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1. Introduction
During TSG RAN #86, 3GPP approved a Release-17 Work Item (WI) to introduce support for Multicast and Broadcast Services in NR (NR MBS) [1]. The NR MBS WI includes the following objective:
	· 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].
Note: the possibility of receiving Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, without the need for those UEs to get the configuration of the PTM bearer carrying the Broadcast/Multicast service while in RRC CONNECTED state beforehand, is subject to verification of service subscription and authorization assumptions during the WI.



During RAN1#103-e the following agreements were made for Agenda Item (AI) 8.12.3 on Basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs:
	
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



In this document the Feature Lead (FL) provides a summary of the technical documents (tdocs) submitted to RAN1#104-e to the AI 8.12.3 on Basic functions for broadcast/multicast for RRC_IDLE/ RRC_INACTIVE UEs. 
Based on tdocs inputs, Section 2 presents a set of key issues and for each issue a set of initial proposals. Section 3 summarises the key issues & proposal for this meeting, and proposes High Priority and Medium Priority Issues for discussion at RAN1#104-e. This High/Medium prioritisation can be discussed by email and/or at the online GTW meetings scheduled for NR MBS.
The reader can use the “Navigation Pane” utility of Word to quickly find the identified Issues and set of Proposals for this meeting.

2. Issues
The order of issues presented in this section do not imply a specific prioritisation nor do imply that some issues are more important than others. 
Issue 1: MBS Common Frequency Resource: relation to the Initial BWP
This issue has been discussed/mentioned in 17 inputs. This issue is related to the following RAN1#103-e agreement, the highlighted bullet in particular, for UEs in RRC_IDLE/ RRC_INACTIVE states:
	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



In particular:
 [2, ZTE] proposes to define/configure a MBS BWP that is larger than initial BWP, contains the initial BWP and that has same (sub-carrier spacing) SCS and (cyclic prefix) CP.
In [4, Huawei, HiSilicon] to avoid BWP switching proposes that the common frequency resource (if configured) for providing MBS service should contain the initial BWP.
In [5, CATT, CBN] propose for RRC_IDLE/RRC_INACTIVE UEs, the Common frequency resource for group-common PDCCH/PDSCH can be defined/configured to contain or be confined within the initial BWP based on different MBS services requirements.
In [6, vivo] proposes to support two cases for Rel-17 for MBS transmission common frequency resource: case 1 where the MBS common frequency resource is included within the initial BWP; and case 2 where the initial BWP is included within the MBS transmission common frequency resource. Both cases are would avoid BWP switching.
 In [7, Nokia, NSB] to avoid BWP switching proposes that if common frequency resource (CFR) is configured, it is proposed to support either the CFR can be confined within the initial BWP or the CFR can be configured to contain the entire initial BWP.
In [8, MediaTek] to avoid BWP switching proposes that the specific common frequency resource for PTM transmission is configured within the bandwidth of Initial BWP.
[9, Intel] proposes that RRC_IDLE/INACTIVE UEs can be configured with a common MBS frequency resource (outside of or wider than the initial BWP) and MBS CORESET within the common frequency resource by SIB where it can monitor the group common PDCCH within a CSS.
[10, Lenovo/Moto] propose that if a specific common frequency resource is configured for RRC_IDLE/RRC_INACTIVE UEs, it should be confined within the initial DL BWP and share same numerology.
[11, Sony] proposes that additional BWP associated with MBS resources should overlap with the initial BWP operating with the same numerology.
[12, LGE] proposes that the MBS specific BWP can be configured with a wider bandwidth than that of the initial DL BWP and that it can be configured with a different numerology than that of the initial DL BWP.
[13, CMCC] proposes for RRC_IDLE/RRC_INACTIVE UEs, one common frequency resource for group-common PDCCH/PDSCH which contains the initial BWP and has the same SCS with the initial BWP can be configured.
[14, Samsung] proposes that a separate BWP is configured for MBS including the initial BWP to avoid BWP switching.
[15, Apple] discusses that it is possible to define a CFR that is larger than the initial BWP and CFR should include the initial BWP.
[16, Convida] proposes that  a MBS specific BWP with a wider frequency range (than that of the initial BWP) should be configured to support MBS for UEs in RRC_IDLE/RRC_INACTIVE states where the initial BWP is confined within the configured MBS specific BWP to reduce the BWP switching.
[17, Qualcomm] proposes that for broadcast MCCH/MTCH, MBS common resource for GC-PDCCH/PDSCH is configured as Broadcast BWP where i) one or more Broadcast BWPs can be configured for MCCH/MTCH(s) and ii) broadcast BWP can be configured to be larger than initial BWP. 
[18, Chengdu TD] propose the frequency range [F1, F2] with the initial DL BWP contained can be set to provide the MBS for II-UEs (idle/inactive state UEs). The frequency range [F1, F2] can be divided into several II-UE BWPs to lower the power consumption of II-UEs with each II-UE BWP containing the initial DL BWP.
[19, Ericsson] proposes that the initial BWP should be contained within the Common Frequency Resource, for the use case when UEs continue to receive a multicast after having been moved from RRC Connected to RRC Inactive/Idle.
From the above proposals/discussions the following aspects are identified:
Frequency overlap of MBS common frequency resource and Initial BWP:
15 inputs support/discuss that the MBS common frequency resource fully overlaps with the initial BWP. The main motivation presented by companies to define a larger common frequency resource containing the initial BWP and/or within the initial BWP is to avoid BWP switching.
2 inputs support/discuss that the MBS common frequency resource can be configured outside of the frequency resources of the initial BWP (i.e. non-overlapping). 
Size of MBS common frequency compared with the Initial BWP:
14 inputs support/discuss that the bandwidth (number of RBs) of MBS common frequency resource can be larger than the bandwidth of the initial BWP. The main motivation presented by companies is to have sufficient capacity to transmit MBS services.
6 inputs support/discuss that the initial BWP contains the MBS common frequency resource.
Numerology of MBS common frequency compared with the Initial BWP:
4 inputs explicitly support that the MBS common frequency resource has the same numerology as the initial BWP.
1 input discusses that the MBS common frequency resource can be configured with a different numerology than the initial BWP in the context of multi-cell deployments.

Based on the above the FL makes the following proposal:
Initial FL proposals for Issue 1
Proposal 1:  For RRC_IDLE/RRC_INACTIVE UEs, the defined/configured common frequency resource for group-common PDCCH/PDSCH contains the initial BWP and has the same SCS and CP as the initial BWP.

Proposal 2:  For RRC_IDLE/RRC_INACTIVE UEs, the initial BWP contains the defined/configured common frequency resource for group-common PDCCH/PDSCH.

Issue 2: Number of MBS Common Frequency Resources
This issue has been discussed/mentioned in 11 inputs. This issue is related to the following RAN1#103-e agreement, the highlighted bullet in particular, for UEs in RRC_IDLE/ RRC_INACTIVE states:
	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



In particular:
 [2, ZTE] discusses that there is no strong motivation to define/configure various MBS common frequency resources. On the other hand, various MBS common frequency resources can have an impact on RF retuning amongst common frequency resources and DCI sizes. Hence, they propose that Rel-17 MBS focuses on configuring one MBS BWP instead of more than one MBS BWP.
[4, Huawei, HiSilicon] proposes that if the resources of initial BWP are limited for providing MBS service, one common frequency resource should be configured.
[5, CATT, CBN] while recognises that defining/configuring various MBS common frequency resources may provide more flexibility to deploy different broadcast services it also increases the complexity of the UE and the motivation is not clear. Hence, they propose to define/configure one common frequency resource for group-common PDCCH/PDSCH for RRC_IDLE/RRC_INACTIVE UEs.
[7, Nokia, NSB] presents the configuration of different broadcast services and focuses on the cases of i) frequent low bit rate broadcast services with a common frequency resource within the initial BWP and ii) infrequency high bit rate broadcast services with a common frequency resource larger than the initial BWP. They propose that if more than one CFRs are configured, either the CFR can be fully confined within the initial BWP and other configured CFR, or the CFR can be configured to contain the entire initial BWP and other CFR.
[9, Intel] also questions the motivation to configure multiple MBS common frequency resources and therefore propose that only one common frequency resource may be configured for MBS reception for RRC_IDLE/ INACTIVE mode UEs.
[10, Lenovo/Moto] discusses that if multiple MBS common frequency resources are defined/configured, these should be within the initial BWP and therefore is more straightforward to configure a larger common frequency resource. Therefore, they propose that only one common frequency resource is configured within the initial DL BWP for RRC_IDLE/RRC_INACTIVE UEs.
[12, LGE] propose that from idle/inactive UE perspective, UE activates only one MBS DL BWP associated to the initial DL BWP of UE’s serving cell for REL-17.
[13, CMCC] discuss that if multiple common frequency resources are defined/configured the potential switching would need to be studied. Hence, they propose for RRC_IDLE/RRC_INACTIVE UEs, one common frequency resource for group-common PDCCH/PDSCH which contains the initial BWP and has the same SCS with the initial BWP can be configured.
[15, Apple] discuss that only one MBS common frequency resource is enough since it could be shared by multiple MBS services.
[17, Qualcomm] proposes that for broadcast MCCH/MTCH, MBS common resource for GC-PDCCH/PDSCH is configured as Broadcast BWP where one or more Broadcast BWPs can be configured for MCCH/MTCH(s).
[18, Chengdu TD] propose the frequency range [F1, F2] with the initial DL BWP contained can be set to provide the MBS for II-UEs (idle/inactive state UEs). The frequency range [F1, F2] can be divided into several II-UE BWPs to lower the power consumption of II-UEs with each II-UE BWP containing the initial DL BWP.
[19, Ericsson] proposes that if the configuration of a common frequency resource is supported, limit the solution to one common frequency resource per UE.
As per Issue 1, various companies have discussed MBS frequency resources but they may have not explicitly mentioned the number of MBS common frequency resources to be defined/configured.
From the above, 9 inputs propose that only one MBS common frequency resource is defined/configured for Rel-17, while 3 inputs discuss configuration options when more than one MBS common frequency resource is defined/configured.
Based on the above the FL makes the following proposal:
Initial FL proposals for Issue 2
Proposal 3:  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
· FFS: if more than one common frequency resource are configured, either the common frequency resource can be fully confined within the initial BWP and other configured common frequency resources, or the common frequency resource can be configured to contain the entire initial BWP and other common frequency resources.

Issue 3: Configuration/Definition of MBS Common Frequency Resources
This issue has been discussed/mentioned in 7 inputs. This issue is related to the following RAN1#103-e agreement, the highlighted bullet in particular, for UEs in RRC_IDLE/ RRC_INACTIVE states:
	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



In particular:
 [2, ZTE] starts highlighting the agreement for RRC_CONNECTED UEs in RAN1#103e where two options for configuring common frequency resource are being considered: Option 2A where the common frequency resource is defined as an MBS specific BWP, which is associated with the dedicated unicast BWP and using the same numerology (SCS and CP); and Option 2B where the common frequency resource is defined as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP. Although this discussion addresses the relationship with the unicast dedicated BWP, these two options can also be considered for UEs in RRC_IDLE/ RRC_INACTIVE states. [2] discusses that with Option 2B it would not be possible to define a BWP that is larger than CORESET0. Hence, it is discussed that an MBS specific BWP is more convenient since it would allow larger CFR than that of the CORESET0 while enabling higher commonality with CONNECTED UEs.
[5, CATT, CBN] discuses that to configure the common frequency resource can include the parameters start PRB and length PRB. It then discusses configuration options for the case when the MBS common frequency resource is contained within the Initial BWP or when it contains the Initial BWP. The tdoc has the following three proposals. First when the common frequency resource contains the initial BWP, the indication of the starting PRB can be based on the starting point of the carrier. Second when the initial BWP contains the common frequency resource, the indication of the starting PRB can be based on the starting point of the initial BWP or the starting point of the carrier. Third, the current SLIV indication mechanism can be reused for common frequency resource of starting PRB and length of PRBs.
[6, vivo] discuss that the configuration and definition details of the common frequency resource should adopt similar configuration and definition as that of RRC_CONNECTED UEs.
[7, Nokia, NSB] discusses two options for the configuration/definition of the MBS common frequency resource. 
First, in the case when the MBS common frequency resource contains the Initial BWP, they propose to configure the common frequency resource as a new additional BWP for RRC_IDLE/INACTIVE UEs for MBS services reception. The also propose that in this case, the configuration of this new MBS BWP with wider bandwidth, a new parameter, i.e. DownlinkBWP_CFR, can be introduced and carried either in a newly introduced MBS SIBx or an existing SIB in NR.
Secondly, in the case when the Initial BWP contains the MBS common frequency resource, they proposed the configuration as part of a CORESET (new or coreset0 as default) within the Initial BWP. This is similar to the Option 2B “MBS frequency region” as discussed for RRC_CONNECTED UEs (see above from ZTE input). For this case the following proposals are relevant: First the frequency range (start PRB and number of PRBs) of narrower CFR can be implicitly indicated with the same frequency range as the configured new narrower MBS CORESET in initial BWP. Second the indication of frequency range can be conducted either via the bit-map approach or the SLIV approach, and with indicated parameters relatively to the configured initial BWP in SIB1.
[10, Lenovo/Moto,] support the case where the common frequency resource is within the Initial BWP. Based on this they propose that the starting PRB index and the number of contiguous PRBs of the specific common frequency resource are configured within the initial DL BWP via RRC signalling. Relevant to this discussion they also have the following proposals. First the RB numbering for group-common PDSCH scheduling is with reference to the lowest RB of the initial DL BWP. Secondly, the number of bits for frequency domain resource assignment indicator in the group-common DCI is determined based on the bandwidth of the initial DL BWP.
[12, LGE,] propose to support a MBS specific BWP which can be configured by system information or MCCH. They discuss that a MBS specific BWP would be more flexible to configure different deployment scenarios.
[13, CMCC] propose to study two alternatives to configure the common frequency resource via SIB information: Alt 1. Configuring the start RB and the number of contiguous RBs similar to Rel-15/16 BWP configuration via dedicated RRC signalling; Alt 2. Configuring the offset of the lowest RB of common frequency resource to the lowest RB of initial BWP and the offset of the highest RB of common frequency resource to the highest RB of initial BWP.
From the above, 4 inputs propose/consider the definition of an MBS BPW mainly in the case when the frequency resource is larger than that of the Initial BWP, but also to provide more flexibility to deploy different scenarios. 3 inputs propose to configure an MBS frequency region within the Initial BWP. 2 inputs discuss the definition of parameters such as “start PRB”, “length PRB” and SLIV indication mechanisms. Finally, 1 company also stresses the importance to align that decisions should be aligned with the decisions taken for RRC_CONNECTED UEs.
Based on the above the FL makes the following proposal:
Initial FL proposals for Issue 3
Proposal 4:  For RRC_IDLE/RRC_INACTIVE UEs, for the case that the common frequency resource for group-common PDCCH/PDSCH is larger than the Initial BWP (if supported), define a MBS specific BWP.
· FFS: details on start PRB, length PRB and reuse of SILV indication mechanisms.

Proposal 5:  For RRC_IDLE/RRC_INACTIVE UEs, for the case that the Initial BWP contains the common frequency resource for group-common PDCCH/PDSCH (if supported), configure a MBS frequency resource within the Initial BWP.
· FFS: details on start PRB, length PRB and reuse of SILV indication mechanisms.

Issue 4: CORESET configuration for group-common PDCCH/PDSCH
This issue has been discussed/mentioned in 9 inputs. This issue is related to the following RAN1#103-e agreement for UEs in RRC_IDLE/ RRC_INACTIVE states:

	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



In particular:
[2, ZTE] propose that for RRC_IDLE/RRC_INACTIVE UEs: first, the CORESET configured within the common frequency resource for group-common PDCCH can be applied for MBS control information reception, broadcast, multicast and unicast. Secondly, the networks configures CORESET#0 or common CORESET configured by commonControlResourceSet for group-common PDCCH if MBS CORESET is not configured.
[4, Huawei, HiSilicon] discuss that when a common frequency resource for group-common PDCCH/PDSCH is not the initial BWP, a MBS-specific CORESET could be configured by high layer signalling.
[6, vivo] discuss that the CORESET can be configured within the common frequency resource (larger than Initial BWP) for group-common PDCCH/PDSCH.
[7, Nokia, NSB] first proposes if the common frequency resource for group-common PDCCH/PDSCH is the initial BWP, the additional common CORESET configured via commonControlResourceSet in SIB1 can also be used for monitoring of broadcast services. They also propose to introduce a new narrower CORESET in initial BWP, which can be configured via a new parameter in SIB1 and applied for MBS of narrower common frequency resource configuration.
Additionally, they propose that the CORESET configuration for wider common frequency resource can be carried via a new parameter, i.e. commonControlResourceSetMBS, under the configuration of wider common frequency resource, which is configured in a new MBS SIBx or an existing NR SIB. 
Finally the propose that for CORESET configuration of wider common frequency resource, either to configure a single CORESET for the whole wider CFR frequency range, or to configure more than one CORESETs within the wider common frequency resource frequency range, with one CORESET corresponding to the overlapped region with initial BWP, and other CORESETs for the non-overlapped region with initial BWP.
[9, Intel] proposes that RRC_IDLE/INACTIVE UEs can be configured with a common MBS frequency resource (outside of or wider than the initial BWP) and MBS CORESET within the common frequency resource by SIB where it can monitor the group common PDCCH within a CSS.
[16, Convida] propose that one or more CORESETs, potentially scheduling different MBS services, can be configured for group-common PDCCH within an MBS specific BWP for UEs in RRC_IDLE/RRC_INACTIVE states.
[17, Qualcomm] proposes (on top of having coreset0 as default option) that CORESET of GC-PDCCH for MCCH/MTCH can be configured per Broadcast BWP where: i) CORESET for MCCH can be configured by SIB and ii) CORESET for MTCH can be configured by MCCH.
[18, Chengdu TD] proposes that at least one CORESET and SS group needs to be configured for each II-UE BWP or each secondary II-UE BWP. They also propose the CORESET and search space groups for each II-UE BWP or each secondary II-UE BWP can be area specific.
[19, Ericsson] proposes that if multicast to UEs in RRC Inactive/Idle is supported, to reuse the same CORESET solution as for multicast in RRC Connected. Note: CORESET0 is normally not used for multicast (only as fallback).

From the above, 4 inputs discuss that a CORESET can be can be configured within the common frequency resource for group-common PDCCH/PDSCH, which reconfirms the agreement reached at RAN1#103e. While 1 input proposes that the same configured CORESET can be used to schedule MBS control information reception, broadcast, multicast and unicast, other 2 tdocs propose that multiple CORESETs can be configured in the common frequency resource to independently schedule e.g. different MBS services and/or channels for control and traffic. 2 inputs propose to also use the common CORESET configured by RRC signalling commonControlResourceSet for group-common PDCCH/PDSCH. Finally, 1 input proposes to define new RRC parameters to configure a CORESET in a common frequency resource larger than initial BWP and another input proposes to reuse the same solution as for multicast in CONNECTED state.

Based on the above the FL makes the following proposal:
Initial FL proposals for Issue 4
Proposal 6:  For RRC_IDLE/RRC_INACTIVE UEs, network can configure the common CORESET configured by RRC signalling commonControlResourceSet for group-common PDCCH/PDSCH if the common frequency resource is the initial BWP and a CORESET is not configured.

Proposal 7:  For RRC_IDLE/RRC_INACTIVE UEs, multiple CORESETs can be configured for the defined/configured common frequency resource for group-common PDCCH/PDSCH.
· the same configured CORESET can be used to schedule MBS control information reception, broadcast, multicast and unicast.
· multiple CORESETs can be configured to independently schedule different MBS services and/or channels for control and traffic. 
· FFS: definition of new RRC parameters to configure CORESET in a common frequency resource larger than Initial BWP (if supported).

Issue 5: Search Space (SS) for group-common PDCCH/PDSCH
This issue has been discussed/mentioned in 12 inputs. This issue is related to the following RAN1#103-e agreement for UEs in RRC_IDLE/ RRC_INACTIVE states:
	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.



In particular:
[2, ZTE] proposes that for RRC_IDLE/RRC_INACTIVE UEs, a new CSS type is defined for group-common PDCCH, where the same search space can be applied for MBS control information and different broadcast service depending on network configuration, and FFS detailed PDCCH dropping rule for the new CSS type.
[4, Huawei, HiSilicon] propose that if G-RNTI is used for determining the CCE indexes, a new CSS type is defined.
[6, vivo] propose that the MBS-specific searchingSpace can be configured.
[7, Nokia, NSB] propose that similar as legacy search space defined for OSI/RAR/Paging via SIB1 in initial BWP, a new search space can be also specified specifically for broadcast services if the common CORESET is configured via legacy commonControlResourceSet in SIB1.
[10, Lenovo/Moto] proposes a CSS is configured for RRC IDLE/RRC INACTIVE UEs by reusing existing CSS type.
[12, LGE] proposes that assuming that RAN2 introduces a new MBMS SIB, if UE is interested to receive a MBS TB, UE monitors PDCCH for Type0A-PDCCH CSS set to detect a DCI with SI-RNTI and receive MBMS SIB on PDSCH on the initial DL BWP of a serving cell.
[13, CMCC] propose that a new CSS type can be defined for broadcast group-common PDCCH. They also propose that the monitoring priority of new CSS type for broadcast group-common PDCCH is lower than legacy CSS.
[15, Apple] proposes to define a new common search space type for multicast.
[16, convida] proposes a new CSS type should be defined for monitoring the group-common PDCCH.
[17, Qualcomm] proposes a new type of CSS is defined as the SS of PDCCH for MCCH, configured by SIB.
[18, Chengdu TD] propose that the CORESET and search space groups for each II-UE BWP or each secondary II-UE BWP can be area specific.
[19, Ericsson] propose if multicast to UEs in RRC Inactive/Idle is supported, we propose to reuse the same search space type as for multicast in RRC Connected.

From the above, while 2 tdocs discuss reusing existing CSS, 8 tdocs support the definition of a new CSS. 1 tdoc also discuss to reuse the same SS as for multicast in CONNECTED state. The main motivation to define a new CSS is to have more flexibility on the priority of the potential new CSS with respect to existing CSS (currently used for system information) and USS.
Based on the above the FL makes the following proposal:
Initial FL proposals for Issue 5
Proposal 8:  For RRC_IDLE/RRC_INACTIVE UEs, a new CSS type is defined for group-common PDCCH.
· FFS: monitoring priority with respect to existing CSS and USS.

Issue 6: Beam Sweeping for group-common PDCCH/PDSCH
This issue has been discussed/mentioned in 12 inputs. This issue is related to the following RAN1#103-e agreement for UEs in RRC_IDLE/ RRC_INACTIVE states:
	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



In particular:
[2, ZTE] proposes that for RRC_IDLE/RRC_INACTIVE UEs, an MBS window is defined as a time interval for PDCCH transmission corresponding to an MBS service in different beams. (Note: Different MBS service can share the same MBS window.) They also propose that: i) if SS#0 is used for MBS PDCCH monitoring, the association between SSB index and MO index for SS#0 as defined in clause 13 in TS 38.213 is reused, and ii) if search space other than SS#0 is used for MBS PDCCH monitoring, discontinuous association and continuous association between SSB index for actually transmitted SSB and MO index can be considered for further down selection. They finally propose that for RRC_IDLE/RRC_INACTIVE UEs, when receiving MBS PDSCH, UE assumes that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
[4, Huawei, HiSilicon] propose that for group-common PDCCH/PDSCH for MBS, UE monitoring occasions are associated with a subset of the total SSB indexes, and a timing window should be defined in which UE monitoring occasions are mapped with SSB indexes. For further study is reusing the periodicity and offset of current search space or define new periodicity and offset for the timing window.
[5, CATT, CBN] proposes that in NR MBS system, both options of PDCCH MO configuration can be considered based on the gNB’s implement. Option 1: PDCCH MOs in one MBS-window length are allocated to different SSBs successively, same as the PDCCH MOs for SIBx. Option 2: PDCCH MOs in one MBS-window length are allocated to one SSB with consecutive MOs.
[6, vivo] propose that similar to paging PDCCH monitoring occasion, the MBS PDCCH monitoring occasion is associated with SSB for beam sweeping. They also propose that the UE is only required to monitor the MBS PDCCH monitoring occasion associated with at least one SSB.
[7, Nokia, NSB] proposes for beam sweeping operation, it is proposed the full beam sweeping for broadcast services for RRC_IDLE/INACTIVE UEs. They also propose for further enhancement on beam sweeping, it is proposed to consider only for the RRC_CONNECTED UEs, and it should not be the focus for idle/inactive UEs.
[11, Sony] propose that prior to entering RRC-IDLE mode, the UE with RRC-CONNECTED mode shall report preference of NR_MBS content and beam(s) in which the group-common PDCCH/PDSCH can be provided. They also propose to configure different MCS and cording scheme for IDLE UEs receiving different quality of beams. The final proposal in this topic is to configure multiple beam sweeping resources for same NR_MBS session(s) delivery and group common PDCCH.
[12, LGE] proposes that for group-common PDCCH to schedule MBS transmission, different SSB indexes can be related to different occurrences of a CORESET within monitoring periodicity (i.e. monitoringSlotPeriodicityAndOffset), i.e. Each repetition of a CORESET is related to one or more SSB indexes.
[13, CMCC] proposes that the association between transmitted SSB indexes and group-common PDCCH monitoring occasions similar with SIBx can be defined to support beam sweeping in RRC_IDLE/RRC_INACTIVE states.
[16, Convida] proposes association between the MBS monitoring occasions and the beams need to be defined.
[17, Qualcomm] proposes that UE may assume that GC-PDCCH/PDSCH is QCL’d with SSB or TRS if configured in SIB for broadcast reception.
[18, Chengdu TD] propose that for all the Non-SPS RBs of the PTM bearer, the following items need to be supported (in particular for beam sweeping): each time the PTM bearer is scheduled, each TB on the PTM bearers is repeatedly transmitted N1 (N1>=1) times in each beam coverage area of the B beam coverage areas. The b-th beam coverage area is covered by the b-th beam of the B beams which are used to transmit SS/PBCH block.
[19, Ericsson] proposes that when beam sweeping is used for unicast and/or multicast to RRC Connected UEs, the same beams may also carry multicast and/or broadcast, addressing Inactive/Idle UEs.

From the above, 6 tdocs discuss/propose that UE Monitoring Occasions (MO) are associated with a subset of the SSB indexes. 2 tdocs discuss/consider definition details of timing window such as periodicity and offset and 4 tdocs discuss/consider association rules between SSB indexes and UE MOs. While 2 tdocs explicitly discuss QCL’ed UE assumptions with SSB, 1 tdoc also proposes that UE can assume QCL with TRS that can enable transparent SFN reception. 2 tdocs discuss the (re)use of beam configurations in RRC_ CONNECTED in RRC_IDLE/RRC_INACTIVE UEs states. Finally, one tdoc proposes that for broadcast services, full beam sweeping is supported.

Based on the above the FL makes the following proposal:
Initial FL proposals for Issue 6
Proposal 9:  For RRC_IDLE/RRC_INACTIVE UEs, the UE may assume that group-common PDCCH/PDSCH is QCL’d with SSB if configured.
· UE monitoring occasions are associated with a subset of the total SSB indexes in a timing window.
· FFS: definition details of timing window such as periodicity and offset 
· FFS: association rules between SSB indexes and UE monitoring occasions.
· for broadcast reception, full beam sweeping is supported.
· FFS: (re)use of RRC_CONNECTED beam configuration for RRC_IDLE/RRC_INACTIVE UEs states.
· FFS: group-common PDCCH/PDSCH is QCL’d with TRS if configured.

Issue 7: HARQ feedback for RRC_IDLE/RRC_INACTIVE UE states
This issue has been discussed/mentioned in 3 inputs and addresses the potential support of HARQ feedback mechanisms for RRC_IDLE/RRC_INACTIVE UE states.
In particular:
[3, OPPO] proposes for RRC idle and inactive state UEs to provide HARQ feedback in order to meet reliability requirement of MBS application/service, where only NACK feedback is needed since the number of RRC idle and inactive state UEs may not be accurately known by the network.
[6, vivo] motivated by the significant standardisation effort, they propose that uplink feedback for MBS reception is not supported for the IDLE/INACTIVE UE.
[9, Intel] proposes that RRC_INACTIVE/IDLE UEs can support HARQ feedback with NACK-only transmission on a common PUCCH resource configured by 4-bit RMSI indication and selected using the PRI in DCI and the starting CCE index of the PDCCH reception.
From the above, while 2 tdocs propose the support of HARQ feedback mechanisms for UEs in RRC_IDLE/RRC_INACTIVE states, one tdoc explicitly proposes not to support uplink feedback due to the potential significant standardisation efforts.
Based on the above the FL makes the following proposal:
Initial FL proposals for Issue 7
Proposal 10:  For RRC_IDLE/RRC_INACTIVE UEs, study the potential support of HARQ feedback.

Issue 8: PDSCH repetition
This issue has been discussed/mentioned in 3 inputs. This issue is related to the following RAN1#102-e agreement for UEs in RRC_CONNECTED states:
	Agreements: For RRC_CONNECTED UEs, at least support slot-level repetition for group-common PDSCH.
· FFS: whether enhancement is needed



In particular:
[2, ZTE] proposes that for RRC_IDLE/RRC_INACTIVE UEs, consecutive slot-level PDSCH repetition with repetition number configured by higher layer (e.g., via SIB) is supported for MBS.
[9, Intel] proposes that slot level repetition can be supported for RRC_IDLE UEs with the repetition configured as part of the TDRA table via SIB and indicated dynamically through DCI. 
[17, Qualcomm] proposes that for broadcast transmission, support slot-level repetition for group-common PDSCH. They also support indicating the semi-static and dynamic slot-level repetition number for GC-PDSCH and RV-based time-interleaving for GC-PDSCH repetitions.
From the above, the 3 inputs propose the support of slot-level PDSCH repetitions for RRC_IDLE/RRC_INACTIVE UEs. 
Based on the above the FL makes the following proposal:
Initial FL proposals for Issue 8
Proposal 11:  For RRC_IDLE/RRC_INACTIVE UEs, support slot-level repetition for group-common PDSCH.
· semi-static and dynamic slot-level repetition number configured by higher layer signalling.
· FFS: support of consecutive slot-level and RV-based time-interleaving for group-common PDSCH.

Issue 9: PDSCH Semi Persistent Scheduling
This issue has been discussed/mentioned in 2 inputs. This issue is related to the following RAN1#103-e agreement for UEs in RRC_CONNECTED states:
	Agreements: Support SPS group-common PDSCH for MBS for RRC_CONNECTED UEs
· FFS: use group-common PDCCH or UE-specific PDCCH for SPS group-common PDSCH activation/deactivation
· FFS: whether to support more than one SPS group-common PDSCH configuration per UE
· FFS: whether and how uplink feedback could be configured
· FFS: retransmission of SPS group-common PDSCH



In particular:
[2, ZTE] proposes to support SPS group-common PDSCH for MBS for RRC_IDLE/RRC_INACTIVE UEs. This is motivated by for broadcast services, i) most of the broadcast service is periodic service and ii)  the PDSCH scheduling for broadcast is more conservative in order to accommodate all UEs.
[18, Chengdu TD] proposes that G-RNTI for Non-SPS RBs and SPS G-RNTI for SPS RBs are configured for an MBS.
Based on the above the FL makes the following proposal:
Initial FL proposals for Issue 9
Proposal 12:  Support SPS group-common PDSCH for MBS for RRC_IDLE/RRC_INACTIVE UEs.
· FFS: whether to support more than one SPS group-common PDSCH configuration per UE

Issue 10: MBS Common Frequency Resource: relation with Unicast BWP
This issue has been discussed/mentioned in 5 inputs. This issue is related to the following RAN1#103-e agreement for UEs in RRC_IDLE/ RRC_INACTIVE states:
	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.



In particular:
[5, CATT, CBN] observes that when the UE-specific BWP of RRC_CONNECTED UE contains the common frequency resource, UE can receive the MBS services without any BWPs switching. They also observe that when the UE-specific BWP of RRC_CONNECTED UE does not contain the common frequency resource, UE should apply the BWPs switching mechanism before receiving the MBS services. Therefore, they propose when gNB configures the UE-specific BWP does not contain the common frequency resource, the BWPs switching mechanism can be considered and the BWPs switching mechanism in R15/16 can be the baseline.
[8, MediaTek] discusses that 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. They expect this issue can be resolved by network implementation. Therefore they propose that network implementation guarantees the allocation of common frequency resource for UEs in both connected mode and Idle/inactive mode to receive the PTM transmission.
[9, Intel] propose that different group-common PDCCH may be used to schedule the same group-common PDSCH for connected and idle/inactive mode UEs respectively. This is motivated to increase the flexibility of CONNECTED UEs.
[13, CMCC] has two proposals. 
First they propose that 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 when UE-specific active BWP of RRC_CONNECTED UE contains the common frequency resource of RRC_IDLE/INACTIVE UEs. 
Secondly, they propose that for broadcast reception, the group-common PDCCH and the corresponding scheduled group-common PDSCH are transmitted in UE-specific active BWP which are different from the group-common PDCCH/PDSCH received by RRC_IDLE/RRC_INACTIVE UEs when UE-specific active BWP of RRC_CONNECTED UE does not totally contain the common frequency resource of RRC_IDLE/INACTIVE UEs.
[19, Ericsson] observes that if the Initial BWP is contained within the unicast BWP and the Common Frequency Resource, then a UE that is moved from RRC Connected to RRC Inactive/Idle may continue to use the same BWP to receive the multicast in RRC Inactive/Idle and to monitor the Initial BWP in a seamless way, without involving any BWP switching. They propose that the initial BWP should be contained within the Common Frequency Resource, for the use case when UEs continue to receive a multicast after having been moved from RRC Connected to RRC Inactive/Idle.

Based on the above the FL makes the following proposal:
Initial FL proposals for Issue 10
Proposal 13: 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 when UE-specific active BWP of RRC_CONNECTED UE contains the common frequency resource of RRC_IDLE/INACTIVE UEs.

Issue 11: Multicast reception by UEs in IDLE/INACTIVE states
This issue has been discussed/mentioned in 2 inputs. This issue is related to the following RAN2#112-e agreement:
	1. For Rel-17, R2 specifies two modes: 
	1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
	2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).
	R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 
	R2 assumes that delivery mode 2 is used for broadcast sessions. 
	The applicability of delivery mode 2 to multicast sessions is FFS.
1. No data: When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS
1. It is up to SA2 to decide whether the multicast session activation/deactivation mechanism is supported or not, and RAN2 will discuss if there is any RAN2 impacts based on SA2 inputs.
1. It is up to SA2 to decide on the support of local MBS service, and RAN2 will discuss the RAN2 impacts based on SA2 inputs.
1. In general, Information of MBS services/groups subscribed by the UE (e.g. TMGI) and QOS requirements of a MBS service should be provided to RAN. Detail information e.g. for PTM PTP switch if any is FFS. 




In particular:
[17, Qualcomm] proposes that Multicast reception with high reliable QoS requirement is not supported for UEs in RRC_IDLE/RRC_INACTIVE states.
[19, Ericsson] has various proposals in this topic. First, they propose RAN1 to study reception of the same multicast transmission by UEs in all RRC states for the case when UEs have first been configured in RRC Connected. They also propose that multicast in RRC Inactive/Idle, to reuse the same solution as for RRC Connected with respect to group-common (G-RNTI) PDCCH and PDSCH.

Although, as indicated in [19] and as per the RAN2#112-e agreements the support of multicast in idle/inactive UE states is not yet decided at RAN2, it may be possible to reach some agreements at RAN1 level that may help potential progress at next RAN1 meetings.
Based on the above the FL makes the following proposal:
Initial FL proposals for Issue 11
Proposal 14: For RRC_IDLE/RRC_INACTIVE UEs, Multicast reception with high QoS requirement (reliability, latency) is not supported for UEs in RRC_IDLE/RRC_INACTIVE states.
· FFS: multicast reception with low QoS requirement (reliability, latency) for For RRC_IDLE/RRC_INACTIVE UEs, subject to final RAN2 confirmation.

Other Issues
In this subsection, we list other identified issues from the technical contributions submitted to AI 8.12.3. Most of the issues in this subsection either provide a more detailed technical discussion than the issues identified above, have been discussed by less than 2 companies, or the decisions may need first RAN2 to reach certain agreements. 
The FL suggestions is that these issues are discussed either once the previous key issues have been discussed, which provide a more general discussion on this topic, or are discussed at the next RAN1 meetings. The order of the next other issues does not imply any prioritisation between them. 
Other Issue 1: Discontinuous Reception (DRX) and Wakeup Signals (WUS)
This issue has been proposed in [3, 5].
Other Issue 2: MBS service configuration on an inter-frequency non-service cell
This issue has been proposed in [12].
Other Issue 3: Definition of MCCH/MTCH channels to support broadcast reception
This issue has been proposed/discussed in [12, 17, 18, 19].
Other Issue 4: PDSCH TDRA table configuration
This issue has been proposed in [2].
Other Issue 5: PDSCH transmission parameters configuration (MCS, MIMO layers, etc.)
This issue has been proposed in [17].
Other Issue 6: Scrambling sequence initialisation for GC-PDCCH/PDSCH
This issue has been proposed in [14].
Other Issue 7: DCI formats
This issue has been proposed in [9].

3. Summary
In this section, first we summarise the key issues identified for potential discussion at RAN1#104-e based on the technical documents submitted to the agenda item 8.12.3. 
Secondly, we propose a high/medium order prioritisation of the issues for discussion at this meeting for AI 8.12.3. The prioritisation by the moderator is motivated by either the number of companies that have discuss the particular issue and/or whether the issue deals with high level aspects.
Summary of identified Issues for RAN1#104-e
Issue 1: MBS Common Frequency Resource: relation to the Initial BWP
Proposal 1:  For RRC_IDLE/RRC_INACTIVE UEs, the defined/configured common frequency resource for group-common PDCCH/PDSCH contains the initial BWP and has the same SCS and CP as the initial BWP.

Proposal 2:  For RRC_IDLE/RRC_INACTIVE UEs, the initial BWP contains the defined/configured common frequency resource for group-common PDCCH/PDSCH.

Issue 2: Number of MBS Common Frequency Resources
Proposal 3:  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
· FFS: if more than one common frequency resource are configured, either the common frequency resource can be fully confined within the initial BWP and other configured common frequency resources, or the common frequency resource can be configured to contain the entire initial BWP and other common frequency resources.

Issue 3: Configuration/Definition of MBS Common Frequency Resources
Proposal 4:  For RRC_IDLE/RRC_INACTIVE UEs, for the case that the common frequency resource for group-common PDCCH/PDSCH is larger than the Initial BWP (if supported), define a MBS specific BWP.
· FFS: details on start PRB, length PRB and reuse of SILV indication mechanisms.

Proposal 5:  For RRC_IDLE/RRC_INACTIVE UEs, for the case that the Initial BWP contains the common frequency resource for group-common PDCCH/PDSCH (if supported), configure a MBS frequency resource within the Initial BWP.
· FFS: details on start PRB, length PRB and reuse of SILV indication mechanisms.

Issue 4: CORESET configuration for group-common PDCCH/PDSCH
Proposal 6:  For RRC_IDLE/RRC_INACTIVE UEs, network can configure the common CORESET configured by RRC signalling commonControlResourceSet for group-common PDCCH/PDSCH if the common frequency resource is the initial BWP and a CORESET is not configured.

Proposal 7:  For RRC_IDLE/RRC_INACTIVE UEs, multiple CORESETs can be configured for the defined/configured common frequency resource for group-common PDCCH/PDSCH.
· the same configured CORESET can be used to schedule MBS control information reception, broadcast, multicast and unicast.
· multiple CORESETs can be configured to independently schedule different MBS services and/or channels for control and traffic. 
· FFS: definition of new RRC parameters to configure CORESET in a common frequency resource larger than Initial BWP (if supported).
Issue 5: Search Space (SS) for group-common PDCCH/PDSCH
Proposal 8:  For RRC_IDLE/RRC_INACTIVE UEs, a new CSS type is defined for group-common PDCCH.
· FFS: monitoring priority with respect to existing CSS and USS.

Issue 6: Beam Sweeping for group-common PDCCH/PDSCH
Proposal 9:  For RRC_IDLE/RRC_INACTIVE UEs, the UE may assume that group-common PDCCH/PDSCH is QCL’d with SSB if configured.
· UE monitoring occasions are associated with a subset of the total SSB indexes in a timing window.
· FFS: definition details of timing window such as periodicity and offset 
· FFS: association rules between SSB indexes and UE monitoring occasions.
· for broadcast reception, full beam sweeping is supported.
· FFS: (re)use of RRC_CONNECTED beam configuration for RRC_IDLE/RRC_INACTIVE UEs states.
· FFS: group-common PDCCH/PDSCH is QCL’d with TRS if configured.
Issue 7: HARQ feedback for RRC_IDLE/RRC_INACTIVE UE states
Proposal 10:  For RRC_IDLE/RRC_INACTIVE UEs, study the potential support of HARQ feedback.
Issue 8: PDSCH repetition
Proposal 11:  For RRC_IDLE/RRC_INACTIVE UEs, support slot-level repetition for group-common PDSCH.
· semi-static and dynamic slot-level repetition number configured by higher layer signalling.
· FFS: support of consecutive slot-level and RV-based time-interleaving for group-common PDSCH.
Issue 9: PDSCH Semi Persistent Scheduling
Proposal 12:  Support SPS group-common PDSCH for MBS for RRC_IDLE/RRC_INACTIVE UEs.
· FFS: whether to support more than one SPS group-common PDSCH configuration per UE
Issue 10: MBS Common Frequency Resource: relation with Unicast BWP
Proposal 13: 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 when UE-specific active BWP of RRC_CONNECTED UE contains the common frequency resource of RRC_IDLE/INACTIVE UEs.
Issue 11: Multicast reception by UEs in IDLE/INACTIVE states
Proposal 14: For RRC_IDLE/RRC_INACTIVE UEs, Multicast reception with high QoS requirement (reliability, latency) is not supported for UEs in RRC_IDLE/RRC_INACTIVE states.
· FFS: multicast reception with low QoS requirement (reliability, latency) for For RRC_IDLE/RRC_INACTIVE UEs, subject to final RAN2 confirmation.

FL proposal for prioritisation of Issues for discussion at RAN1#104-e
The FL proposes the following Issues as High/Medium Priority for discussion at RAN1#104-e:
· High Priority: Issue 1, Issue 2, Issue 3, Issue 4, Issue 5, Issue 6 and Issue 7.
· Medium Priority Issue 8, Issue 9, Issue 10, Issue 11. 
This prioritisation proposal is for consideration and can be discussed by email and at the planned online GTW NR MB sessions at RAN1#104-e.
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