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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The contribution is focused on group scheduling issues for RRC-CONNECTED UEs in Rel-17 NR MBS.
In RAN1#105-e meeting, regarding scheduling mechanism and frequency resource definition/configuration as well as reliability improvement, the corresponding agreements are made as below:
[bookmark: _Hlk39170201]Agreement:
For CSS of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, Alt 2 is supported:
· Alt 2: support a Type-x CSS
· The monitoring priority of Type-x CSS is determined based on the search space set indexes of the Type-x CSS set and USS sets, regardless of which DCI format of group-common PDCCH is configured in the Type-x CSS.
· FFS: Whether the Type-x CSS is a Type-3 CSS

Agreement:
For PTP retransmission of SPS group-common PDSCH, CS-RNTI is used for CRC scrambling of PDCCH with the NDI bit set to 1.

Agreement:
As a baseline, reuse existing fields in DCI format 1_0 with CRC scrambled by C-RNTI for the fields of first DCI format with CRC scrambled with G-RNTI.
· FFS: how to determine the bitlength of FDRA field.
· FFS: Whether ‘Identifier for DCI formats’, ‘TPC command for scheduled PUCCH’ are needed.
· FFS: How to perform DCI size alignment
· FFS: Whether to include new DCI fields
· Note: All of the fields may not be reused and the size of the fields may not be the same

Working assumption:
Option 2B for CFR associated with UE active BWP other than initial BWP is supported at least for multicast of RRC-CONNECTED UEs.
· FFS: CFR associated with initial BWP
· FFS: CFR larger than initial BWP

[bookmark: _Hlk72793804]Agreement:
For multicast of RRC_CONNECTED UEs, further study
· How the LBRM (Limited buffer rate-matching) for GC-PDSCH TBS is determined.
· how the xOverhead for GC-PDSCH TBS determination is configured.
· whether MAC-CE over GC-PDSCH is needed for activation/deactivation of semi-persistent ZP CSI-RS resource set if the semi-persistent ZP CSI-RS resource set is configured in PDSCH-Config in CFR.

Agreement:
Confirm the working assumption: 
Keep the “3+1” DCI size budget defined in Rel-15 for Rel-17 MBS.
· FFS: 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.

Agreement:
For Rel-17 MBS UE, the UE maximum number of TDMed PDSCH receptions capability in a slot per CC is kept as for Rel-15/Rel-16, i.e., {2/4/7} based on UE FG5-11/5-11a/5-11b.
· Note:   Group-common PDSCH(s) are counted as unicast PDSCH(s).

Agreement:
For reliability of the group-common PDCCH activation of SPS group-common PDSCH, support at least one of the following alternatives.
· Alt 1: retransmit the activation command via group-common PDCCH.
· Alt 2: retransmit the activation command via UE-specific PDCCH.
· Alt 3: retransmit the activation command via MAC-CE.
· FFS other details.
· Note: Down-selection can take into account the HARQ-ACK feedback scheme for SPS activation

Working assumption:
The maximum number of CORESETs per BWP is not increased for support of MBS, and the number of CORESETs configured within the CFR is left to gNB implementation.

Agreement:
As a baseline, reuse existing fields in DCI format 1_1 for the fields of the second DCI format with CRC scrambled with G-RNTI.
· FFS: Whether ‘Identifier for DCI formats’, ‘TPC command for scheduled PUCCH’, ‘Carrier indicator’ and ‘Bandwidth part indicator’ are needed.
· FFS: How to perform DCI size alignment
· FFS: Whether to include new DCI fields for the second DCI format
· Note: All of the fields may not be reused and the size of the fields may not be the same

Agreement:
For HARQ process management, further study whether/how to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.
 
Hence, in this contribution, more detailed views are present from our side.

Discussion
MBS frequency resource 
As mentioned above, for RRC-connected UEs, a common frequency resource is required to be confined within the frequency resource of a dedicated unicast BWP of each UE so that the group-common PDCCH/PDSCH transmitted within the common frequency resource can be received by the group of UEs. 
As mentioned in previous RAN1 agreement, an important issue is how to define or configure common frequency resource for a group of UEs to receive the group-common DCI and the scheduled group-common PDSCH carrying MBS. Basically, there are two options to define the common frequency resource:
· Option 2A: 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)
· FFS BWP switching is needed between the multicast reception in the MBS specific BWP and unicast reception in its associated dedicated BWP
· Option 2B: 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
· FFS: How to indicate the starting PRB and the length of PRBs of the MBS frequency region

In Option 2A, an MBS specific BWP is configured by gNB as a group-common BWP, e.g., same frequency domain resource and subcarrier spacing as well as cyclic prefix to the group of UEs. This MBS specific BWP is associated with a dedicated unicast BWP and using same numerology. For a given UE supporting multicast service, it should support two active BWPs simultaneously, one active BWP for dedicated unicast BWP and another active BWP for MBS specific service. Nevertheless, supporting two active BWPs simultaneously is against the existing important framework of BWP concept. The significant standard impact and UE implementation complexity are anticipated.
On the other hand, if the framework of only a single active BWP for a given time instance is maintained, then UE has to frequently perform BWP switching back and forth between the MBS specific BWP and the unicast BWP. Such BWP switching is required even if the MBS specific BWP is configured to be confined within the dedicated unicast BWP since both BWPs may have different bandwidths and may have different central frequency points. Due to UE processing delay, UE may waste some resources during the BWP switching, which may lead to system efficiency degradation. It does not make sense if the MBS specific BWP is configured exactly same to the UE’s dedicated unicast BWP, e.g., same bandwidth, same central frequency point, same numerology, for the purpose of BWP switching avoidance. 
In Option 2B, a common frequency region which can be configured in the intersection of the frequency resources supported by the group of UEs is defined. That is to say, within each UE’s dedicated unicast BWP, a common MBS frequency region can be defined for each UE to receive the group-common DCI and associated group-common PDSCH. Since Option 2B does not require UE to frequently perform BWP switching, it is more promising than Option 2A.
Regarding the configuration of the MBS frequency region, one straightforward solution is to configure the starting PRB and the number of contiguous PRBs of the MBS frequency region via RRC signaling. Since the MBS frequency region is associated to a dedicated unicast BWP, the MBS frequency region can be configured within the associated BWP. Furthermore, to save the RRC signaling overhead, the starting PRB of the MBS frequency region is configured with reference to the starting PRB of the dedicated unicast BWP.
Based on above discussion, we have below proposals:
Proposal 1: Confirm the working assumption that Option 2B is supported for CFR configuration.
Proposal 2: The starting PRB index and the number of contiguous PRBs of the MBS frequency region are configured within the dedicated unicast BWP via RRC signaling.
Proposal 3: The starting PRB of the MBS frequency region is configured with reference to the starting PRB of the dedicated unicast BWP.

Retransmission scheme
During previous RAN1 meetings, RAN1 have agreed that both PTM scheme 1 and PTP can be used for retransmission in case the initial transmission for multicast is PTM scheme 1. Similar agreement is made for SPS group-common PDSCH, i.e., for a given SPS group-common PDSCH, the retransmission scheme can be either PTM scheme 1 or PTP. One proposal raised during RAN1#104bis is whether PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group. According to this proposal, for a given TB which is carried on one group-common PDSCH including SPS group-common PDSCH and dynamically scheduled group-common PDSCH to the group of UEs in initial transmission, after UE-specific ACK/NACK reporting (UE-specific PUCCH resource should be configured for each UE in the group since gNB needs to identify the UEs which report NACK so as to schedule PTP based retransmissions), then gNB retransmits the TB on another group-common PDSCH to the group of UEs and simultaneously retransmits the TB to the UEs reporting NACK via UE-specific PDCCHs and associated UE-specific PDSCHs.
Generally, this proposal leads to low resource utilization efficiency since the UE-specific resource including PDCCH and PDSCH are required for PTP based retransmission in addition to the resource targeted for all the UEs in the group for PTM based retransmission. Secondly, after the initial transmission via PTM scheme 1, a reasonable gNB scheduling policy is using either PTM scheme 1 for retransmission in case majority UEs in the group respond with NACK (UE-specific ACK/NACK feedback is assumed for supporting PTP retransmission) or PTP based retransmission in case a few UEs in the group respond with NACK. It does not make sense to adopt PTM scheme 1 for retransmission to the group of UEs and simultaneously adopt PTP for retransmission to a sub-group of UEs. Thirdly, for the aforementioned sub-group of UEs, those will receive the PTM scheme 1 based retransmission and PTP based retransmission simultaneously for same HARQ process number and same TB. It leads to UE complexity on storing and combining the different retransmissions in same HARQ buffer.   
Hence, we don’t see any benefit of supporting both PTM scheme 1 based retransmission and PTP based retransmission for different UEs in same MBS group. Instead, we see the drawbacks of low resource utilization efficiency and high UE complexity.
Proposal 4: A UE receiving multicast does not expect to receive both PTM scheme 1 based retransmission and PTP based retransmission at a same time for a same TB.

HARQ process management for MBS
With the prerequisite of UE-specific ACK/NACK feedback, when initial transmission is based on PTM transmission scheme 1, PTP based transmission is quite appropriate for scheduling retransmission of an MBS TB to a specific UE which has reported NACK to the gNB. In this way, gNB does not need to retransmit the MBS TB to other UEs which have successfully received the MBS PDSCH. Furthermore, for a given TB with PTM scheme 1 in initial transmission and PTP in retransmission, as agreed in previous RAN1 meeting, HARQ process number should be kept unchanged and NDI should be non-toggled so as to associate the initial transmission and retransmission. 
Since Rel-15, maximum 16 HARQ process numbers can be configured per UE per serving cell for unicast transmission. To keep same cost of UE soft buffer, the same maximum 16 HARQ process numbers can be configured per UE per serving cell for receiving unicast and multicast. As a result, one open issue is how to split the HARQ process numbers for unicast and multicast. The straightforward way is to let gNB determine a certain HARQ process number is used for unicast or multicast so that gNB has full flexibility to manage the available HARQ process numbers.  As mentioned above, considering the PTM scheme 1 in initial transmission and PTP in retransmission, it is clear that the associated HARQ process number is used for multicast in initial transmission and unicast in retransmission. In this sense, it is not necessary to limit one HARQ process only used for unicast or multicast in (re)transmissions. Hence, for initial transmission, it is up to gNB to determine a HARQ process number used for unicast transmission or multicast transmission.
Consequently, when a HARQ process number is used for initial transmission via PTM scheme 1, it can’t be used for unicast or other multicast transmissions. Before the completion of this HARQ process, e.g., the maximum number of retransmission is not reached or HARQ-ACK feedback is not reported, according to the legacy HARQ framework, this HARQ process number can’t be for transmitting a new TB; otherwise, it is out of order. One proposal raised in RAN1#104bis meeting is to reuse the same HARQ process number for transmitting a new TB via PTM scheme 1 and retransmitting the previous TB via PTP to a few UEs reporting NACK for the previous TB. The argument is the gNB may not find out an unused HARQ process number for the new TB. This argument is not convincible unless the existing maximum 16 HARQ process numbers are not sufficient for UE supporting multicast. In RAN1#104bis meeting, RAN1 has agreed that the maximum HARQ process numbers for unicast is kept unchanged for UE supporting unicast and multicast. On the other hand, it is not a reasonable assumption that a new TB needs to be transmitted before the transmission of the previous TB is completed. Furthermore, for those UEs which reports NACK for the previous TB will receive a new TB and the previous TB in same HARQ process. How to store the new TB is an issue for the UEs. Increasing the UE soft buffer is not acceptable due to the high cost. Last but not the least, the proposed operation leads to OoO and against the existing HARQ mechanism.
Due to the unclear motivation and significant standard impact as well as UE complexity, we have below proposals:
Proposal 5: For a given HARQ process number, a UE is not expected to receive a new TB with the same HARQ process number before the completion of the transmission of a previous TB.

Format of the group-common DCI
In RAN1#105 meeting, both DCI formats, i.e., the first DCI format with G-RNTI and the second DCI format with G-RNTI, have been agreed as the group-common DCI for PTM scheme 1. In detail, the existing DCI format 1-0 with C-RNTI and the existing DCI format 1-1 with C-RNTI are reused as baseline, respectively. The open issues for the first and the second DCI format design are focused on concrete fields and payload size determination.
· On bitlength of FDRA field: 
Since the BWPs other than initial BWP are configure via a UE-specific way, different UEs may have different BWP configurations in terms of different central frequency point, numerology or bandwidth. There is no common reference for the group of UEs to determine the allocated frequency resource with reference to the respective UE-specific BWP configuration. So one open issue is how gNB indicates the scheduled frequency resource for transmitting the group-common PDSCH to the group of UEs. In detail, when either resource allocation type 0 or type 1 is used for allocating frequency resource within the target UE’s active BWP, the lowest RB of the active BWP is deemed PRB 0 and other RBs of the active BWP is numbered with reference to PRB 0. Due to the possible different active BWPs among the group of UEs, it is impossible to find out a common reference to define PRB 0 of the common frequency resource. 
Another issue is how to determine the payload size of frequency domain resource assignment (FDRA) indicator in the DCI from a UE’s perspective. Since the number of bits required for FDRA indicator is based on the bandwidth of the UE’s active BWP and different UEs may have different active BWP bandwidths, a solution is required for the group of UEs to determine a same payload size of the DCI scheduling the group-common PDSCH.
As mentioned in section 2.1, based on the common frequency region defined/configured for MBS, one straightforward way is to use the bandwidth of the common frequency region to determine the number of bits of FDRA indicator in the DCI so as to determine the payload size of the DCI. Meanwhile, following the same logic to legacy PRB reference within a BWP, the lowest RB of the common frequency region is deemed RB 0 for PDSCH scheduling. In this way, the RB numbering and the DCI payload size determination can be solved.
Proposal 6: RB numbering within the common frequency region is with reference to the lowest RB of the common frequency region.
Proposal 7: The number of bits for frequency domain resource assignment indicator in DCI is determined based on the bandwidth of the common frequency region.

· On the fields of Identifier and TPC command:
One-bit Identifier is used to differentiate DL DCI formats and UL DCI formats. Since a DCI format with CRC scrambled by G-RNTI is always used for DL scheduling, there is no need to include such identifier bit in the DCI with CRC scrambled by G-RNTI. 
Two-bit TPC command field in DCI scheduling PDSCH is used for accumulatively adjusting the transmit power of associated PUCCH. Since PUCCH is transmitted in UE-specific manner, it does not make sense to indicate the TPC command in a group-common DCI. The corresponding transmit power adjustment for PUCCH can be realized by DCI format 2-2 with CRC scrambled by TPC-PUCCH-RNTI.
Proposal 8: DCI with CRC scrambled by G-RNTI does not include one-bit identifier.
Proposal 9: DCI with CRC scrambled by G-RNTI does not include two-bit TPC field.

· On the fields of Carrier indicator and BWP indicator:
Three-bit carrier indicator is used for cross-carrier scheduling. Cross-carrier scheduling is configured by dedicated RRC signaling and different UEs may be configured with different carriers. Meanwhile, cross-carrier scheduling is an optional UE capability. Hence, it may be difficult to use a group-common DCI on one carrier to schedule a group-common PDSCH on another carrier. Since a DCI format with CRC scrambled by G-RNTI is a group common DCI, there is no need to include three-bit carrier indicator. 
One or two bits are used as BWP indicator in existing DCI format 1-1. BWPs other than initial BWP are configured by dedicated RRC signaling for each UE and different UEs may be configured with different BWPs with different frequency range or bandwidths. Hence, it may be difficult to use a group-common DCI to switch BWP for the group of UEs. Since a DCI format with CRC scrambled by G-RNTI is a group common DCI, there is no need to include BWP indicator. 
Proposal 10: DCI with CRC scrambled by G-RNTI does not include carrier indicator.
Proposal 11: DCI with CRC scrambled by G-RNTI does not include BWP indicator.

Furthermore, for PTM transmission scheme 1, the group-common DCI should be transmitted to the group of UEs so that it should be transmitted within the common frequency region configured for MBS. A same CORESET and associated common search space should be configured to each UE of the group for the group to detect the group-common DCI. 
Proposal 12: A common CORESET is configured within the common frequency region for MBS for the group of UEs.
Proposal 13: A common search space is configured associated with the common CORESET for MBS for the group of UEs.

DCI size alignment
In RAN1#105 meeting, both DCI formats, i.e., the first DCI format with G-RNTI and the second DCI format with G-RNTI, have been agreed as the group-common DCI for PTM scheme 1. In detail, the existing DCI format 1-0 with C-RNTI and the existing DCI format 1-1 with C-RNTI are reused as baseline, respectively. Meanwhile, one note is added for each DCI format, “Note: All of the fields may not be reused and the size of the fields may not be the same”. As analyzed in above section, for a DCI format with CRC scrambled by G-RNTI, it is obvious that this DCI is not a fallback DCI and each field of this DCI can be configurable. Then reusing DCI format 1-0 and DCI format 1-1 as baseline is not quite clear. Generally, DCI format 1-0 with C-RNTI is used as fallback DCI with each field being not configurable and DCI format 1-1 with C-RNTI is used as non-fallback DCI with almost every field being configurable. However, for PTM scheme 1, each field of the first DCI format or the second DCI format can be configurable. Since either the first DCI format or the second DCI format can be configured to support MIMO or other features, what’s the difference for the two DCI formats for PTM scheme 1? Considering RAN1 has agreed two DCI formats for PTM scheme 1, the detailed design for the first DCI format can be prioritized over the second one.
Based on above, we have below observations:
Observation 1: DCI with CRC scrambled by G-RNTI is a new DCI and each field can be configurable.
Observation 2: Each field of the DCI with CRC scrambled by G-RNTI should be same for UEs in same group.

	Agreement:
Confirm the working assumption: 
Keep the “3+1” DCI size budget defined in Rel-15 for Rel-17 MBS.
· FFS: 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.



To keep the “3+1” DCI size budget, the main issue needs to be addressed is whether the DCI with CRC scrambled by G-RNTI is counted in the maximum three DCI size budget with C-RNTI, or the DCI sizes budget with other RNTIs. 
Firstly, the group-common DCI for PTM scheme 1 is used for scheduling a group-common PDSCH. It is not a good way to count this group-common DCI as the DCI sizes with other RNTIs. 
Secondly, if the size of the group-common DCI for PTM scheme 1 is counted in “1” other RNTI DCI size, then the size of the group-common DCI for PTM scheme 1 and all the other DCI size (e.g., DCI format 2_0, 2_1, 2_4, 2_5, 2_6) should be aligned to the maximum DCI size among these DCI formats. Considering DCI format 2-x series are also different among UEs in the same MBS group, it is difficult for network to configure the same DCI size to the group-common DCI for PTM scheme 1 and the DCI format 2-x series.
Assuming both the first DCI format with CRC scrambled by G-RNTI (reusing DCI format 1-0 as baseline) and DCI format 1-1 with CRC scrambled by G-RNTI (reusing DCI format 1-1 as baseline) are counted as “C-RNTI”, there are 5 DCI formats with CRC scrambled by C-RNTI or G-RNTI which need to be monitored by a UE:
(1)	DCI format 1-0 with CRC scrambled by C-RNTI
(2)	First DCI format with CRC scrambled by G-RNTI
(3)	DCI format 1-1 with CRC scrambled by C-RNTI
(4)	Second DCI format with CRC scrambled by G-RNTI
(5)	DCI format 0-1 with CRC scrambled by C-RNTI
To keep 3+1 budget, a straightforward way is to align the payload size of (1) and (2), (3) and (4), respectively, so that the total number of different payload sizes with C-RNTI including G-RNTI does not exceed 3. Aligning the size of (1) and (2) is more straightforward than aligning the size of (3) and (4). Hence, the G-RNTI for the first DCI format is counted as “C-RNTI”.
Assuming the G-RNTI for the second DCI format is counted as “C-RNTI” and taking CBG-based retransmission as example, if CBG-based retransmission with maximum 8 CBGs per TB is configured for the UE, the UE assumes 8-bit CBGTI field included in the DCI format 1-1 with CRC scrambled by C-RNTI. In order to align the size of DCI format 1-1 with CRC scrambled by C-RNTI, the second DCI format with CRC scrambled by G-RNTI has to include 8 bits CBGTI which may be reserved as padding bits. In that sense, aligning the size of DCI format 1-1 with CRC scrambled by C-RNTI and the second DCI format with CRC scrambled by G-RNTI may bring more overhead in the second DCI format. If aligning the size of (4) and (5), same issues happen and more padding bits are needed. It is better to align the size of the second DCI format with CRC scrambled by G-RNTI with DCI format 2-x series, i.e., here, the G-RNTI for the second DCI format is counted as “other RNTI”.
Based on above discussion, we have below proposals:
Proposal 14: For DCI size alignment, G-RNTI for the first DCI format is counted as C-RNTI.
Proposal 15: For DCI size alignment, G-RNTI for the second DCI format is counted as other RNTI.

SPS PDSCH for multicast
As agreed in previous RAN1 meeting, for RRC_CONNECTED UEs, more than one SPS group-common PDSCH configuration for MBS can be configured per UE and the total number of SPS configurations supported by a UE currently defined for unicast is not increased due to additionally supporting MBS. Therefore, maximum 8 SPS configurations can be configured for multicast and/or unicast. One straightforward way is to let gNB determine the number of SPS configurations for multicast or unicast so that gNB has full scheduling flexibility.
Regarding the activation/deactivation of group-common SPS PDSCH configuration, RAN1 has agreed that group-common PDCCH is supported for activation and deactivation of the group-common SPS configuration for MBS. One FFS issue is how to address the DCI missing problems when the DCI is transmitted for activation/deactivation of the group-common SPS configuration. When one UE missed the activation DCI, it implies the UE shall miss the following SPS PDSCH transmissions. However, gNB can’t know which UE has successfully received the activation DCI and which UE has missed the activation DCI. Such DTX issue needs to be addressed. 
Since Rel-8, for DL SPS release, UE shall generate one bit of ACK and transmit it in the PUCCH for confirming the reception of the DL SPS release DCI. This mechanism can be reused here for confirming the reception of activation DCI and deactivation DCI. That is to say, upon reception of an activation/deactivation DCI for multicast SPS PDSCH, the UE shall transmit ACK for confirming the reception to gNB. As long as all the UEs in the group confirm the reception of activation/deactivation DCI, the gNB shall activate or deactivate the group-common SPS configuration.
Since ACK-only feedback is required, one sequence is enough for transmitting the ACK to gNB. The key point is each UE in the group should be configured with a specific PUCCH resource so that the gNB can differentiate whether a UE has received the activation/deactivation DCI or not. In case the UE has not transmitted ACK on the UE-specific PUCCH resource, gNB shall retransmit the activation/deactivation DCI. For those UEs which have reported ACK on the respective PUCCH resource may receive the retransmitted activation/deactivation DCI, it can neglected by UEs. 
With the UE-specific PUCCH resource, the UE can not only transmit ACK for confirming the reception of activation/deactivation DCI but also transmit ACK for the transmission of SPS PDSCH. After the group-common SPS configuration is activated, the UE shall receive the SPS PDSCH and transmit the corresponding ACK on the UE-specific PUCCH resource if the SPS PDSCH is correctly received or transmit nothing on the UE-specific PUCCH resource if the SPS PDSCH is incorrectly received. Based on this ACK-only based HARQ-ACK feedback, the gNB can know whether a certain UE has correctly received the SPS PDSCH and can retransmit the SPS PDSCH in PTP manner to the UE. Since the activation/deactivation DCI and the associated SPS PDSCH don’t occur in same slot, the UE-specific PUCCH resource can be used not only for confirming the reception of the activation/deactivation DCI but also for confirming the reception of the associated SPS PDSCH.
[bookmark: _Hlk71385541]In RAN1#104bis meeting, RAN1 has agreed to define G-CS-RNTI at least for SPS group-common PDSCH and activation/deactivation of multicast SPS configurations which is different from CS-RNTI for unicast SPS configurations. One open issue is whether the CS-RNTI can be used for PTP based retransmission when initial transmission is SPS group-common PDSCH. Since different HARQ process number is used for unicast and multicast including SPS unicast PDSCH, SPS group-common PDSCH and dynamically scheduled unicast/multicast PDSCH, using a DCI format with CRC scrambled by CS-RNTI for scheduling PTP based retransmission can distinguish different HARQ processes. Hence, it is sufficient to use CS-RNTI for scheduling PTP based retransmission of a given SPS group-common PDSCH. 
Based on above discussion, we have below proposals:
Proposal 16: For group-common SPS configuration, a UE-specific PUCCH resource is configured for each UE to transmit ACK upon reception of activation/deactivation DCI.
Proposal 17: For group-common SPS configuration, the UE-specific PUCCH resource for confirming reception of activation/deactivation DCI is used for the UE to transmit ACK for the SPS PDSCH.
Regarding the reliability of group-common PDCCH activation of SPS group-common PDSCH, as long as the gNB does not detect the ACK feedback from one UE, the gNB can retransmit the activation command via group-common PDCCH to the group.
Proposal 18: For group-common SPS configuration activated by group-common PDCCH, gNB can retransmit the group-common PDCCH if no ACK is detected from one UE.

Conclusion
In this contribution, we focus on the group scheduling issues for MBS transmission and have below observations and proposals:
Observation 1: DCI with CRC scrambled by G-RNTI is a new DCI and each field can be configurable.
Observation 2: Each field of the DCI with CRC scrambled by G-RNTI should be same for UEs in same group.

Proposal 1: Confirm the working assumption that Option 2B is supported for CFR configuration.
Proposal 2: The starting PRB index and the number of contiguous PRBs of the MBS frequency region are configured within the dedicated unicast BWP via RRC signaling.
Proposal 3: The starting PRB of the MBS frequency region is configured with reference to the starting PRB of the dedicated unicast BWP.
Proposal 4: A UE receiving multicast does not expect to receive both PTM scheme 1 based retransmission and PTP based retransmission at a same time for a same TB.
Proposal 5: For a given HARQ process number, a UE is not expected to receive a new TB with the same HARQ process number before the completion of the transmission of a previous TB.
Proposal 6: RB numbering within the common frequency region is with reference to the lowest RB of the common frequency region.
Proposal 7: The number of bits for frequency domain resource assignment indicator in DCI is determined based on the bandwidth of the common frequency region.
Proposal 8: DCI with CRC scrambled by G-RNTI does not include one-bit identifier.
Proposal 9: DCI with CRC scrambled by G-RNTI does not include two-bit TPC field.
Proposal 10: DCI with CRC scrambled by G-RNTI does not include carrier indicator.
Proposal 11: DCI with CRC scrambled by G-RNTI does not include BWP indicator.
Proposal 12: A common CORESET is configured within the common frequency region for MBS for the group of UEs.
Proposal 13: A common search space is configured associated with the common CORESET for MBS for the group of UEs.
Proposal 14: For DCI size alignment, G-RNTI for the first DCI format is counted as C-RNTI.
Proposal 15: For DCI size alignment, G-RNTI for the second DCI format is counted as other RNTI.
Proposal 16: For group-common SPS configuration, a UE-specific PUCCH resource is configured for each UE to transmit ACK upon reception of activation/deactivation DCI.
Proposal 17: For group-common SPS configuration, the UE-specific PUCCH resource for confirming reception of activation/deactivation DCI is used for the UE to transmit ACK for the SPS PDSCH.
Proposal 18: For group-common SPS configuration activated by group-common PDCCH, gNB can retransmit the group-common PDCCH if no ACK is detected from one UE.
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