: For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs can use the same bandwidth configuration for the CFR of GC-PDCCH/PDSCH carrying MCCH and the CFR of GC-PDCCH/PDSCH carrying MTCH.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN1#106 e-meeting, it was agreed that only one CFR can be configured for group-common PDCCH/PDSCH carrying MCCH for broadcast reception with UEs in RRC_IDLE/INACTIVE state. Based on this agreement and the above proposal 4, single CFR for group-common PDCCH/PDSCH carrying MTCH for broadcast reception is sufficient. Furthermore, it was already agreed that the number of CFRs for multicast is no more than one per dedicated unicast BWP in Rel-17 for RRC_CONNECTED UEs. The commonality between RRC_CONNECTED and RRC_IDLE/INACTICE should be pursued. 

Proposal 5: Only one CFR can be configured for group-common PDCCH/PDSCH carrying MTCH for broadcast reception with UEs in RRC_IDLE/INACTIVE state.

Regarding to the CORESET configuration for the PDCCH scheduling MCCH and MTCH, we don’t see the motivation to configure different CORESETs. The configuration of CORESET should satisfy the requirement from MCCH and MTCH scheduling. From UE perspective, it needs to successfully receive MCCH and MTCH. In the other word, the CORESET configured for MCCH is sufficient for MTCH as well, vice versa.  Furthermore, the same CFR can be used for MCCH and MTCH.  Accordingly, we don’t think there is a necessity to configure separate CORESETs for MCCH and MTCH.

Proposal 6: For RRC_IDLE/RRC_INACTIVE UEs, the same CORESET is used for MCCH and MTCH in the same CFR.

In RAN1#106bis e-meeting, a working assumption on adopting alt 2 for the notification of MCCH configuration changes, i.e. use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification. 
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]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


Alt 2 has been extensively discussed and supported by majority of companies. The merit of alt 2 has been comprehensively understood. We propose to confirm the working assumption and send an LS to RAN2 per chairman’s guidance.

Proposal 7: Confirm the following working assumption and send an LS to RAN2 accordingly.
	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



HARQ feedback is not an essential enhancement for RRC_IDLE/RRC_INACTIVE UEs especially considering reliability can be further enhanced via slot-level repetition.  Simplicity should be pursuit for supporting the basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs.

Proposal 8: For broadcast reception with UEs in RRC_IDLE/INACTIVE states, do not support HARQ feedback for GC- PDSCH carrying MCCH/MTCH.

For RRC_CONENCTED UE, it is already agreed to support SPS group-common PDSCH for MBS.[3] It is well-known that SPS transmission has the following advantage:
· It is friendly to the traffic types with periodic manner.
· It can significantly reduce the PDCCH transmission, which is beneficial for power saving and spectrum efficiency.
Considering the commonality in terms of traffic type, it is well-known that continuity of traffic between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state should be pursuit. The use case perceived for RRC_CONNECTED UEs should also be typical for RRC_IDLE/RRC_INACTIVE UEs. 

Proposal 9: For broadcast reception with UEs in RRC_IDLE/INACTIVE states, support SPS GC-PDSCH carrying MTCH.

In RAN1#106bis e-meeting, the MTCH scheduling window is defined by the following agreement:
	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.


The same principle should also be applied to MCCH.
Proposal 10: The association between the PDCCH monitoring occasions and SSB within the MCCH scheduling window is same as that of MTCH scheduling window.

One open issue is how to define the association between the scheduling window and G-RNTI, considering more than one G-RNTI can be configured for a MBS UE. From UE complexity point of view, there is no additional burden for a UE tries to decode a DCI with different RNTI assumptions. On the other hand, gNB can configure multiple search spaces in a single monitoring occasion if different services may collide in time domain. Hence we have the following proposal:

Proposal 11: A MTCH scheduling window is associated with all G-RNTIs configured by gNB.
[bookmark: _GoBack]
The content of a DCI format scheduling a GC-PDSCH carrying MCCH/MTCH was discussed in last meeting. As discussed in previous text, we think the DCI format 1_0 with CRC scrambled by SI-RNTI should be reused as a starting point. The basic functions for scheduling a GC-PDSCH can be achieved by the following information fields:
· Frequency domain resource assignment
· Time domain resource assignment
· VRB-to-PRB mapping
· Modulation and coding scheme
· Redundancy version
Regarding VRB-to-PRB mapping information field, we think it’s better to keep it in the DCI considering there are sufficient room for such 1 bit information. It can provide more flexibility for scheduling especially considering multiplexing between MBS PDSCH and SIB PDSCH is necessary in some cases. Furthermore, notification of MCCH configuration changes should be included in the DCI scheduling GC-PDSCH. All the other fields should be reserved.

Proposal 12: DCI format 1_0 with CRC scrambled by G-RNTI is used to schedule a GC-PDSCH carrying MCCH/MTCH for broadcast reception with UEs in RRC_IDLE/INACTIVE state, including the following information fields:
· FDRA field
· TDRA field
· VRB-to-PRB mapping
· Modulation and coding scheme 
· Redundancy version
· MCCH configuration change notification
· Reserved bits

In order to respect the DCI budget 3+1, the DCI format used for scheduling GC-PDSCH carrying MCCH/MTCH for broadcast reception should be aligned with the size of DCI format 1_0 transmitted in CSS. Accordingly, the FDRA should be determined by the bandwidth of CORESET#0 if configured. Otherwise, the FDRA should be determined by the bandwidth of initial DL BWP if CORESET#0 is not configured. The detail analyses can be found in our companion contribution.[5]
Proposal 13: The FDRA should be determined by CORESET#0 or initial DL BWP if CORESET#0 is not configured.

Conclusion 
In this contribution, we discuss the remaining issues related to basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs. Based on the analyses provided in section 2, we have the following proposals:
Proposal 1: 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.
Proposal 2: For a configured/defined CFR for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state, do not support case E.
Proposal 3: The SIB-1 configured initial BWP for legacy Rel-15/Rel-16 UEs in RRC_CONNECTED state is applied as initial BWP for Rel-17 MBS capable UEs.
Proposal 4: For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs can use the same bandwidth configuration for the CFR of GC-PDCCH/PDSCH carrying MCCH and the CFR of GC-PDCCH/PDSCH carrying MTCH.
Proposal 5: Only one CFR can be configured for group-common PDCCH/PDSCH carrying MTCH for broadcast reception with UEs in RRC_IDLE/INACTIVE state.
Proposal 6: For RRC_IDLE/RRC_INACTIVE UEs, the same CORESET is used for MCCH and MTCH in the same CFR.
Proposal 7: Confirm the following working assumption and send an LS to RAN2 accordingly.
	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 8: For broadcast reception with UEs in RRC_IDLE/INACTIVE states, do not support HARQ feedback for GC- PDSCH carrying MCCH/MTCH.
Proposal 9: For broadcast reception with UEs in RRC_IDLE/INACTIVE states, support SPS GC-PDSCH carrying MTCH.
Proposal 10: The association between the PDCCH monitoring occasions and SSB within the MCCH scheduling window is same as that of MTCH scheduling window.
Proposal 11: A MTCH scheduling window is associated with all G-RNTIs configured by gNB.
Proposal 12: DCI format 1_0 with CRC scrambled by G-RNTI is used to schedule a GC-PDSCH carrying MCCH/MTCH for broadcast reception with UEs in RRC_IDLE/INACTIVE state, including the following information fields:
· FDRA field
· TDRA field
· VRB-to-PRB mapping
· Modulation and coding scheme 
· Redundancy version
· MCCH configuration change notification
· Reserved bits
Proposal 13: The FDRA should be determined by CORESET#0 or initial DL BWP if CORESET#0 is not configured.
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