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1. Introduction
The work item “NR Multicast and Broadcast Services” [1] was agreed in RAN#88-e to provide MBS in a cell. Based on the agreement on NR MBS in the past RAN1 meetings, the open questions on the basic functions for RRC_IDLE/RRC_INACTIVE UEs are discussed and the related proposals are suggested in the contribution.
[bookmark: OLE_LINK1][bookmark: _Ref40865202]2 Open questions for RRC_IDLE/RRC_INACTIVE UEs
[bookmark: OLE_LINK45]In the section, the open questions are discussed one by one.
[image: ]
Figure 1: CFRs and sub-BWPs
Issue 1: The CFR for RRC_IDLE/RRC_INACTIVE UEs can be the initial DL BWP. Whether or not the CFR for RRC_IDLE/RRC_INACTIVE UEs can be configured larger than the initial DL BWP?
The bandwidth of the CFR for RRC_IDLE/RRC_INACTIVE UEs is determined by the MBS bandwidth requirement for RRC_IDLE/RRC_INACTIVE UEs. We can make the initial DL BWP large enough to meet the bandwidth requirement for the SI/paging transmission, the bandwidth requirement for the random access related DL transmission and the MBS bandwidth requirement. But such processing will lead to the unnecessary power consumption in UEs which don’t support MBS or are not interested in the current MBS sessions because these UEs have to work on the initial DL BWP with a very large bandwidth. To solve the problem by the initial DL BWP with a very large bandwidth, it’s better to configure a CFR larger than the initial DL BWP. Such CFR shall contain the initial DL BWP and have the same numerology as the initial DL BWP. The UEs not supporting MBS or not interested in the current MBS sessions can work on the initial DL BWP just as usual while the UEs interested in the current MBS sessions can work on the CFR to receive the interested MBS sessions.
Based on the above discussion, the following proposal is suggested.
Proposal 1: A CFR for RRC_IDLE/RRC_INACTIVE UEs can be larger than the initial DL BWP and has the same numerology as the initial DL BWP.
From the gNB side, one CFR is enough if the CFR can be configured larger than the initial DL BWP. But If the CFR is far larger than the initial DL BWP, it will lead to the unnecessary power consumption in a UE just receiving an MBS session scheduled within a narrow part of the CFR because the UE has to work on the entire CFR. 
In order to reduce the power consumption in UE under the above scenario, the CFR can be divided into several smaller CFRs. Each smaller CFR has the following features. 
(1) Contain the initial DL BWP and have the same numerology as the initial DL BWP
(2) Contain the CORESETs for the MCCH monitoring and MCCH
(3) An MBS session can be provided in a smaller CFR instead of the CFR.

As shown in Figure 1, the CFR with the frequency range [F1, F2] are divided into 5 smaller CFRs: CFR1~CFR5. MBS session 1, MBS session 2 and MBS session 3 are provided in CFR1, CFR2 and CFR 4 respectively.
The introduction of the smaller CFRs can reduce the power consumption in the UE just receiving an MBS session scheduled in a smaller CFR. As shown in Figure 1, the UE just receiving MBS session 1/2/3 can work on CFR1/CFR2/CFR4 instead of working on the CFR with the frequency range [F1, F2]. If a UE is receiving both MBS session 2 and MBS session 3, it can work on the combined CFR which is the union of CFR2 and CFR4.
Based on the above discussion, one of the following proposals is suggested.
[bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK53]Proposal 2a: More than one CFRs can be configured. At most one CFR is the initial DL BWP. Each other CFR is larger than the initial DL BWP.
Proposal 2b: Only one CFR for RRC_IDLE/RRC_INACTIVE UEs can be configured. But for an MBS session for RRC_IDLE/RRC_INACTIVE UEs, a smaller CFR or a set of consecutive common RBs for the reception of the MBS session can be indicated to UEs receiving the MBS session, where the smaller CFR or a set of consecutive RBs shall contain the initial DL BWP, have the same numerology as the initial DL BWP, and contain the CORESETs for the MCCH monitoring and MCCH.

Issue 2: How to configure a CFR for RRC_IDLE/RRC_INACTIVE UE?
A CFR for RRC_IDLE/RRC_INACTIVE UEs has the following three configuration scenarios.
Scenario 1: The unique CFR for RRC_IDLE/RRC_INACTIVE UEs is the initial DL BWP where the initial DL BWP consists of CORESET 0
Scenario 2: The unique CFR for RRC_IDLE/RRC_INACTIVE UEs is the initial DL BWP configured by initialDownlinkBWP
Scenario 3: A CFR for RRC_IDLE/RRC_INACTIVE UEs is configured by a new IE associated with the initial DL BWP where the new IE can indicate that the CFR is the initial DL BWP.
If no CFR is configured, the CFR is by default the initial DL BWP. If the initial DL BWP is not configured, the initial DL BWP consists of CORESET 0. Otherwise, the initial DL BWP is the BWP configured by initialDownlinkBWP. If a CFR is configured by a new IE associated with the initial DL BWP, which parameters shall be provided in the new IE is discussed in the last RAN1 meeting with the following agreement.
From RAN1 perspective, the CFR for broadcast reception of RRC_IDLE/INACTIVE UEs, includes at least the following configurations:
· One set of parameters configured for PDSCH for broadcast reception with GC-PDSCH
· One set of parameters configured for PDCCH for broadcast reception with GC-PDCCH
· FFS: whether some parameters configured for PDSCH/PDCCH are optional/needed for the supported cases of CFR.
· FFS: If necessary, depending on the cases supported, starting PRB and the number of PRBs 
· The reference for starting PRB is Point A. (Following the same approach to determine reference for starting PRB as that defined in AI8.12.1.)

In detail, a set of parameters for GC-PDCCH include the CORESETs/search spaces for MBS session monitoring. Based on the agreement in the last meeting that MCCH and MTCH can share a CORESET/search space, the following configurations need to be supported for the CORESET/search spaces for GC-PDDCH.
· If a CORESETs/search space not configured by initialDownlinkBWP is shared by MCCH and MBS sessions, it’ better to configure the CORESETs/search space on the MCCH specific SIB with the type of the CORESET/search space set as “Shared”.
· If a CORESETs/search space not configured by initialDownlinkBWP is only used by MCCH, configure the CORESETs/search space on the MCCH specific SIB with the type of the CORESET/search space set as “NOT Shared”.
· If a CORESETs/search space not configured by initialDownlinkBWP is only used by MBS sessions, configure it with the new IE on MCCH.
· If at least one CORESET/search space configured by initialDownlinkBWP is used by MCCH, a CORESET/search space ID list is provided on the MCCH specific SIB to indicate which CORESETs/search spaces by initialDownlinkBWP are used by MCCH. For each CORESET/search space in the CORESET/search space ID list, if it’s shared by MBS sessions, its type is set as “Shared’. Otherwise its type is set as “NOT Shared”.
· If at least one CORESET/search space configured by initialDownlinkBWP is used by MBS sessions but not used by MCCH, a CORESET/search space ID list is provided with the new IE on MCCH to indicate which CORESETs/search spaces by initialDownlinkBWP are used by MBS sessions.

Based on the above discussion, the following proposals are suggested.
Proposal 3: If no CFR for RRC_IDLE/RRC_INACTIVE UEs is configured, the CFR is by default the initial DL BWP.
Proposal 4: If a CFR for RRC_IDLE/RRC_INACTIVE UEs is configured by a new IE associated with the initial DL BWP, the CORESET/search spaces for GC-PDCCH carrying MCCH/MTCH can be configured as below, where the new IE can indicate the CFR is the initial DL BWP.
· If a CORESETs/search space not configured by initialDownlinkBWP is shared by MCCH and MBS sessions, configure the CORESETs/search space on the MCCH specific SIB with the type of the CORESET/search space set as “Shared”.
· If a CORESETs/search space not configured by initialDownlinkBWP is only used by MCCH, configure the CORESETs/search space on the MCCH specific SIB with the type of the CORESET/search space set as “NOT Shared”.
· If a CORESETs/search space not configured by initialDownlinkBWP is only used by MBS sessions, configure it with the new IE on MCCH.
· If at least one CORESET/search space configured by initialDownlinkBWP is used by MCCH, a CORESET/search space ID list is provided on the MCCH specific SIB to indicate which CORESETs/search spaces by initialDownlinkBWP are used by MCCH. For each CORESET/search space in the CORESET/search space ID list, if it’s shared by MBS sessions, its type is set as “Shared’. Otherwise its type is set as “NOT Shared”.
· If at least one CORESET/search space configured by initialDownlinkBWP is used by MBS sessions but not used by MCCH, a CORESET/search space ID list is provided with the new IE on MCCH to indicate which CORESETs/search spaces by initialDownlinkBWP are used by MBS sessions.

Issue 3: How to define the CFR for MCCH if the CFR for RRC_IDLE/RRC_INACTIVE UEs is larger than the initial DL BWP?
Based on the agreement in the past RAN1 meetings, only one CFR is used for MCCH. When the CFR for RRC_IDLE/RRC_INACTIVE UEs is the initial DL BWP consisting of CORESET 0, UE can use the initial DL BWP to receive the MCCH specific GC-PDCCH/GC-PDSCH, where the CFR for MCCH is the initial DL BWP.
If the CFR for RRC_IDLE/RRC_INACTIVE UEs is larger than the initial DL BWP, how to receive the MCCH specific GC-PDCCH/GC-PDSCH needs to be determined. For simplicity, it’s better to still use the initial DL BWP to receive the MCCH specific GC-PDCCH/GC-PDSCH, which means the CFR for MCCH is still the initial DL BWP. Such processing can reduce the power consumption in the UEs having no interest in the current MBS sessions. These UEs can work on the initial DL BWP for acquiring the newest MCCH instead of working on the CFR for RRC_IDLE/RRC_INACTIVE UEs.
When the initial DL BWP is used to receive the MCCH specific GC-PDCCH/GC-PDSCH, the CORESETs/search spaces shared by MCCH and MTCH can only be configured within the initial DL BWP. How to configure the CORESETs/search spaces only used by MTCH needs to be determined.
If a CFR for RRC_IDLE/RRC_INACTVIE UEs is larger than the initial DL BWP, the CORESETs/search spaces for the MTCH monitoring can be configured outside the initial DL BWP. Such configuration can make the initial DL BWP as small as possible to reduce the power consumption in the UEs not supporting MBS or not interested in the current M1BS sessions.
Based on the above discussion, the following proposals are suggested.
Proposal 5: The initial DL BWP is used to receive MCCH specific GC-PDCCH/GC-PDSCH.
Proposal 6: If a CFR for RRC_IDLE/RRC_INACITVE UEs is larger than the initial DL BWP, the CORESETs/search spaces for MTCH can be configured outside the initial DL BWP.

Issue 4: How to send the MCCH change notification? How to avoid missing the MCCH change notification?
The MCCH change notification can be sent with the following two options:
Option 1: MCCH change notification is sent with a new RNTI other than MCCH specific RNTI
Option 2: MCCH change notification is sent with MCCH specific RNTI
If option 1 is selected, the following benefits can be made:
(1) With a new RNTI, a specific DCI format can be used to send the MCCH change notification. Even if more than 2 bits are required from RAN2 for the MCCH change notification to be sent, the specific DCI format can satisfy such requirement.
(2) The repetition of the MCCH change notification can be made per beam per MCCH repetition period with no effect on the MCCH transmission.
The default of option 1 is that UE needs to capture the MCCH change notification firstly and then decodes the DCI format scrambled with MCCH specific RNTI if the MCCH change notification is captured.
If option 2 is selected, UE has no need to monitor a new RNTI. After decoding the DCI format scrambled with MCCH specific RNTI, UE can capture both the MCCH change notification and the scheduling information of an MBS session. But the DCI format needs to provide the idle bits for sending the MCCH change notification. Whether or not the DCI format can provide enough idle bits for sending the MCCH change notification is subjected to the final requirement for the idle bits from RAN2 for the MCCH change notification.
Based on the above discussion, the following proposals are suggested. 
[bookmark: OLE_LINK51][bookmark: OLE_LINK52]Proposal 7: Wait for the final requirement for the idle bits from RAN2 for the MCCH change notification.
Proposal 8: If a new RNTI is used for the MCCH change notification, support the slot-level repetition of the MCCH change notification per beam per the MCCH repetition period. The MCCH change notification is sent in the same CORESET/search space as MCCH.
[bookmark: OLE_LINK54][bookmark: OLE_LINK55]Proposal 9: If MCCH specific RNTI is used to send the MCCH change notification, determine the idle bits for sending the MCCH change notification on the DCI format scrambled with MCCH specific RNTI.

Issue 5: Whether or not to support the slot-level repetition for MCCH/MTCH?
The slot-level repetition for MCCH/MTCH can improve the detection performance of MCCH/MTCH, it’s better to support the feature. If the feature is supported, the repetition times can be configured with the following options.
Option 1: the repetition times is configured semi-persistently
Option 2: the repetition is enabled by RRC signalling. The repetition times is dynamically configured by DCI format or MAC CE.
If no HARQ-ACK feedback is supported for MCCH/MTCH, gNB can’t adjust the repetition times based on the HARQ-ACK feedback from the UEs receiving MCCH/MTCH. gNB can adjust the repetition times based on the available bandwidth for MCCH/MTCH. If the load for the NON-MBS services is low, gNB can make the repetition times for MCCH/MTCH larger. Otherwise gNB can make the repetition times for MCCH/MTCH smaller or cancel the repetition for MCCH/MTCH.
Based on the above discussion, option 1 is better while option 2 has no meaning due to the absence of the dynamical information in gNB for adjusting the repetition times for MCCH/MTCH with DCI format or MAC CE.
If option 1 is selected, the repetition times for MCCH can be configured on an MCCH specific SIB while the repetition times for MTCH is configured on MCCH as a part of the configuration information of the related MBS session. Therefore, the following proposals are suggested.
Proposal 10: Support the slot-level repetition for MCCH/MTCH. 
Proposal 11: The repetition times for MCCH is configured on an MCCH specific SIB.
Proposal 12: The repetition times for MTCH is configured on MCCH as a part of the configuration information of the related MBS session.


Issue 6 How to define the POs for beam sweeping for MCCH/MTCH if the search space other than search space 0 is used for MCCH/MTCH?
As we know, each PO in a SI window/paging period for the SI/paging transmission is associated with a SSB index. Such mapping means PDCCH scrambled with SI-RNTI/P-RNTI is transmitted in the PO associated with SSB index n using the same beam as the SSB with index n. In other word, the SSB with index n is transmitted using beam n and PDCCH scrambled with SI-RNTI/P-RNTI is transmitted in the PO associated with SSB index n using beam n. For a UE within the coverage area of beam n, it only needs to monitor the PO associated with SSB index n for receiving the SI/paging transmission. Therefore, such mapping will reduce the power consumption in UE for receiving the SI/paging transmission.
MCCH is transmitted in each transmission window. If the search space for MCCH is not search space 0, the mapping between POs and SSB indexes within a SI window/paging period for the SI/paging transmission can be reused for MCCH. 
In detail, the POs within each transmission window of MCCH are numbered in sequence with index 0 for the first PO. The PO with index k=(N*x+n) is associated with SSB index n, where n=0,…,N-1, N is the number of the beams used for the SSBs, x=0,…,INT[L/N]-1, and L is the number of the POs in each transmission window.
For a CFR for RRC_IDLE/RRC_INACTIVE UEs, if the search space for MTCH is not search space 0, the mapping between POs and SSB indexes within a SI window/paging period for the SI/paging transmission can be reused for MTCH. 
In detail, the POs in each monitoring period of the search space is numbered in sequence with index 0 for the first PO. The PO with index k=(N*x+n) is associated with SSB index n, where n=0,…,N-1, N is the number of the beams used for the SSBs, x=0,…,INT[L1/N]-1, and L1 is the number of the POs in each monitoring period.
The mapping for MTCH has the benefit of reducing the power consumption in UE. But the mapping limits the positions of the starting PO of GC-PDCCH/GC-PDSCH for an MBS session. If such mapping is disabled, the scheduling for GC-PDCCH/GC-PDSCH seems more flexible. 
Furthermore, if the search space is shared by unicast sessions, UE needs to monitor PDCCH scrambled with C-RNTI in each PO of the monitoring period. Due to the agreement that the DCI format scrambled with G-RNTI for an MBS session is aligned with the DCI format scrambled with C-RNTI for a UE in a CSS, UE can monitor both C-RNTI and G-RNTI in each PO with no extra decoding effort compared with only monitoring C-RNTI in each PO because PDCCH scrambled with G-RNTI and PDCCH scrambled with C-RNTI use a same set of CCEs, a same scrambling sequence and have the same DCI format size. In detail, in the search space PDCCH scrambled with G-RNTI and PDCCH scrambled with C-RNTI use [image: ] to generate the scrambling sequence with [image: ] and . Therefore these two PDCCHs have the same scrambling sequence.
In addition, PDCCH scrambled with G-RNTI and PDCCH scrambled with C-RNTI can use the following formula to generate a same DMRS sequence in the search space with [image: ].

Based on the above discussion, if the search space is shared by unicast sessions, it’s better to disable the mapping for MTCH to provide the flexible scheduling for MTCH. Due to the fact that GC-PDCCH is transmitted in the N consecutive POs with N different beams, UE within the coverage area of beam n can detect GC-PDCCH with beam n with a higher probability and GC-PDCCH with beam m with a lower probability. Therefore, UE’ monitoring both C-RNTI and G-RNTI in each PO will not lead to more power consumption in UE for decoding more than one GC-PDSCHs.
Based on the above discussion, the following proposals are suggested.
Proposal 13: For the search space other than search space 0, the mapping between POs and SSB indexes within each transmission window of MCCH is defined as:
· The POs within each transmission window of MCCH are numbered in sequence with index 0 for the first PO. 
· The PO with index k=(N*x+n) is associated with SSB index n, where n=0,…,N-1, N is the number of the beams used for the SSBs, x=0,…,INT[L/N]-1, and L is the number of the POs in each transmission window.

Proposal 14: For the search space other than search space 0, the mapping between POs and SSB indexes within each monitoring period of the search space is defined as:
· The POs within each monitoring period are numbered in sequence with index 0 for the first PO. 
· The PO with index k=(N*x+n) is associated with SSB index n, where n=0,…,N-1, N is the number of the beams used for the SSBs, x=0,…,INT[L1/N]-1, and L1 is the number of the POs in each monitoring period.
Proposal 15: If a CSS for MTCH is shared by unicast sessions, the mapping between POs and SSB indexes for MTCH within each monitoring period of the CSS can be disabled with the following configuration supported.
· PDCCH scrambled with G-RNTI and PDCCH scrambled with C-RNTI use [image: ] to generate the scrambling sequence with [image: ] and .
· PDCCH scrambled with G-RNTI and PDCCH scrambled with C-RNTI use the following formula to generate a same DMRS sequence in the search space with [image: ].


Issue 7: How to define the DCI format scheduling MCCH/MTCH?
During the past RAN1 meetings, the DCI format scheduling MCCH/MTCH includes the following fields. Whether or not other fields are included in the DCI format needs further discussion.
· FDRA field
· TDRA field
· Modulation and coding scheme 
· Redundancy version

Because the interleaved VRB-to-PRB mapping will bring the SNR gain in UE, we suggest to add the field VRB-to-PRB in the DCI format for MCCH/MTCH. In order to make UE know the missing GC-PDCCH/GC-PDSCH for MTCH, we suggest to add the field Downlink assignment index in the DCI format for MTCH. With Downlink assignment index, UE can evaluate the reception performance of an MBS session more accurately. Therefore, UE in RRC_CONNECTED UE can trigger the unicast bearer to be established for the MBS session if the reception performance of the MBS session is too bad.
Based on the above discussion, the following proposal is suggested.
Proposal 16: The following fields are included in the DCI format:
· VRB-to-PRB mapping (for both MCCH and MTCH)
· Downlink assignment index (only for MTCH)

Issue 8: If a CFR for RRC_IDLE/RRC_INACTIVE UEs is outside the active DL BWP of a RRC_CONNECTED UE or outside the CFR of the active DL BWP of a RRC_CONNECTED UE, how will gNB do?
For the scenario that a CFR for RRC_IDLE/RRC_INACTIVE UEs is outside the active DL BWP of a RRC_CONNECTED UE, the UE can’t receive a unicast session and an MBS session for RRC_IDLE/RRC_INACTIVE UEs at the same time. 
For the scenario that a CFR for RRC_IDLE/RRC_INACTIVE UEs is outside the CFR of the active DL BWP of a RRC_CONNECTED UE, the UE can’t receive a multicast session, a unicast session and an MBS session for RRC_IDLE/RRC_INACTIVE UEs at the same time.
For an MBS session for RRC_IDLE/RRC_INACTIVE UEs, gNB doesn't know which RRC_IDLE/RRC_INACTIVE UEs are receiving the MBS session. Therefore, if one of the above two scenarios happens for a RRC_CONNECTED UE, gNB can only reconfigure the active DL BWP for the UE to make the CFR for RRC_IDLE/RRC_CONNECTED UEs is within the new active DL BWP of the UE. In addition, gNB needs to configure a CFR on the new active DL BWP for UE to receive a multicast session on the new active DL BWP.
Based on the above discussion, the following proposal is suggested.
Proposal 17: If a CFR for RRC_IDLE/RRC_INACTIVE UEs is outside the active DL BWP of a RRC_CONNECTED UE or outside the CFR of the active DL BWP of a RRC_CONNECTED UE, gNB reconfigures the active DL BWP for the UE and then configure a CFR on the new active DL BWP.

3 Conclusion
[bookmark: OLE_LINK46]Based on the discussion in the above sections, the following proposals are suggested.
Proposal 1: A CFR for RRC_IDLE/RRC_INACTIVE UEs can be larger than the initial DL BWP and has the same numerology as the initial DL BWP.
Select between proposal 2a and proposal 2b:
Proposal 2a: More than one CFRs can be configured. At most one CFR is the initial DL BWP. Each other CFR is larger than the initial DL BWP.
Proposal 2b: Only one CFR for RRC_IDLE/RRC_INACTIVE UEs can be configured. But for an MBS session for RRC_IDLE/RRC_INACTIVE UEs, a smaller CFR or a set of consecutive common RBs for the reception of the MBS session can be indicated to UEs receiving the MBS session, where the smaller CFR or a set of consecutive RBs shall contain the initial DL BWP, have the same numerology as the initial DL BWP, and contain the CORESETs for the MCCH monitoring and MCCH.
Proposal 3: If no CFR for RRC_IDLE/RRC_INACTIVE UEs is configured, the CFR is by default the initial DL BWP.
Proposal 4: If a CFR for RRC_IDLE/RRC_INACTIVE UEs is configured by a new IE associated with the initial DL BWP, the CORESET/search spaces for GC-PDCCH carrying MCCH/MTCH can be configured as below, where the new IE can indicate the CFR is the initial DL BWP.
· If a CORESETs/search space not configured by initialDownlinkBWP is shared by MCCH and MBS sessions, configure the CORESETs/search space on the MCCH specific SIB with the type of the CORESET/search space set as “Shared”.
· If a CORESETs/search space not configured by initialDownlinkBWP is only used by MCCH, configure the CORESETs/search space on the MCCH specific SIB with the type of the CORESET/search space set as “NOT Shared”.
· If a CORESETs/search space not configured by initialDownlinkBWP is only used by MBS sessions, configure it with the new IE on MCCH.
· If at least one CORESET/search space configured by initialDownlinkBWP is used by MCCH, a CORESET/search space ID list is provided on the MCCH specific SIB to indicate which CORESETs/search spaces by initialDownlinkBWP are used by MCCH. For each CORESET/search space in the CORESET/search space ID list, if it’s shared by MBS sessions, its type is set as “Shared’. Otherwise its type is set as “NOT Shared”.
· If at least one CORESET/search space configured by initialDownlinkBWP is used by MBS sessions but not used by MCCH, a CORESET/search space ID list is provided with the new IE on MCCH to indicate which CORESETs/search spaces by initialDownlinkBWP are used by MBS sessions.

Proposal 5: The initial DL BWP is used to receive MCCH specific GC-PDCCH/GC-PDSCH.
Proposal 6: If a CFR for RRC_IDLE/RRC_INACITVE UEs is larger than the initial DL BWP, the CORESETs/search spaces for MTCH can be configured outside the initial DL BWP.
Proposal 7: Wait for the final requirement for the idle bits from RAN2 for the MCCH change notification.
Proposal 8: If a new RNTI is used for the MCCH change notification, support the slot-level repetition of the MCCH change notification per beam per the MCCH repetition period. The MCCH change notification is sent in the same CORESET/search space as MCCH.
Proposal 9: If MCCH specific RNTI is used to send the MCCH change notification, determine the idle bits for sending the MCCH change notification on the DCI format scrambled with MCCH specific RNTI.
Proposal 10: Support the slot-level repetition for MCCH/MTCH. 
Proposal 11: The repetition times for MCCH is configured on an MCCH specific SIB.
Proposal 12: The repetition times for MTCH is configured on MCCH as a part of the configuration information of the related MBS session.
Proposal 13: For the search space other than search space 0, the mapping between POs and SSB indexes within each transmission window of MCCH is defined as:
· The POs within each transmission window of MCCH are numbered in sequence with index 0 for the first PO. 
· The PO with index k=(N*x+n) is associated with SSB index n, where n=0,…,N-1, N is the number of the beams used for the SSBs, x=0,…,INT[L/N]-1, and L is the number of the POs in each transmission window.

Proposal 14: For the search space other than search space 0, the mapping between POs and SSB indexes within each monitoring period of the search space is defined as:
· The POs within each monitoring period are numbered in sequence with index 0 for the first PO. 
· The PO with index k=(N*x+n) is associated with SSB index n, where n=0,…,N-1, N is the number of the beams used for the SSBs, x=0,…,INT[L1/N]-1, and L1 is the number of the POs in each monitoring period.

Proposal 15: If a CSS for MTCH is shared by unicast sessions, the mapping between POs and SSB indexes for MTCH within each monitoring period of the CSS can be disabled with the following configuration supported.
· PDCCH scrambled with G-RNTI and PDCCH scrambled with C-RNTI use [image: ] to generate the scrambling sequence with [image: ] and .
· PDCCH scrambled with G-RNTI and PDCCH scrambled with C-RNTI use the following formula to generate a same DMRS sequence in the search space with [image: ].


Proposal 16: The following fields are included in the DCI format:
· VRB-to-PRB mapping (for both MCCH and MTCH)
· Downlink assignment index (only for MTCH)

Proposal 17: If a CFR for RRC_IDLE/RRC_INACTIVE UEs is outside the active DL BWP of a RRC_CONNECTED UE or outside the CFR of the active DL BWP of a RRC_CONNECTED UE, gNB reconfigures the active DL BWP for the UE and then configure a CFR on the new active DL BWP.
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