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Introduction
In RAN1#106bis-e meeting, the following agreements and working assumption were achieved [1] on group scheduling mechanism for RRC_CONNECTED UEs in NR MBS:
	Agreement:
The starting PRB and the length of PRBs of CFR are jointly indicated reusing the RIV indication mechanism in the same way as locationAndBandwidth of a BWP.

Agreement: 
RBG and PRG for multicast GC-PDSCH in CFR are defined using the same procedure as for unicast PDSCH in DL BWP.
· For RBG, the size is defined based on the starting PRB of the CFR, size of the CFR and the higher layer parameter rbg-Size configured by PDSCH-Config for multicast in the CFR.
· For PRG, the size is defined based on the starting PRB of the CFR, size of the CFR and precoding granularity for multicast which can be equal to one of the values among {2, 4, wideband}.
· Note: Whether the RBG and PRG size for multicast (configured directly or indirectly) is the same as for unicast can be discussed separately.

Agreement:
The number of CFRs for multicast is no more than one per dedicated unicast BWP in Rel-17.

Agreement:
For LBRM and TBS determination for GC-PDSCH, the default value of the maximum number of layers is 1 if maxMIMO-Layers in PDSCH-Config for MBS in CFR is not configured.

Agreement:
For determination of maximum modulation order for LBRM and TBS determination for GC-PDSCH,
· if mcs-Table in PDSCH-Config for MBS is not configured in CFR, Table 5.1.3.1-1 in TS38.214 is used (similar as the default value in R16).
Agreement:
For multicast of RRC_CONNECTED UEs, the G-RNTI(s) is/are configured
· Opt.2: per serving cell.
· FFS G-CS-RNTI(s)
Agreement:
The ‘TPC command for scheduled PUCCH’ field is not needed for the first DCI format for multicast.
· FFS: Whether the field should be reserved or should be removed.
Agreement:
The first and second DCI formats for multicast can be configured in the same or different search space sets belonging to type-x CSS.

Agreement:
For FDRA determination of the first DCI format for GC-PDCCH, Option 2 is supported.
· Option 2:
· 
 is given by
· the size of CORESET 0 if CORESET 0 is configured for the cell; and
· the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
· For resource indication value (RIV) of downlink resource allocation type 1, the similar scheme as for the case that the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP is used.
· If the size of CFR (i.e. ) is larger than the size of CORESET0/initial DL bandwidth part, the resource indication value (RIV) is defined as in section 5.1.2.2.2 in TS38.214, where K is the maximum value from set {1, 2, 4, 6, 8, 10, 12} which satisfies ;otherwise, 
Agreement:
For GC-PDSCH scheduled with the first DCI format for multicast, RB numbering starts from the lowest RB of the CFR.

Agreement: 
For initializing scrambling sequence generator for GC-PDCCH with the second DCI format for RRC_CONNECTED UEs, =0.

Agreement: 
For initializing scrambling sequence generator for GC-PDSCH scheduled by the first DCI format for multicast received in Type-x CSS for RRC_CONNECTED UEs, 
·  equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in PDSCH-Config in a CFR used for GC-PDSCH and the RNTI equals the G-RNTI or G-CS-RNTI;  otherwise.
·  corresponds to the RNTI associated with the GC-PDSCH transmission (i.e., the G-RNTI used by the scheduling GC-PDCCH, or the G-CS-RNTI used by the SPS GC-PDSCH activation PDCCH)
Agreement: 
For initializing sequence generator for DMRS of GC-PDSCH, 
· and are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided in PDSCH-Config in a CFR used for GC-PDSCH and the GC-PDSCH is scheduled by GC-PDCCH using the second DCI format
·  is given by the higher-layer parameter scramblingID0 if provided in PDSCH-Config in a CFR used for GC-PDSCH and the GC-PDSCH is scheduled by GC-PDCCH using the first DCI format;
·  otherwise;
· FFS:  is given by the DM-RS sequence initialization field, if present, in the DCI associated with the GC-PDSCH transmission if second DCI format is used, otherwise .

Agreement:
The association between a G-CS-RNTI and a SPS-Config-Multicast is indicated by the activation GC-PDCCH for SPS GC-PDSCH, i.e., a value of the HARQ process number field in a DCI format indicates an activation for a SPS GC-PDSCH configuration for multicast with a same value as provided by sps-ConfigIndex in a SPS-Config-Multicast.

Agreement:
For initializing scrambling sequence generator for GC-PDCCH with the first DCI format for RRC_CONNECTED UEs, 
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET configured within CFR-Config-Multicast for the GC-PDCCH;  otherwise.
·  = 0. 
Agreement:
For initializing sequence generator for DMRS of GC-PDCCH with the first DCI format received in Type-x CSS for RRC_CONNECTED UEs, 
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET configured within CFR-Config-Multicast for the GC-PDCCH;  otherwise. 
Agreement:
Study the following options for the LBRM/TBS determination for PTP retransmission of multicast.
· Option 1: based on the LBRM/TBS determination of the PTM initial transmission using same HPID and NDI.
· Option 2: based on the LBRM/TBS determination of the legacy unicast PDSCH transmission.


In this contribution, we continue discussing the group scheduling mechanism of Broadcast/Multicast service for RRC_CONNECTED UEs. 
Discussion
1.1 Common frequency resources
CFR configuration and MBS reception
It was discussed in last meeting that whether a UE is supposed to perform multicast reception is the CFR configuration is not present in an active BWP. It is depending on the configuration of G-RNTI/G-CS-RNTI and CFR. According to the discussion on RRC parameters, CFR-Config-Multicast contains the majority parameters used for multicast reception, such as locationAndBandwidth-Multicast, pdcch-Config-Multicast, pdcch-Config-Multicast, searchSpace-Multicast and so on. When this IE CFR-Config-Multicast is not present on a BWP, it is obvious that UE cannot perform multicast reception, even G-RNTI/G-CS-RNTI is configured. Furthermore, if CFR-Config-Multicast is not present in a BWP configuration, it is not necessary to present G-RNTI/G-CS-RNTI in the BWP configuration.
Proposal 1: If CFR-Config-Multicast is not present in a BWP configuration, UE does not perform multicast reception in this BWP when it is active.
BWP inactivity timer
It was discussed in last meeting about whether BWP-InactivityTimer may have impact on multicast reception, for which multicast reception may be interrupted when the timer is expired and BWP switching happens. First of all, BWP-InactivityTimer is an optionally configured, which means it may not be present in the BWP configuration without any impact on UE reception of unicast and multicast. It is up to gNB whether to enable this function. Second, the BWP-InactivityTimer has the configurable values ranging from 2ms to 2560ms, it is also up to gNB to configure a reasonable value to minimize or eliminate the potential impact. The group of UEs for multicast reception can be configured with different values of BWP-InactivityTimer, and the trigger timing is different since different dedicated BWPs are activated independently. The timer is restarted whenever a UE receives a PDCCH to schedule PDSCH. The timer expiration time is undetermined and non-aligned among the group of UEs for multicast reception. gNB has the whole picture and related timer information of all the RRC_CONNECTED UEs, it does not make sense to schedule multicast transmission by know some of the UEs will process BWP switching due to BWP-InactivityTimer expire. Therefore, with flexible configuration and scheduling of multicast transmission, multicast reception may not have impact on Rel-16 UE behavior related to BWP-InactivityTimer.
Proposal 2: For timer-based active DL BWP switching to a default BWP, multicast reception has no impact on Rel-16 UE behavior related to BWP-InactivityTimer.
1.2 Transmission/retransmission schemes and HARQ processes
PTM transmission scheme 2
It is agreed that retransmission schemes support PTM scheme 1 and PTP (ACK/NACK FB) when initial transmission is PTM scheme 1 for multicast. PTM scheme 2 is still left for further study as retransmission mechanism. However, the benefit of using PTM scheme 2 for re-transmission seems marginal. Only the reliability of PDCCHs can be improved with UE-specific transmissions, while the reliability of group-common PDSCH is left unchanged. Furthermore, even if gNB cannot transmit group-common PDCCH through PTM scheme 1 in shared PDCCH resource, it can simply configure orthogonal search space sets for PDCCHs scrambled by a G-RNTI for each UE, and then schedule the group-common PDSCH on shared resource. It means that the functionality of PTM scheme 2 can be achieved by PTM scheme 1 through proper gNB configuration.
Proposal 3: PTM scheme 2 is NOT supported as a (re)transmission scheme for NR MBS.
Retransmission schemes
[bookmark: _Hlk86855788]It is agreed that retransmission schemes support PTM scheme 1 and PTP (ACK/NACK FB) when initial transmission is PTM scheme 1 for multicast. Another open issue for further study is whether multiple retransmission schemes can be used simultaneously for different UEs in the same group. There are two kinds of “simultaneous” utilization of retransmission schemes analyzed as follows:
· Multiple retransmission schemes for the same PDSCH
When a group-common PDSCH is transmitted, the group of UEs report ACK/NACK feedbacks to gNB. gNB applies PTM scheme 1 for the retransmission of this PDSCH, and at the same time gNB uses PTP for retransmissions for some of UEs reporting NACK. Some UEs may receive both group-common PDCCH and UE-specific PDCCH which are scheduling the same TB’s retransmission. The benefit of this kind of simultaneous multiple retransmission schemes is still not clear, and it may lead to redundant PDSCH retransmission. How to deal with both GC-PDCCH and UE-specific PDCCH by a UE for the same TB is another issue needs to be considered.
· Multiple retransmission schemes for different PDSCHs
In this case, each PDSCH applies single retransmission scheme, but two consecutive PDSCHs’ retransmission schemes may be different. In SPS or dynamic scheduling transmissions, retransmission scheme for each TB is independent by using either PTM scheme 1 or PTP. It is up to gNB to determine which one to be used according to different scenarios, e.g. the number of UEs reporting NACK, available HPID, etc.
Proposal 4: When PTM scheme 1 is used as initial transmission, PTM scheme 1 and PTP are not supported to be used simultaneously for the same TB for different UEs in the same multicast group.
In RAN1#106bis-e, two options were agreed about LBRM/TBS determination for PTP retransmission for multicast. Option 1 is selected since option 2 may lead to wrong combination. Based on the agreement for NR MBS, HPID numbers are allocated dynamically between MBS services and unicast services and is up to network implementation. Even the retransmission of a PTM can be PTP, the unique HPID associated with NDI can help to differentiate the MBS services and unicast services regardless of the transmission scheme is PTM or PTP. Regarding the potential issues cause by initial PTM transmission missing, it is up to network implementation for proper scheduling and HPID allocation to avoid the potential issue which is a corner case.
Proposal 5: For LBRM/TBS determination for PTP retransmission of multicast, option 1 is supported, i.e. it is based on the LBRM/TBS determination of the PTM initial transmission using same HPID and NDI.
HPID/NDI allocation between multicast and unicast
It was agreed as a conclusion that the maximum number of HARQ processes per cell for unicast is kept unchanged for UE supporting multicast reception, and it is up to gNB on how to allocate HARQ processes between unicast and multicast. It was also agreed that the same HPID and NDI are used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB. According to the agreements/conclusion made in the past RAN1 meetings, an issue may happen which is illustrated as an example in Figure 1. Between two multicast transmissions with the same HARQ process ID (e.g. HPID#1), a unicast transmission with the same HPID#1 is scheduled to UE3. In order to differentiate the two processes with the same HPID, NDI contained in the PDCCH of PTP is toggled from NDI=1 to NDI=0. The rest of the UEs (e.g. UE1 and UE2) in the same group may not have any unicast transmission. When the second multicast transmission with PTM scheme 1 is scheduled, a common NDI (e.g. NDI=0) is used and toggled to differentiate it with that in the previous PTM scheme 1. From UE3’s perspective based on current NR DL scheduling mechanism, NDI is not toggled, and the second PTM scheme 1 transmission will be considered as a retransmission of the previous unicast transmission, even the unicast is feedback with ACK. It is NOT expected that multicast and unicast are crossed scheduled using the same HPID. It is up to gNB on how to allocate HARQ processes between unicast and multicast to avoid such a kind of issue.
Proposal 6: It is up to gNB to avoid NDI collision between multicast and unicast crossed scheduling with the same HPID.


Figure 1. HPID/NDI allocation issue-1
Another similar issue was raised during last meeting that PTP retransmission for multicast may be confused with PTP (re)transmission for unicast when the initial transmission of PTM scheme 1 is missed by a UE. Figure 2 illustrates the discussion and potential issue based on discussion during last meeting. An agreement is made to further study on whether/how to differentiate the PTP (re)transmissions. First, according to analysis and proposal above, such kind of crossed scheduling is up to gNB to avoid NDI collision between unicast and multicast. Second, while the previous unicast is successfully received by UE1 and ACK is reported, the following PTP retransmission for multicast with the same HPID and NDI can be considered as a redundant scheduling by UE1. How to deal with the redundant PTP transmissions, e.g. combination or dropping, is up to UE implementation. Therefore, it is also up to gNB for flexible and reliable scheduling, and there is no necessary to introduce any mechanism to differentiate the HPID used for PTP (re)transmission for unicast and PTP retransmission for multicast.
Proposal 7: There is no necessary to introduce any mechanism to differentiate the HPID used for PTP (re)transmission for unicast and PTP retransmission for multicast.


Figure 1. 
Figure 2. HPID/NDI allocation issue-2
1.3 SPS for MBS
G-CS-RNTI configuration for SPS configuration
[bookmark: _Hlk86857110]In RAN1#106-e, it is agreed that one G-CS-RNTI is associated a SPS-config which is configured in CFR for MBS. One open issue is whether to support multiple G-CS-RNTIs associated with on SPS-config. In the previous RAN1 meetings, it was agreed that supporting up to 8 configured SPS configurations in a BWP of a serving cell for unicast and MBS in total, and it is up to gNB to configure and allocate the SPS indexes between unicast and MBS. The intention of this agreement is to maintain the current SPS complexity and not increasing UE capability. If multiple G-CS-RNTIs can be configured to associate with one SPS-config, it means that one SPS process can be divided into multiple sub-processes. One SPS procedure can have multiple parallel TDMed MBS transmissions associated with different G-CS-RNTIs. It dramatically increased UE capability, and how to differentiate these sub-procedures is another complex issue which needs to be discussed. One SPS-config is not configured with multiple G-CS-RNTIs.
Proposal 8: It is not supported that multiple G-CS-RNTIs associated with one SPS-config.
In RAN1#106bis-e, it is agreed that G-RNTI(s) is/are configured per serving cell for multicast reception UEs in RRC_CONNECTED state. In unicast services, CS-RNTI is configured per serving cell group. However, NR MBS may have different use case or scenarios for group of UEs of receiving multicast. Therefore, it is preferred to configure the G-CS-RNTI(s) based on per serving cell as same as the configuration of G-RNTI.
Proposal 9: For Multicast of RRC_CONNECTED UEs, the G-CS-RNTI(s) is/are configured per serving cell.
SPS activation and deactivation
It was agreed to support GC-PDCCH used as SPS activation/deactivation for multicast in NR MBS. Whether to support UE-specific PDCCH for SPS activation/deactivation is discussed with the similar situation of PTM scheme 2. The motivation and benefit of UE-specific scheme is not clear while GC-PDCCH based SPS activation/deactivation can reach the same target by consuming less PDCCH overhead. Furthermore, activation and deactivation should use the same PDCCH indication scheme, i.e. GC-PDCCH, for the same SPS configuration.
Proposal 10: UE-specific PDCCH for activation/deactivation of SPS group-common PDSCH is not considered in Rel-17 MBS.
Retransmission of SPS activation command
An issue was raised on how to deal with activation GC-PDCCH missing for SPS GC-PDSCH. 3 alternatives are listed for further down-selection by considering HARQ-ACK feedback scheme for SPS activation. The key issue is how gNB can identify the UE which misses the activation GC-PDCCH, since gNB cannot identify this kind of UE when NACK-only feedback is used or HARQ-ACK feedback is disabled.
For ACK/NACK based feedback mechanism in multicast SPS, (Alt.1) retransmission of activation command via GC-PDCCH can be considered if such reliability improvement is needed. The retransmitting activation GC-PDCCH can have the same content with that of the initial activation GC-PDCCH. For the UEs who received twice of the activation PDCCH, only one of them is considered as valuable. It is up to UE implementation and no other issue is observed on repeated activation. For Alt.2, the initial activation PDCCH is not agreed to use UE-specific PDCCH, and retransmission of the activation by using UE-specific PDCCH equivalent to initial activation from the perspective of UE who misses the initial activation GC-PDCCH. Alt.3 is not supported because of lacking of observation on benefit.
For NACK-only and no HARQ-ACK feedback, such kind of activation DCI reliability improvement is not considered for multicast, because extra complexity has to be introduced for determination of the UE missing activation GC-PDCCH by gNB. Even though the consequence is clear that some UEs in the multicast group cannot receive all of the SPS PDSCHs, it is still not worth to design new mechanism to solve this issue.
Proposal 11: Retransmission of activation command via GC-PDCCH can be considered when ACK/NACK-based feedback scheme is enabled for multicast SPS.
Retransmission schemes for SPS
It was agreed that GC-PDSCH for a given SPS can be retransmitted by either PTM scheme 1 or PTP, and whether both retransmission schemes can be simultaneously used is still for further studied. It is similar with the analysis in section 2.2.2. The benefit of simultaneous retransmission by using both schemes are not clear, and it may consume extra retransmission resources. Therefore, it is not supported simultaneously of PTM 1 and PTP for a given SPS GC-PDSCH.
Proposal 12: PTM scheme 1 and PTP are not supported to be used as retransmission scheme simultaneously for a given SPS group-common PDSCH.
1.4 PDCCH configuration for MBS
Group common DCI design
For the second DCI format for GC-PDCCH, it was agreed to use the same fields as DCI format 1_1 with some modifications. For the two fields “Identifier for DCI formats” and “SRS request”, they can be reserved if unused. It is clear that these two fields are not useful for multicast transmission. Keeping the invalid fields in DCI and ignoring them by UEs is a simple way which minimize the standardization effort, however every bit in DCI is valuable and should be utilized as much as possible. Remove these bits from DCI can help to reduce payload size. Group common DCI may need some new indication fields other than that in DCI format 1_1, keeping them for other indication in the future design can also be considered. Based on the discussion by now, keeping them as reserve bits is an appropriate way.
Proposal 13: In the second DCI format for GC-PDCCH, the two fields “Identifier for DCI formats” and “SRS request” can be kept as reserve bits.
In Rel-15, 2 DCI formats for downlink are defined, i.e., DCI format 1-0 and DCI format 1-1, where the size of DCI format 1-0 is fixed and the size of DCI format 1-1 can be configurable. A UE can be configured with less than 10 search space sets, a search space set is either CSS or USS. DCI format 1-0 can be transmitted in CSS set or USS set, while DCI format 1-1 can only be transmitted in USS set.
It has been agreed that group common DCI is transmitted in the CORESET configured within the CFR, the FDRA field is interpreted based on the CFR. As usually the size of the CFR is smaller than the UE dedicated unicast BWP, the size of group-common DCI cannot be same as DCI 1-1. Furthermore, if multiple TBs transmission is supported for the group-common PDSCH, the size of group-common DCI could be further impacted by the number of TBs transmitted in one PDSCH. Therefor the size of group-common DCI may not be aligned with DCI format 1-0 either. 
Proposal 14: A new DL DCI format should be defined for the scheduling of group-common PDSCH.
According to the working assumption made in RAN1#104-e meeting, “3+1” DCI size budget is kept for MBS, whether the G-RNTI is counted as “C-RNTI” or as “other RNTI” when considering the “3+1” DCI size budget rule for group-common PDCCH is for further study. As discussed above, the size of the group common DCI is related to size of CFR rather than UE dedicated unicast BWP, it is difficult to align it to C-RNTI scrambled DCI, if G-RNTI is counted as C-RNTI, the number of monitored DCI size for unicast scheduling is decrease at least by 1. However, according to the DCI size alignment mechanism, which is also illustrated in Figure 3 below, UE may need to monitor 3 different DCI size scramble by C-RNTI, i.e., DCI format 0_0/1_0, 0_1/1_1, 0_2/1_2, if monitored DCI size scrambled by C-RNTI is reduced unicast reception would be impacted, which is not desirable. 
Proposal 15: The G-RNTI is counted as “other RNTI” when considering the “3+1” DCI size budget rule for group-common PDCCH.
As there is only 1 DCI size budget for other RNTI, the size of the group common DCI should be able to align with the size of DCI scrambled by “other RNTI”. To the end, the size of the group common DCI should be configurable up to 126 bits, as DCI format 2_1 and 2_4.
Proposal 16: The size of the group common DCI is configurable up to 126 bits.



Figure 3. DCI size alignment procedure specified in Rel-16
In case of group-common PDSCH is transmitted with PTM scheme 1, as there is no UE specific PDCCH, gNB cannot adjust the PUCCH transmission power per UE, this may impact the reception of HARQ feedback for the group-common PDSCH at gNB. To avoid the problem, a TPC-PUCCH-RNTI different from that for unicast should be configured for a UE within the group such that gNB can adjust the PUCCH transmission power of the UE. Considering that the TRP for MBS and that for unicast may be different, and even though the TPR for unicast and MBS are same, gNB may expect different transmission power for PUCCH carrying NACK-only HARQ-ACK bits (if configured), hence it is preferable that a separate TPC-PUCCH-RNTI is configured for MBS.
Proposal 17: For a UE receiving group-common PDSCH transmitted with PTM scheme 1, a TPC-PUCCH-RNTI different from that for unicast should be configured.
CORESET
Another issue of CORESET was raised during RAN1#104b-e on whether/how a CORESET can be shared between unicast and multicast. If a CFR is configured in a dedicated unicast BWP for multicast in RRC_CONNECTED state, there are two potential “sharing” cases:
· Case 1: The CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for PTM scheme 1 if the CORESET is fully contained in the CFR n frequency domain.
· Case 2: The CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.
The key point for this issue is whether the CFR configuration should be fully configured with whole parameters, and some of which are duplicated with that in corresponding unicast BWP configuration. The agreements in previous meeting does not mandate that a CFR has to be configured with a CORESET. This issue is more related to network optimization on RRC signaling, therefore, it is up to gNB on how to configure the unicast BWP and the contained CFR. For a CORESET contained in a CFR in frequency domain, it can be used by both unicast and multicast no matter the CORESET is configured specifically to the CFR or to the container unicast BWP.
Proposal 18: It is up to gNB on the configuration of CFR, e.g. CORESETS, and the dedicated unicast BWP that contains this CFR.
Proposal 19: A CORESET can be used by multicast and unicast transmission, when the CORESET is fully contained in frequency domain in a CFR which is configured in a dedicated unicast BWP.
BD/CCE limitation
For transmission of group common PDCCH at least one CORESET needs to be configured in CFR, it is up to gNB to configure more than on CORESET, the number of monitored PDCCH candidates and non-overlapped CCEs may increase for the detection of the group common PDCCH. But as agreed in RAN1#104-e meeting the maximum number of non-overlapped CCEs within one serving cell defined in R-15 is kept. To mitigate the impact on PDCCH monitoring for unicast and MBS reception, the budget of BDs/CCEs of an unused CC should be used for group-common PDCCH to count the number of BDs/CCEs for UEs supporting CA capability based on configuration.
Proposal 20: The budget of BDs/CCEs of an unused CC can be used for group-common PDCCH to count the number of BDs/CCEs for UEs supporting CA capability based on configuration.
Search Space set
It was agreed that a new Type CSS is supported for GC-PDCCH of PTM scheme 1, and the monitoring priority of this Type-x CSS is determined based on search space set indexes counted together with that of USS sets. An open issue is left for further study that whether the Type-x CSS can be considered as a Type-3 CSS in addition to the new Type CSS. In Rel-15/16 unicast, monitoring priority of CSS is higher than the priority of USS, and those USS(s) beyond UE’s BD capability will be dropped. To supporting NR MBS multicast, the existing search space set mechanism for unicast should be followed as a baseline. Furthermore, which is also important that impact on unicast PDCCH monitoring procedure should be minimized as much as possible. If the Type-x CSS can also be configured as a Type-3 CSS, both CSS and USS for unicast have to sacrifice part of monitoring occasions and share it with multicast. CSS for unicast should be firstly guaranteed, and then Type-x CSS and USS can be considered, which is a proper design currently.
Proposal 21: For CSS of GC-PDCCH of PTM scheme 1 for multicast in NR MBS, the Type-x CSS is not configured as a Type-3 CSS.
1.5 PDSCH TCI indication
In unicast up to 128 TCI stages could be configured by RRC for PDSCH, MAC CE would then activate up to 8 TCI states, and the TCI state used for PDSCH transmission is indicated by 3 bits “Transmission configuration indication” field in associated DCI. The same TCI indication mechanism should be reused for MBS. However, as the group common PDSCH is transmitted to multiple UEs, the TCI states activated by MAC CE for unicast may not be suitable for group common PDSCH, it is preferable that a separate TCI stage space is activated by MAC CE for group common PDSCH.
Proposal 22: A separate TCI states space is activated by MAC CE for group common PDSCH.

Conclusion
In this contribution, the group scheduling mechanism is discussed for RRC_CONNECTED UEs, and the observations and proposals are as follows:
Proposal 1: If CFR-Config-Multicast is not present in a BWP configuration, UE does not perform multicast reception in this BWP when it is active.
Proposal 2: For timer-based active DL BWP switching to a default BWP, multicast reception has no impact on Rel-16 UE behavior related to BWP-InactivityTimer.
Proposal 3: PTM scheme 2 is NOT supported as a (re)transmission scheme for NR MBS.
Proposal 4: When PTM scheme 1 is used as initial transmission, PTM scheme 1 and PTP are not supported to be used simultaneously for the same TB for different UEs in the same multicast group.
Proposal 5: For LBRM/TBS determination for PTP retransmission of multicast, option 1 is supported, i.e. it is based on the LBRM/TBS determination of the PTM initial transmission using same HPID and NDI.
Proposal 6: It is up to gNB to avoid NDI collision between multicast and unicast crossed scheduling with the same HPID.
Proposal 7: There is no necessary to introduce any mechanism to differentiate the HPID used for PTP (re)transmission for unicast and PTP retransmission for multicast.
Proposal 8: It is not supported that multiple G-CS-RNTIs associated with one SPS-config.
Proposal 9: For Multicast of RRC_CONNECTED UEs, the G-CS-RNTI(s) is/are configured per serving cell.
Proposal 10: UE-specific PDCCH for activation/deactivation of SPS group-common PDSCH is not considered in Rel-17 MBS.
Proposal 11: Retransmission of activation command via GC-PDCCH can be considered when ACK/NACK-based feedback scheme is enabled for multicast SPS.
Proposal 12: PTM scheme 1 and PTP are not supported to be used as retransmission scheme simultaneously for a given SPS group-common PDSCH.
Proposal 13: In the second DCI format for GC-PDCCH, the two fields “Identifier for DCI formats” and “SRS request” can be kept as reserve bits.
Proposal 14: A new DL DCI format should be defined for the scheduling of group-common PDSCH.
Proposal 15: The G-RNTI is counted as “other RNTI” when considering the “3+1” DCI size budget rule for group-common PDCCH.
Proposal 16: The size of the group common DCI is configurable up to 126 bits.
Proposal 17: For a UE receiving group-common PDSCH transmitted with PTM scheme 1, a TPC-PUCCH-RNTI different from that for unicast should be configured.
Proposal 18: It is up to gNB on the configuration of CFR, e.g. CORESETS, and the dedicated unicast BWP that contains this CFR.
Proposal 19: A CORESET can be used by multicast and unicast transmission, when the CORESET is fully contained in frequency domain in a CFR which is configured in a dedicated unicast BWP.
Proposal 20: The budget of BDs/CCEs of an unused CC can be used for group-common PDCCH to count the number of BDs/CCEs for UEs supporting CA capability based on configuration.
Proposal 21: For CSS of GC-PDCCH of PTM scheme 1 for multicast in NR MBS, the Type-x CSS is not configured as a Type-3 CSS.
Proposal 22: A separate TCI states space is activated by MAC CE for group common PDSCH.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Reference
[1] RAN1 Chairman’s Notes, RAN1#106bis-e, e-Meeting, October 11th – 19th, 2021.
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