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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This paper focuses on discussing the remaining issues for MBS, including PRI for NACK-only feedback, procedure timeline for NACK-only, NACK-only multiplexing with Type-1 CB for unicast, retransmission for multicast, correction to rate matching for unicast/multicast/broadcast, the max data rate for unicast and MBS PDSCH, and PUCCH for NACK-only model. Some CRs are also provided. 
[bookmark: _Ref114732477]Issue#1: PRI for NACK-only feedback
[bookmark: OLE_LINK4]For NACK-only feedback mode1 converting into ACK/NACK, separate PUCCH resources can be configured or if not configured, PUCCH resources configured for unicast will be shared. In either case, the PUCCH resource used for the feedback can be indicated in the scheduling DCI. However, for NACK-only mode2, a set of separate PUCCH resources needs to be configured for channel selection, and the PUCCH resource used for the feedback depends on the decoding result and the predefined mapping to the PUCCH resources indices. 
Despite which mode configured for NACK-only based feedback, a single TB with NACK-only feedback may dynamically be scheduled to happen. Whether and how PRI is used needs to be solved for such a case.
The discussion in the last meeting ended up with the following agreement:
	Agreement
For PRI included in DCI format 4_1/4_2, 
· if the G-RNTI is configured with NACK-only mode1, PRI indicates the PUCCH for the HARQ-ACK feedback including the case of one TB in scheduled. 
· If the G-RNTI is configured with NACK-only mode2,
· FFS on whether/how to interpret the PRI. 



DCI missing could happen commonly to NACK-only mode1 and mode2. However, it should be noted that DCI missing is UE specific issue so the group-common DCI/PDSCH missing could happen to one but may not happen to the other UEs. From network perspective, if more than one TB is scheduled to feedback HARQ-ACK in the same PUCCH in NACK-only mode1, network can set a proper PRI in the group-common DCI which will be individually mapped to UE specific PRI and the associated PUCCH resource. 
However, if it is NACK-only mode2, for other UEs not missing DCI, PUCCH resource selection will depend on UE decoding result. It is not predictable for network to set a proper PRI in the group-common DCI which may be missed by some UE because the indicated PUCCH is expected to be shared by all the UEs. In addition, the mapping table between HARQ-ACK values and the PUCCH resources is tolerable to DCI missing and the missed TB/PDSCH can be retrieved as long as not all UEs missed the same TB/PDSCH. Therefore, for NACK-only mode2, it is not practically easy to use PRI indicating the PUCCH resource for the case of one TB scheduled due to the DCI missing issue. 
Overall, since UEs only receives one TB does not mean only one TB is transmitted from network due to DCI missing issue, for NACK-only mode2, there is no need to differentiate one TB or more than one TB scheduled from network and PRI will be ignored by UEs. 
Proposal 1: For PRI included in DCI format 4_1/4_2, if the G-RNTI is configured with NACK-only mode2, PRI will be ignored by UEs. 
The CR to TS38.213 is provided in [1].
[bookmark: _Ref114738585]Issue#2: procedure timeline for NACK-only
To address the issues induced by NACK-only mode2 feedback, how the PUCCH resources for NACK-only mode2 is configured was discussed in the last meeting, which ended up the following agreement:
	[bookmark: OLE_LINK122]Agreement
When NACK-only PUCCH overlaps with other PUCCH/PUSCH transmission, NACK-only is transformed into ACK/NACK and multiplexed with other PUCCH/PUSCH transmission:
· [bookmark: OLE_LINK111]Opt4: All PUCCHs have the same starting symbol and the same time duration




With this agreement, how to determine whether NACK-only mode2 feedback collides with another PUCCH or PUSCH is solved. However, the one issue regarding the timeline for NACK-only mode2 feedback could not be resolved by this agreement because the frequency domain allocation for the PUCCH resources also affect whether UE needs additional time for PUCCH transmission for NACK-only mode2. 
TS38.214 [2] clause 5.3 UE PDSCH processing procedure time specifies the time required for UE providing a valid HARQ-ACK message, which is defined as the time from the end of the last symbol of the PDSCH to the first uplink symbol of the PUCCH which carries the HARQ-ACK information. 
Such currently defined PDSCH processing procedure time mostly considers the time for processing PDSCH based on the assumption that the PUCCH resource for transmission is determined per PRI indication after decoding DCI for ACK/NACK based feedback. However, for NACK-only based feedback, the PUCCH resource can only be determined after decoding PDSCH. Moreover, it is perceived that the time required for determining the PUCCH resource and preparing the PUCCH transmission is dominant, compared to the time required for decoding PDSCH. 
The discussion in the last meeting ended up the following proposal [3], which did not progress further due to limited time in the last meeting:
	Proposal 2.2.3-r1
Extend PDSCH processing procedure time for NACK-only mode2 based feedback by adding  into  as follows:
, where  when UE is configured with the same PRB for the PUCCH resources configured for NACK-only mode2. Otherwise. FFS on value of x. 
· Note all PUCCH resources have the same starting symbol and the same time duration
· FFS whether to differentiate the cases for one TB or more than one TB scheduled. 




It should be the common understanding, at least from UE implementation perspective, that as long as all PUCCH resources are not allocated to be the same PRB (though with the same starting symbol and the same duration as agreed), UE needs extra time to get PUCCH transmitted for NACK-only. When different PRBs are allocated for the PUCCH resources for selection, the value of  depends on UE implementation but could be specified as a fixed value. 
It was also raised that whether to differentiate the cases for one TB or more than one TB scheduled because potentially PRI can be used to indicate PUCCH resource for one TB. However, as analyzed in section 2 that network and UE may not be aligned with the number of TBs scheduled from network due to UE specific DCI missing issue, PRI is therefore ignored by UEs in NACK-only mode2. Accordingly, for the time needed for UE preparing PUCCH transmission, there is no need to differentiate the cases for one TB or more than one TB scheduled. 
Regarding the value of  for the case of PUCCH resources configured in different PRBs, it depends on UE implementation and it may further depend on how much the gap is between the allocated PRBs. Typically,  plus a margin can be acceptable or  takes . 
Proposal 2: Extend PDSCH processing procedure time for NACK-only mode2 based feedback by adding  into  as follows:
, where  when UE is configured with the same PRB for the PUCCH resources configured for NACK-only mode2. Otherwise. 
· Note all PUCCH resources have the same starting symbol and the same time duration

Note: The CR to TS38.214 is provided in [4].
Timeline for multiplexing multiple UCI
In addition to multiplexing NACK-only with ACK/NACK, there are cases for multiplexing with CSI, SR in one PUCCH or PUSCH. TS 38.213 clause 9.2.5 specifies the timeline for UE reporting multiple UCI types, where PUCCH or PUSCH transmission is in response to a DCI format detection by the UE and , , , , and  are defined for solving a group of overlapping PUCCHs and PUSCHs. 
For NACK-only feedback, with the agreement that all PUCCH resources configured for NACK-only mode2 have the same starting symbol and the same duration, assuming extending the  for PDSCH configured with NACK-only mode2 feedback by adding  as discussed in section 3, the currently specified timelines in TS 38.213 clause 9.2.5 can still be applicable with a minor update to  by adding  for the i-th PDSCH(s) configured with nack-only mode2, for multiplexing ACK/NACK based and NACK-only based feedback for PDSCH(s).
The CR to TS38.213 is provided in [5].
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424][bookmark: _Ref129681832]Issue#3: NACK-only multiplexing with Type-1 CB for unicast
[bookmark: OLE_LINK1]ACK/NACK based or NACK-only based HARQ-ACK feedback is configured per G-RNTI. For NACK-only based feedback, mode1 (converting into ACK/NACK) or mode2 (PUCCH channel selection) is configured per CFR. The pdsch-HARQ-ACK-CodebooklistMulticast, fdmed-ReceptionMulticast, or type1-Codebook-GenerationMode is configured per UE for multicast. 
When UE is configured with a G-RNTI with NACK-only mode2, the question is whether pdsch-HARQ-ACK-CodebooklistMulticast, fdmed-ReceptionMulticast, or type1-Codebook-GenerationMode is configured or when configured how to interpret the configurations. 
For NACK-only mode2, one of 15 PUCCH resources will be chosen based on the decoding result for the HARQ-ACK transmission and counting/ordering the HARQ-ACK bits is based on C-DAI. In addition, when NACK-only feedback collides with other UCI or PUSCH, the NACK-only is converted into ACK/NACK feedback for multiplexing. If NACK-only mode2 only supports Type-2 codebook, when UE multiplexes with other UCI or PUSCH, the codebook for NACK-only mode2 should still be based on Type-2. Otherwise, from UE implementation perspective, dropping Type-2 codebook and regenerating codebook based on Type-1 to multiplex HARQ-ACK for unicast or PUSCH is more complex and may require additional time. 
Since multiplexing different codebook types for unicast and multicast is supported, despite Type-1 or Type-2 codebook for unicast, it is supported to multiplex HARQ-ACK feedback for unicast and NACK-only mode that is always based on Type-2 codebook. If UE is configured with multiple G-RNTIs, given the pdsch-HARQ-ACK-CodebooklistMulticast configuration is applied to all configured G-RNTIs, UE is expected to be configured with Type-2 codebook as long as one G-RNTI is configured with NACK-only mode2. Otherwise, it may happen that NACK-only mode2 alone based on Type-2 will be dropped and a Type-1 codebook will be regenerated instead for multiplexing Type-1 codebook for the other G-RNTI(s).
Proposal 3: When UE is configured with NACK-only mode2, UE is not expected to be configured with Type-1 codebook for multicast and then configuration of fdmed-ReceptionMulticast, or type1-Codebook-GenerationMode is not applicable accordingly. 
Note that the CR to TS38.213 is provided in [6].
Issue#4: retransmission for multicast
Retransmission schemes for multicast were discussed during the work item phase, which ended up with the following agreement: 
	Agreement:
For RRC_CONNECTED UEs, if ACK/NACK based HARQ-ACK feedback is supported for PTM scheme 1, and if initial transmission for multicast is based on PTM transmission scheme 1, support retransmission(s) using PTP transmission.
· The HARQ process ID and NDI indicated in DCI is used to associate the PTM scheme 1 and PTP transmitting the same TB.



For NACK-only based feedback, the common understanding was that PTP retransmission is not workable because which UE transmits the NACK is undetectable from network perspective. However, such common understanding was based on the assumption that the PUCCH resources for feedback are shared by all UEs within the group to reduce the PUCCH overhead. Nevertheless, the PUCCH resources for NACK-only feedback are up to network configuration and the resources might be shared or not. On the other hand, when the NACK-only feedback is converted into ACK/NACK bits in the cases of e.g., in NACK-only mode1, or multiplexing with ACK/NACK feedback for unicast or other multicast configuration, the network can retransmit the failed TB via PTP. Therefore, the G-RNTI configured with NACK-only feedback does not necessarily mean the retransmission can only be PTM. 
From TS38.213 [7] as referenced as follows, it is unclear or could be misleading that NACK-only can only imply PTM retransmission because the PTP retransmission is only mentioned for the first HARQ-ACK reporting mode. Likewise, the retransmission scheme for G-CS-RNTI configured with NACK-only feedback needs to be clarified as well. 
	A PDSCH reception providing an initial transmission of a transport block is scheduled only by a multicast DCI format. For the first HARQ-ACK reporting mode, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a multicast DCI format using a same G-RNTI as the G-RNTI of the initial transmission of the transport block, or by a unicast DCI format using a C-RNTI [6, TS 38.214].



The CR is provided in [8].
Issue#5: Rate matching
RAN1 agreed that the rate matching patterns can be configured for MBS multicast/broadcast for PDSCH to perform rate matching around. TS38.213 [7] also naturally reflects the agreement by stating that the PDCCH monitoring will be skipped if a PDCCH candidate is mapped to one or more REs that overlap with REs of any RB indicated by the rate matching patterns. 
However, the current incorporation of the case for MBS multicast/broadcast resulted in precluding the case of PDCCH conveying the DCI format scrambled by e.g., SI-RNTI/P-RNTI/RAR-RNTI, ect, for the cases that the rate matching patterns configured in pdsch-Config, ServingCellConfig, or ServingCellConfigCommon.  
In addition, as discussed in [9], for UE not supporting multipleCORESET (indicating whether the UE supports configuration of up to two PDCCH CORESETs per BWP in addition to the CORESET with CORESET-ID 0 in the BWP and optional for FR1) in FR1, in order to receive MBS multicast in CFR within UE active BWP, the other CORESET than CORESET0 configured for scheduling unicast is also used for scheduling multicast and the CORESET should be included completely within the CFR. 
In such a case, for the rate matching pattern configured for multicast (within IE of pdsch-ConfigMulticast) due to the CORESET configured for unicast which is also used for scheduling multicast, if a PDCCH candidate is mapped to one or more REs that overlap with REs of any RB determined by the pattern, the UE does not expect to monitor the PDCCH candidate. This UE behaviour is applied to the cases that the rate matching pattern configured for MBS broadcast within IE of pdsch-ConfigMCCH/pdsch-ConfigMTCH and to the cases that the DCI format is for unicast or multicast or scrambled by other RNTIs mapped in CSS, e.g., SI-RNTI/P-RNTI/RAR-RNTI, ect. 
The CR is provided in [10]. 
Issue#6: the max data rate for FDMed unicast and MBS PDSCH
FDMed unicast and MBS PDSCH including FDMed unicast and multicast or FDM-ed unicast and broadcast is supported. Note that FDM-ed multicast and broadcast is not supported. The FG33-1-2 FDMed unicast and broadcast and FG33-3-2 are agreed to be reported per FSPC in RAN#97e. 
Now how the max data rate across all CCs or per CC is calculated for the case of FDM-ed unicast and MBS PDSCH is ambiguous. Assuming the  and  is TS38.306 is not changed, i.e., based on the parameters configured for unicast, it is then worth stating that the max data rate calculated in TS38.214 including unicast and multicast/broadcast for both TDM-ed and FDM-ed cases. 
The CR is provided in [12].
Issue#7: Channel combinations UE supports
RAN1 made the following agreements regarding the channel combinations UE is required or not required to support: 
	Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH PDSCH and MTCH PDSCH in PCell.
Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and SIB1 or Paging PDSCH in PCell.
· FFS: PBCH and other SIBs
[bookmark: OLE_LINK83]Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and SIB PDSCH in PCell.
Agreement
For RRC_IDLE/INACTIVE UEs, a UE is required to support reception of FDMed MCCH PDSCH and PBCH in PCell.
Agreement
[bookmark: OLE_LINK94][bookmark: OLE_LINK93]For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MTCH PDSCH and PBCH in PCell.
Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and RAR PDSCH in PCell.
Agreement
For RRC_CONNECTED UEs, 
· a UE is not required to support reception of FDMed MCCH/MTCH/multicast PDSCH and SIB PDSCH in Pcell.
· a UE is required to support reception of FDMed MCCH PDSCH and PBCH in Pcell.
· a UE is not required to support reception of FDMed MTCH PDSCH and PBCH in Pcell.
· a UE is not required to support reception of FDMed multicast PDSCH and PBCH in Pcell.
Agreement
For RRC_CONNECTED UEs,
· a UE is not required to support reception of FDMed multicast PDSCHs in Pcell or Scell. 
· a UE is not required to support reception of FDMed multicast PDSCH and MCCH/MTCH for broadcast in Pcell or Scell.
· a UE is not required to support reception of FDMed multicast PDSCH and Paging PDSCH in Pcell.
Agreement
For RRC_CONNECTED UEs, 
· a UE is not required to support reception of FDMed MCCH PDSCH and MTCH PDSCH in PCell or SCell.
· a UE is not required to support reception of FDMed multiple MTCH PDSCHs in PCell or SCell.
Agreement
For RRC_CONNECTED UEs, a UE is not required to support reception of FDMed MCCH/MTCH/multicast PDSCH and RAR PDSCH in PCell.



With these agreements, TS38.202/TS38.213/TS38.214 all tried to reflect these agreements. However, it is understood that TS38.213 is less relevant than TS38.214 to these agreemnts since TS38.213 is supposed for specifying UE handling control channels. In addition, TS38.202 also needs to reflect these agreements normally as it serves other topics in this regard as well. 
In editor CR review phase, it was clarified that coordinated CRs to TS38.202/TS38.213/TS38.214 are needed and would be better to be handled together. Accordingly, these CRs are provided in [13] to [15].
Issue#8: PUCCH for NACK-only mode1
PUCCH resource used for NACK-only feedback was discussed and agreed in the last meeting as follows:
	Agreement
· For the case when the PUCCH transmission for the NACK-only based feedback for one G-RNTI collides with the PUCCH transmission for ACK/NACK feedback for another G-RNTI with the same priority and then UE multiplexes the NACK-only based feedback with the ACK/NACK feedback onto the same PUCCH by transforming NACK-only into the ACK/NACK based HARQ-ACK bit, the PUCCH resources for transmitting the multiplexed HARQ-ACK bits is from the PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback. 
· For a UE configured with G-RNTI(s) with NACK-only HARQ-ACK feedback, when NACK-only HARQ-ACK bits are transformed into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback based on the k1 and the PRI indication in the last DCI scheduling multicast. If PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback is not configured, the PUCCH-Config/PUCCH-ConfigurationList configured for unicast is used. 
· FFS: the case NACK-only is for multicast SPS PDSCH only. 



Basically two cases are considered. The first case is that NACK-only feedback for G-RNTIx collides with ACK/NACK feedback for G-RNTIy, for which the NACK-only feedback includes mode1 and mode2 configured by RRC signaling. According to the agreement, the PUCCH resource taking from the PUCCH-Config/PUCCH-ConfigurationList configured for G-RNTIy is determined by the k1 and PRI included in the last DCI scheduling G-RNTIy. 
[bookmark: OLE_LINK3]The other case is for NACK-only mode1 feedback alone for G-RNTIx. What was agreed in such a case is that the PUCCH resource determined by the k1 and PRI included in the last DCI scheduling G-RNTIx is taken from PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback and, if not configured, from PUCCH-Config/PUCCH-ConfigurationList configured for unicast. Making such agreement was because it was commonly assumed that the PUCCH-Config/PUCCH-ConfigurationList configured for NACK-only may be shared by UEs in the group. However, it should be noted as discussed in UE feature [16] as well that NACK-only mode1 as basic FG for NACK-only should support the shared PUCCH resources with unicast and mode2 assumes using separate PUCCH resources from that for unicast, so that, as mode1 or mode2 is configured by RRC signaling, the PUCCH resources can also be configured accordingly, i.e., UE-specific resource for mode1 and shared resource for mode2. With the above agreement, network is not able to configure a separate PUCCH-Config/PUCCH-ConfigurationList for NACK-only mode1 because a UE may not be configured with another G-RNTI with ACK/NACK based feedback. 
Proposal 4: Updating the following agreement as follows in red: 
	· For a UE configured with G-RNTI(s) with NACK-only HARQ-ACK feedback, when NACK-only HARQ-ACK bits are transformed into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback NACK-only mode1 based on the k1 and the PRI indication in the last DCI scheduling multicast. If PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback NACK-only mode1 is not configured, the PUCCH-Config/PUCCH-ConfigurationList configured for unicast is used. 
· FFS: the case NACK-only is for multicast SPS PDSCH only.



For the case of NACK-only for multicast SPS PDSCH only, NACK-only mode1 or mode2 is still applied. The corresponding UE features are defined in FG33-5-1f and FG33-4a with FG33-5-1f as the prerequisite FG. Likewise, for the case of NACK-only converted into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from SPS-PUCCH-AN-List configured for multicast with NACK-only mode1. If SPS-PUCCH-AN-List configured for multicast with NACK-only mode1 is not configured, the SPS-PUCCH-AN-List configured for unicast is used.
Proposal 5: For the case of NACK-only converted into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from SPS-PUCCH-AN-List configured for multicast with NACK-only mode1. If SPS-PUCCH-AN-List configured for multicast with NACK-only mode1 is not configured, the SPS-PUCCH-AN-List configured for unicast is used.

Conclusions
Remaining issues regarding NACK-only, retransmission for multicast, and correction for rate matching, etc. are discussed in the paper. The proposals are summarized as follows:
Proposal 1: For PRI included in DCI format 4_1/4_2, if the G-RNTI is configured with NACK-only mode2, PRI will be ignored by UEs. 
Proposal 2: Extend PDSCH processing procedure time for NACK-only mode2 based feedback by adding  into  as follows:
, where  when UE is configured with the same PRB for the PUCCH resources configured for NACK-only mode2. Otherwise. 
· Note all PUCCH resources have the same starting symbol and the same time duration

Proposal 3: When UE is configured with NACK-only mode2, UE is not expected to be configured with Type-1 codebook for multicast and then configuration of fdmed-ReceptionMulticast, or type1-Codebook-GenerationMode is not applicable accordingly. 
Proposal 4: Updating the following agreement as follows in red: 
	· For a UE configured with G-RNTI(s) with NACK-only HARQ-ACK feedback, when NACK-only HARQ-ACK bits are transformed into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback NACK-only mode1 based on the k1 and the PRI indication in the last DCI scheduling multicast. If PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback NACK-only mode1 is not configured, the PUCCH-Config/PUCCH-ConfigurationList configured for unicast is used. 
· FFS: the case NACK-only is for multicast SPS PDSCH only.



Proposal 5: For the case of NACK-only converted into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from SPS-PUCCH-AN-List configured for multicast with NACK-only mode1. If SPS-PUCCH-AN-List configured for multicast with NACK-only mode1 is not configured, the SPS-PUCCH-AN-List configured for unicast is used.

References
[bookmark: _Ref114756136][bookmark: _Ref108629796][bookmark: _Ref114678691][bookmark: _Ref109298363]R1-2208468, Correction on PRI for NACK-only HARQ-ACK feedback to TS38.213, Huawei, HiSilicon, CBN, RAN1#110bis-e, e-meeting, October 10-19, 2022.
[bookmark: _Ref114756092]TS 38.214, NR; Physical layer procedures for data (Release 17) V17.3.0 (2022-09). 
[bookmark: _Ref114736002]R1-2207714	FL summary#4 on improving reliability for MBS for RRC_CONNECTED UEs, Moderator (Huawei), RAN1#110, Toulouse, France, August 22 – 26, 2022.
[bookmark: _Ref114736158]R1-2208466, Correction on processing timeline for NACK-only mode2 to TS38.214, Huawei, HiSilicon, CBN, RAN1#110bis-e, e-meeting, October 10-19, 2022.
[bookmark: _Ref114738756]R1-2209832, Correction on processing timeline for NACK-only mode2 to TS38.213, Huawei, HiSilicon, CBN, RAN1#110bis-e, e-meeting, October 10-19, 2022.
[bookmark: _Ref114754038]R1-2208467, Correction on codebook type for NACK-only HARQ-ACK feedback to TS38.213, Huawei, HiSilicon, CBN, RAN1#110bis-e, e-meeting, October 10-19, 2022.
[bookmark: _Ref114755259]TS 38.213, NR; Physical layer procedures for control (Release 17), V17.3.0 (2022-09). 
[bookmark: _Ref114755274]R1-2210207, Correction on retransmission schemes for MBS HARQ-ACK feedback to TS38.213, Huawei, HiSilicon, CBN, RAN1#110bis-e, e-meeting, October 10-19, 2022.
[bookmark: _Ref110850930]R1-2207529, Discussion on rate matching patterns and CORESET configuration for MBS, Huawei, HiSilicon, RAN1#110, Toulouse, France, August 22 – 26, 2022.
[bookmark: _Ref114755490]R1-2208469, Correction on UE behaviors of PDCCH monitoring for configured RM patterns to TS38.213, Huawei, HiSilicon, CBN, RAN1#110bis-e, e-meeting, October 10-19, 2022.
[bookmark: _Ref70263630][bookmark: _Ref82276554][bookmark: OLE_LINK18] R1-2207923, Updated RAN1 UE features list for Rel-17 NR after RAN1 #110 Thursday, Moderators (AT&T, NTT DOCOMO, INC.), RAN1#110, Toulouse, France, August 22 – 26, 2022.
[bookmark: _Ref114766740]R1-2209833, Correction on the max data rate for multiplexing MBS and unicast to TS38.214, Huawei, HiSilicon, CBN, RAN1#110bis-e, e-meeting, October 10-19, 2022.
[bookmark: _Ref114772579]R1-2210208, Correction on the channel combinations for MBS UE handling to TS38.213, Huawei, HiSilicon, CBN, RAN1#110bis-e, e-meeting, October 10-19, 2022.
R1-2210210, Correction on the channel combinations for MBS UE handling to TS38.202, Huawei, HiSilicon, CBN, RAN1#110bis-e, e-meeting, October 10-19, 2022.
[bookmark: _Ref114772588]R1-2210209, Correction on the channel combinations for MBS UE handling to TS38.214, Huawei, HiSilicon, CBN, RAN1#110bis-e, e-meeting, October 10-19, 2022.
[bookmark: _Ref109382076]R1-2205758, Rel-17 UE features for NR MBS, Huawei, HiSilicon, RAN1#110, Toulouse, France, August 22 – 26, 2022. 
