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Introduction
In RAN1#106 e-meeting, the mechanisms to support group scheduling for RRC_CONNECTED UE was extensively discussed. Good progress was achieved, including CFR definition, SPS operation, search space definition. The following agreements were achieved during last meeting:

	Agreement:
Confirm the working assumption with the following update:
Option 2B for CFR associated with UE active BWP other than initial DL BWP is supported at least for multicast of RRC-CONNECTED UEs.
· FFS: CFR associated with initial BWP
· FFS: CFR larger than initial BWP
Note: The deleted FFSs can be discussed in another AI.

Agreement:
For multicast of RRC-CONNECTED UEs, align the size of the first DCI format for GC-PDCCH with DCI format 1_0 with CRC scrambled by C-RNTI monitored in CSS.

Agreement:
Confirm the following 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:
For indication of the starting PRB and the length of PRBs of CFR for multicast of RRC-CONNECTED UEs,
· the starting PRB is referenced to Point A, i.e., the starting PRB is a PRB determined by subcarrierSpacing of the associated BWP and offsetToCarrier corresponding to this subcarrier spacing, similar as how locationAndBandwidth of a BWP is indicated as described in TS 38.331.
· FFS: Indication mechanism.

Agreement:
For LBRM and TBS determination for GC-PDSCH:
· The maximum number of layers can be provided by maxMIMO-Layers in PDSCH-Config for MBS in CFR; if not provided, a default value is defined.
· FFS the default value.
· The maximum modulation order can be determined from mcs-Table in PDSCH-Config for MBS in CFR; 
· FFS: if mcs-Table in PDSCH-Config for MBS is not configured in CFR, a value determined from mcs-Table in PDSCH-Config for unicast in the active DL BWP is used; if the mcs-Table in PDSCH-Config for unicast is not configured, Table 5.1.3.1-1 in TS38.214 is used (similar as the default value in R16). 
· xOverhead can be provided in PDSCH-Config for MBS in CFR; if not provided, a default value of zero is used.
· The number of PRBs is determined based on the size of CFR.

Agreement:
The first DCI format for GC-PDCCH uses the same fields as DCI format 1_0 with CRC scrambled by C-RNTI with the following modifications:
· At least ‘Identifier for DCI formats’ is not needed.
· FFS: Whether the field should be ignored and reserved, or should be removed.
· For FDRA determination, down-select from following options:
· Option 1:
· 
 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 resource blocks that can be indicated are
· the resource blocks in the CORESET 0 if CORESET 0 is configured for the cell; and
· the resource blocks in the initial DL bandwidth part if CORESET 0 is not configured for the cell.
· 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.
· FFS details, e.g., 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, 8} which satisfies ;otherwise, 
· 
Option 3:  is given by the size of CFR in the active DL BWP

Agreement:
The second DCI format for GC-PDCCH uses the same fields as DCI format 1_1 with the following modifications:
· At least ‘Identifier for DCI formats’ and ‘SRS request’ are not needed.
· FFS whether the fields should be ignored and reserved, or should be removed.
· Note: At least the configurable fields in DCI format 1_1 remain configurable for the second DCI format

Agreement:
For initializing scrambling sequence generator for GC-PDCCH with the second DCI format, 
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET in a CFR used for the GC-PDCCH;  otherwise.
· FFS: Values for . Choices include one or more of the following:
· Alt1: G-RNTI used for the GC-PDCCH.
· Alt2: 0
· Alt3: Other fixed values

Agreement:
If a SPS-config for MBS is configured in CFR, one G-CS-RNTI is associated with the SPS-config.
· FFS: Multiple G-CS-RNTIs associated with one SPS-config

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Agreement:
For FDRA determination of the first DCI format for GC-PDCCH, down-select from Option 2 and updated Option 3.
· 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.
· FFS details, e.g., 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, 8} which satisfies ;otherwise, 
· 
Option 3:  is given by the size of CFR in the active DL BWP
· If the size of the first DCI format for GC-PDCCH prior to truncation is larger than the size of DCI format 1_0 monitored in CSS, the bit width of the FDRA field in the first DCI format for GC-PDCCH is reduced by truncating the first few most significant bits such that the size of the first DCI format for GC-PDCCH equals the size of DCI format 1_0 monitored in CSS.
· FFS: Whether the removed/reserved fields can be repurposed for FDRA
· FFS: Solution for the case where the size of the first DCI format for GC-PDCCH prior to padding is smaller than the size of DCI format 1_0 monitored in CSS.

Conclusion:
The specification impact of having a new Type-x CSS for GC-PDCCH in RRC_CONNECTED state can be studied and discussed further.

Agreement:
For initializing scrambling sequence generator for GC-PDSCH scheduled by the second DCI format for multicast received in Type-x CSS, 
·  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-PDCCH with the second DCI format received in Type-x CSS, 
 equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET in a CFR used for the GC-PDCCH;  otherwise.



In this contribution, we provide our views on remaining issues of group scheduling for MBS. 
Discussion
Remaining issues on CFR
In RAN1#106 e-meeting, it was agreed that the starting PRB of CFR is referenced to point A. However, the indication mechanism is still open. The frequency resources of CFR is used to determine the frequency range wherein the MBS PDSCH can be transmitted. The functionality is exactly the same as the BWP. For the determination of RBs occupied by a BWP, the following mechanism is employed in the current specification:
	[bookmark: OLE_LINK4]-	a common RB [image: ] and a number of contiguous RBs [image: ] provided by locationAndBandwidth that indicates an offset [image: ] and a length [image: ] as RIV according to [6, TS 38.214], setting [image: ], and a value [image: ] provided by offsetToCarrier for the subcarrierSpacing



Considering the functionality and simplicity, we think the current mechanism to configure the frequency resources for BWP can be fully reused. 

Proposal 1: The frequency resources occupied by CFR is indicated with the same way for BWP indication, i.e. a RIV indicating an offset  and a length  is configured via RRC.

Given CFR is optional, it was discussed that whether it is possible transmitting MBS traffic on a dedicated BWP without CFR. From our point of view, it is totally gNB’s decision whether to configure a CFR for UEs belonging to the same MBS group. If we look into this issue from the angle of transmission and reception, it would be sufficient for UE if the same understanding on PDCCH monitoring and time-frequency resources related to PDSCH transmission is achieved across UEs. We can be confident to say all the information necessary to a common understanding for PDCCH and PDSCH reception can be provided by the UE-dedicated BWP configuration. To be specific, gNB can aligns all the parameters needed for group common scheduling, e.g. search space configuration, frequency resources, TDRA table, etc. There is no issue from both gNB and UE side to support MBS traffic without CFR configuration. 

[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Proposal 2: Multicast can be supported in a dedicated unicast BWP when no CFR is configured for that BWP.

In RAN1#106 e-meeting, it was agreed that the CFR-specific parameters are used to determine the xOverhead and the maximum TBS related to LBRM. However, there is still holes on determining the maximum number of layers and the maximum modulation order, which are excerpted as below:
	· The maximum number of layers can be provided by maxMIMO-Layers in PDSCH-Config for MBS in CFR; if not provided, a default value is defined.
· FFS the default value.
· The maximum modulation order can be determined from mcs-Table in PDSCH-Config for MBS in CFR; 
· [bookmark: OLE_LINK5][bookmark: OLE_LINK8]FFS: if mcs-Table in PDSCH-Config for MBS is not configured in CFR, a value determined from mcs-Table in PDSCH-Config for unicast in the active DL BWP is used; if the mcs-Table in PDSCH-Config for unicast is not configured, Table 5.1.3.1-1 in TS38.214 is used (similar as the default value in R16). 



Currently, if the maxMIMO-Layers is not configured for a DL BWP, the UE uses the maxMIMO-Layers configuration in IE PDSCH-ServingCellConfig of the serving cell to which this BWP belongs to when the UE operates in this BWP. If the maxMIMO-Layers is not provided in IE PDSCH-ServingCellConfig of the serving cell as well, the maximum MIMO layer is determined by the maximum number of layers for PDSCH supported by the UE for the serving cell according to FG 2-3.  For a CFR, it located in one of the BWPs belongs to a serving cell. The relationship can be illustrated with Figure 1 as below.


Figure 1: Relationship among serving cell, BWPs and CFR
For a UE configured with CFR, it may have three maxMIMO-Layers parameter with different level: 
· maxMIMO-Layers configured via PDSCH-ServingCellConfig which is a cell-specific parameter
· maxMIMO-Layers configured via PDSCH-Config per BWP
· maxMIMO-Layers configured via PDSCH-Config per CFR
It should be noted that all the above configuration are optional on basis of a mandatory UE capability.
If somehow gNB does not configure maxMIMO-Layers in PDSCH-Config for MBS in CFR, UE has three potential default values, i.e. Cell-specific value, BWP-specific value and UE-specific value determined via UE capability. The BWP-level limit is not suitable for the default value for CFR as it is a BWP-specific configuration which may be different from UEs in order to satisfy various scenarios. On the other hand, the maxMIMO-Layers configured via PDSCH-ServingCellConfig is optional which may or may not be configured. Once it is not provided, the value provided by UE capability would be taken as the default value. It can be seen that the procedure would be a little bit complicated. The simplest solution would take the value provided by UE capability as the default value once it is not provided in PDSCH-config for MBS in CFR. Although the UE capability is UE-specific, gNB can group the UE with the same capability together. It can be fully up to gNB implementation.

Proposal 3: If the maximum number of layers is not provided by maxMIMO-Layers in PDSCH-Config for MBS in CFR, a default value is defined as the maximum number of MIMO layer provided by UE capability.

In the current specification, three MCS tables are defined which are denoted as MCS table 1, MCS table 2 and MCS table 3 in TS 38.214. MCS table 1 is the default MCS table since Rel-15. Table 2 is introduced to support 256 QAM which can achieve a very high spectrum efficiency.  Table 3 is introduced for URLLC in Rel-15 in order to achieve ultra reliability for data transmission. If neither table 2 nor table 3 is configured, table 1 is used for PDSCH transmission. It should be noted that the mcs-table included in PDSCH-config is configured per UE. In the other word, gNB only needs to consider how to achieve the best performance for the UE. However, the MCS table used for MBS traffic is a compromise among UEs. It is not proper to take the UE-specific MCS table as default for CFR.

Proposal 4: 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).
 
For activation/deactivation of semi-persistent ZP CSI-RS resource set, the main concern comes from the time offset related to UEs belonging to the same group is different. From our understanding, the timeline for semi-persistent ZP CSI RS transmission can be fully controlled by network. For example, network configures same periodicity and offset for ZP CSI-RS resource and trigger it in the same slot. Correspondingly, the semi-persistent ZP CSI RS could be transmitted and received in the same slot. 

Proposal 5: The current mechanism for semi-persistent ZP CSI RS is reused, i.e. do NOT introduce common trigger signalling for semi-persistent ZP CSI-RS within CFR.

Remaining issues on multicast PDCCH
For initializing scrambling sequence generator for GC-PDCCH with the second DCI format, the operation related to  has been agreed which is similar to the current mechanism. However, there are still different options on determination of values for , which are shown below:
· Alt1: G-RNTI used for the GC-PDCCH.
· Alt2: 0
· Alt3: Other fixed values
Generally speaking, any alternative in the above can achieve a common understanding for UEs belonging to the same MBS group. However, Alt2 bring no specification impacts which means the current wording in the specification can be straightly applied to MBS. For simplicity, we prefer Alt2.

Proposal 6: For initializing scrambling sequence generator for GC-PDCCH with the second DCI format,  equals zero.

For initializing scrambling sequence generator for GC-PDCCH with the first DCI format, how to determine the value of   was discussed and a tentative proposal was proposed as below:
	[High] Proposal 2-9a:
For initializing scrambling sequence generator for GC-PDCCH with the first DCI format, 
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET in a CFR used for the GC-PDCCH;  otherwise.
· FFS: Values for . Choices include one or more of the following:
· Alt1: G-RNTI used for the GC-PDCCH.
· Alt2: 0
· Alt3: Other fixed values



The mean idea is to fully reuse the same mechanism for the second DCI format. There is a concern that the proposal would lead to an inconsistent situation between Idle/Inactive state and CONNECTED state. For example,  equals the higher layer parameter pdcch-DMRS-ScramblingID in CONNECTED state while  in Idle/Inactive state as there is no UE-dedicated RRC signaling. Considering the following agreements in RAN#93 meeting: 
	Agreement (Updated proposal from RAN1#106e):
For a configured/defined CFR for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state.
· Support Case-C
· Support at least one of Case D and Case E. 
· Down-selection to be made at RAN1#106b-e
· Note: Case C, D and E are defined in previous agreements


There is no doubt that gNB has the power to configure a CFR for UEs in Idle/Inactive state. Accordingly, gNB can configure the parameters relevant to GC-PDCCH scrambling, including pdcch-DMRS-ScramblingID. From this perspective, gNB can guarantee the consistence for a UE during state switching between RRC_CONNECTED state and RRC_IDLE/INACTIVE state. Hence we have the following proposal:

Proposal 7: For initializing scrambling sequence generator for GC-PDCCH with the first DCI format, the same mechanism for the second DCI format should be reused.

Regarding to the modification on DCI format 1_0 and DCI format 1_1 when they are used as the first DCI format and second DCI format for GC-PDCCH respectively, there are different options identified during the last meeting, i.e. the field should be ignored and reserved, or should be removed. We don’t think removals of such information fields is workable as it will introduce additional DCI payload which definitely increase the efforts for maintain the 3+1 DCI budget.  For the ignore or reserve kind of mechanism, we don’t see the difference as both of them do not change the current content of the DCI formats and UE do not use the corresponding information fields. Actually the ‘reserved’ mechanism has been already extensively used in the current specification, e.g. there are some information fields carried by DCI format 1_0 which are reserved once it is associated with SI-RNTI, P-RNTI, RA-RNTI. All in all, we think the same mechanism as the current specification should be fully reused to avoid any additional standard work and avoid any risk on breaking the DCI budget 3+1.

Proposal 8: Regarding to the unnecessary information fields included in DCI format 1_0 and DCI format 1_1 when they are used as the first DCI format and second DCI format respectively, these information fields should be reserved as the current specification.

It is well understood that the bit width of FDRA field plays an important role on determining the finial payload size for a DCI format. Currently, the FDRA determination of the first DCI format for GC-PDCCH is boiled down to the following two options:
	· 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.
· FFS details, e.g., 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, 8} which satisfies ;otherwise, 
· 
Option 3:  is given by the size of CFR in the active DL BWP
· If the size of the first DCI format for GC-PDCCH prior to truncation is larger than the size of DCI format 1_0 monitored in CSS, the bit width of the FDRA field in the first DCI format for GC-PDCCH is reduced by truncating the first few most significant bits such that the size of the first DCI format for GC-PDCCH equals the size of DCI format 1_0 monitored in CSS.
· FFS: Whether the removed/reserved fields can be repurposed for FDRA
· FFS: Solution for the case where the size of the first DCI format for GC-PDCCH prior to padding is smaller than the size of DCI format 1_0 monitored in CSS.


Basically, option 2 is a mature way which is also used in Rel-15/16. It brings trivial or even zero standard impacts. Most importantly, it is friendly to DCI alignments as the bit width of FDRA fields is same as that of DCI format 1_0 with CRC scrambled by C-RNTI. On the other hand, option 3 bring extra burden on DCI alignment as the configured CFR typically has different band width compared with CORESET#0 and the active DL BWP.

Proposal 9: For the FDRA determination of the first DCI format for GC-PDCCH, option 2 is adopted.

Regarding to the FFS point under the umbrella of option 2, we think it is straightforward and should be confirmed. Hence we have the following proposal:

Proposal 10: For the first DCI format for GC-PDCCH:
· 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, 8} which satisfies ;
· otherwise, 

In RAN1#104 e-meeting, the following agreement on how to handle PDCCH was achieved:
	Agreement:
If a CFR is configured for multicast in RRC-CONNECTED state and confined within a dedicated unicast BWP, further study the following options.
· Option 1: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission if the CORESET is fully contained in the CFR in frequency domain, and the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.
· Option 2: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP cannot be used for multicast transmission even if the CORESET is fully contained in the CFR in frequency domain, and the CORESET configured in PDCCH-config for MBS in the CFR cannot be used for unicast transmission.
· Option 3: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission if the CORESET is fully contained in the CFR in frequency domain, but the CORESET configured in PDCCH-config for MBS in the CFR cannot be used for unicast transmission.
· Option 4: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP cannot be used for multicast transmission even if the CORESET is fully contained in the CFR in frequency domain, but the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.



First of all, CORESET is used to define the frequency-time domain resources for PDCCH mapping. There is no difference from RE-mapping perspective for both UE-dedicated PDCCH and MBS-specific PDCCH. Secondly, no matter the CORESET is configured by PDCCH-config for UE-dedicated BWP or by PDCCH-config for CFR, it can always be realized by the UE. There is no issue for network or UE to transmit/receive PDCCH on the CORESET.

Proposal 11: If a CFR is configured for multicast in RRC-CONNECTED state and confined within a dedicated unicast BWP, the following option1 should be adopted:
· Option 1: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission if the CORESET is fully contained in the CFR in frequency domain, and the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.

It was agreed that the current 3+1 DCI budget is maintained. However, how to count the DCI with a CRC scrambled with G-RNTI is still FFS. The criteria of splitting the four DCI sizes into 3+1 is to put all the DCIs related to unicast data scheduling into a group and the others into another group.  For the DCI scrambled by G-RNTI, it is used for group common PDSCH scheduling. Different from the cell-specific PDSCH, the scheduling of multicast PDSCH is more flexible, e.g. the related parameters are configured by gNB in terms of UE-specific signalling. From this perspective, it is reasonable to count the G-RNTI as ‘C-RNTI’.  Furthermore, the payload size of a DCI scheduling MBS traffic is typically different from that of the other DCIs, e.g. the DCI format 2-x family. If G-RNTI is counted as other RNTI, alignment is needed among different DCIs. It should be noted in the current specification the DCI format 2-x family has to be configured or padding to the same payload size as that of fallback DCI scrambled with SI-RNTI/P-RNTI/RA-RNTI. Considering the non-fallback DCI, i.e. DCI format 1_1 or DCI format 1_2, could be used for MBS scheduling, the payload size of DCI used for group scheduling would be much larger than that of fallback DCI formats. Accordingly, the performance of broadcast DCI, e.g. DCI scrambled with SI-RNTI, and DCI format 2-x family would be certainly jeopardized as they have to be padded to a much larger size than it is needed. Last but not least, the standard effort on alignment among DCIs in the ‘other RNTI’ group would be unexpected.

Proposal 12:  G-RNTI is counted as C-RNTI despite of DCI formats.

Remaining issues on HARQ process management

In RAN1#103 e-meeting, three possible transmission schemes for MBS were identified, i.e. PTP transmission scheme, PTM transmission scheme 1 and PTM transmission scheme 2. There is still no consensus on PTM transmission scheme 2. The basic idea of PTM transmission scheme 2 is to use multiple UE-specific DCIs to schedule the same group common PDSCH. The first motivation of PTM scheme 2 is to use separate DCI for different UEs to schedule the MBS PDSCH so that the PDCCH transmission can carter to the channel condition for each UE. The second motivation of PTM scheme 2 is to use individual DCI to indicate UE-specific resources for HARQ-ACK. However, the PDCCH overhead would be much larger than that of PTM transmission scheme 1 as the DCI is redundantly transmitted. On the other hand, the performance of PDCCH transmission under the umbrella of PTM transmission scheme 1 can also be guaranteed via adopting a conservative strategy to deliver group scheduling DCI. For PUCCH resources, it is agreed that up to gNB implementation to guarantee orthogonal PUCCH resources among UEs in the same group.

 Proposal 13:  Do not support PTM transmission scheme 2.

It was agreed that the retransmission of PTM transmission scheme 1 can be PTM transmission scheme 1 or PTP transmission scheme. However, views on whether to support PTM transmission scheme 1 retransmission and PTP transmission scheme simultaneously for different UEs in the same group are still divergent. Generally speaking, PTP retransmission is used if small partition of UEs in the same group feedback NACK for multicast PDSCH. More accurate scheduling can be achieved for MBS PDSCH. In this case, retransmission with PTM transmission scheme 1 is redundant. On the other hand, if network decides to re-transmit the failed MBS transmission with PTM transmission scheme 1, it should guarantee the MBS PDSCH is robust for all the UEs in the group. Again the additional PTP-based retransmission is unnecessary.

Proposal 14:  Do not support PTM scheme 1 based retransmission and PTP scheme based retransmission simultaneously for dynamic MBS transmission in the same MBS group.

In the last meeting, it was agreed to further study whether/how to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast. Actually in RAN1#104 e-meeting, we made the following agreement:
	Agreement:
The same HARQ process ID and NDI are used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB.



For a PTP retransmission, the HARQ process ID should be same as that of PTM scheme 1 initial transmission. As the HARQ process is still on going for the PTM scheme1 transmission, the HARQ process ID should not be used for another HARQ process. In the other words, PTP (re)transmission for unicast should be allocated with different HARQ ID. 

Observation 1: There is no issue on differentiating the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.

Remaining issues on MBS SPS configuration
In RAN1#106 e-meeting, it was agreed that one G-CS-RNTI is associated with the SPS-config if a SPS-config for MBS is configured in CFR. However, it is still open whether multiple G-CS-RNTIs associated with one SPS-config can be supported or not. There have been plenty of RNTIs defined in the current specification, e.g. C-RNTI, CS-RNTI, MCS-C-RNTI, G-RNTI, GS-RNTI, etc. Assigning multiple RNTI values for the same functionality will further consuming the finite RNTI values. It will impact not only the Rel-17 UEs but also the Rel-15/16 UEs considering the co-existence scenarios. From this perspective, any intention to allocate redundant RNTI values for the same purpose should be fully verified. However, we don’t see the motivation of supporting multiple G-CS-RNTIs associated with one SPS-config. Furthermore, it was already agreed that multiple SPS configuration can be configured for MBS for RRC_CONNECTED UE supporting MBS which is captured in the following agreement achieved in RAN1#104bis e-meeting:
	Agreement: 
For RRC_CONNECTED UE supporting MBS, support up to 8 configured SPS configurations in a BWP of a serving cell for unicast and MBS in total. 
· It is up to gNB implementation to configure the SPS configuration indexes for unicast and MBS, respectively.




With the above agreement, the reasoning of supporting multiple G-CS-RNTIs associated with one SPS-config is even more questionable as the flexibility of MBS SPS transmission can be perfectly supported. Last but least, the calculation of HPN for SPS PDSCH may be carefully investigated if multiple G-CS-RNTIs associated with one SPS-config is supported. Considering the late stage and there are still many essential issues on group scheduling, we don’t prefer to open the door for endless discussion on this trivial issue.

Proposal 15: Do not support multiple G-CS-RNTIs associated with one SPS-config.


Similar to dynamic MBS transmission, there is different views on whether to support PTM transmission scheme 2 based retransmission and PTP transmission scheme based transmission simultaneously for SPS MBS transmission in the same MBS group. As aforementioned, we don’t think it is necessary.

Proposal 16:  Do not support PTM scheme 1 based retransmission and PTP scheme based retransmission simultaneously for SPS MBS transmission in the same MBS group.

Another issue is whether to support UE-specific PDCCH in addition to group-common PDCCH for deactivation of SPS group-common PDSCH. One motivation to support UE-specific deactivation for SPS group common PDSCH may be it can achieve more precise control on the SPS release. For example, gNB may want to release partial UEs whilst maintains the left. However, considering gNB has the full power to determine the UE group, it can achieve the precise control at the very beginning. Hence the motivation of supporting UE-specific PDCCH for deactivation is not clear to us. We can only accept it once the use case is validated.

Furthermore, the SPS transmission is activated via an activation DCI scrambled via GS-RNTI. There is no issue if the SPS transmission is deactivated via a de-activation DCI scrambled via the same GS-RNTI as UE surely can be clear on the to-be-deactivated SPS transmission is a MBS SPS. While if UE-specific deactivation for SPS group common PDSCH is supported, CS-RNTI is used to scramble the de-activation DCI. Considering the CS-RNTI is also applied to a UE-specific SPS deactivation, it is ambiguous on whether the deactivation aims at group common SPS PDSCH or UE-specific SPS PDSCH.

Observation 2: UE-specific deactivation for SPS group common PDSCH brings ambiguity on the to-be-deactivated SPS PDSCH.

In the last meeting, the reliability for MBS SPS activation is discussed and the following agreement was achieved:
	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



One of the concerns on the above alternatives is that network may not be able to know the activation DCI is missed. The situation is actually quite similar to unicast SPS activation. gNB transmit the activation signalling, gNB can transmit another activation DCI to re-initialize the SPS if no HARQ-ACK is received. The only issue is gNB cannot identify whether the activation is received or not once NACK-only based HARQ-ACK is supported for MBS transmission. One possible solution is to abandon NACK-only HARQ-ACK for SPS transmission. Considering the proposed solutions to enhance the reliability for MBS SPS activation, alternative 2 is similar as Rel-15/16 mechanism and can be reused.

Proposal 17: For reliability of the group-common PDCCH activation of SPS group-common PDSCH, retransmit the activation command via UE-specific PDCCH.

Conclusion

In this contribution, we discuss the remaining issues on group scheduling.  Based on the discussion, we have the following observation：

Observation 1: There is no issue on differentiating the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.

Observation 2: UE-specific deactivation for SPS group common PDSCH brings ambiguity on the to-be-deactivated SPS PDSCH.

Furthermore, we have the following proposals:
Proposal 1: The frequency resources occupied by CFR is indicated with the same way for BWP indication, i.e. a RIV indicating an offset  and a length  is configured via RRC.

Proposal 2: Multicast can be supported in a dedicated unicast BWP when no CFR is configured for that BWP.

Proposal 3: If the maximum number of layers is not provided by maxMIMO-Layers in PDSCH-Config for MBS in CFR, a default value is defined as the maximum number of MIMO layer provided by UE capability.

Proposal 4: 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).

Proposal 5: The current mechanism for semi-persistent ZP CSI RS is reused, i.e. do NOT introduce common trigger signalling for semi-persistent ZP CSI-RS within CFR.

Proposal 6: For initializing scrambling sequence generator for GC-PDCCH with the second DCI format,  equals zero.

Proposal 7: For initializing scrambling sequence generator for GC-PDCCH with the first DCI format, the same mechanism for the second DCI format should be reused.

Proposal 8: Regarding to the unnecessary information fields included in DCI format 1_0 and DCI format 1_1 when they are used as the first DCI format and second DCI format respectively, those information fields should be reserved as the current specification.

Proposal 9: For the FDRA determination of the first DCI format for GC-PDCCH, option 2 is adopted.
Proposal 10: For the first DCI format for GC-PDCCH:
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, 8} which satisfies ;
otherwise, 

[bookmark: _GoBack]Proposal 11: If a CFR is configured for multicast in RRC-CONNECTED state and confined within a dedicated unicast BWP, the following option1 should be adopted:
· Option 1: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission if the CORESET is fully contained in the CFR in frequency domain, and the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.

Proposal 12:  G-RNTI is counted as C-RNTI despite of DCI formats.

Proposal 13:  Do not support PTM transmission scheme 2.

Proposal 14:  Do not support PTM scheme 1 based retransmission and PTP scheme based retransmission simultaneously for dynamic MBS transmission in the same MBS group.

Proposal 15: Do not support multiple G-CS-RNTIs associated with one SPS-config.

Proposal 16:  Do not support PTM scheme 1 based retransmission and PTP scheme based retransmission simultaneously for SPS MBS transmission in the same MBS group.
Proposal 17: For reliability of the group-common PDCCH activation of SPS group-common PDSCH, retransmit the activation command via UE-specific PDCCH.
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