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1 Introduction
In RAN#88-e the revised work item on NR multicast and broadcast services was approved [1]. One of the objectives is to specify a group scheduling mechanism to allow RRC_CONNECTED UEs to receive Broadcast/Multicast service. In this contribution, we present our views on the group scheduling mechanism for MBS.

2 Discussion
2.1 Group-common PDCCH
2.1.1 CORESET
In RAN1#104bis-e it was discussed whether CORESET can be shared between PDCCH-Config for multicast and PDCCH-Config for unicast, and the following was agreed [2].
	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.


At first, it seems to be beneficial from perspective of better scheduling flexibility that CORESET can be shared between PDCCH-Config for multicast and PDCCH-Config for unicast. On the other hand, availability in actual scenario needs to be considered carefully.
For ‘the CORESET configured in PDCCH-Config for unicast is used for multicast transmission’, since CORESETs for unicast can be configured differently for each UE, it will be difficult to use them for multicast where the configuration must be aligned among UEs in the group. Valid CORESETs for multicast will be only those configured in PDCCH-Config for multicast.
For ‘the CORESET configured in PDCCH-Config for multicast is used for unicast transmission’, this operation is possible without any issue. In SearchSpace IE the associated CORESET ID is provided. For unicast transmission, gNB can use the parameter to indicate to use the CORESET configured in PDCCH-Config for multicast. Note that it can be up to NW side whether to use for unicast transmission the CORESET configured in PDCCH-Config for multicast. Based on the above analysis, we propose to support Option 4.
Proposal 1: Support Option 4 for sharing CORESETs between PDCCH-Config for unicast and PDCCH-Config for multicast.

2.1.2 Search space set
In RAN1#105-e, the following agreement was made [3].
	Agreement:
For CSS of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, Alt 2 is supported:
· [bookmark: _GoBack]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


And in RAN1#106-e it was discussed whether to reuse type-3 CSS or to define a new type CSS as type-x CSS, and the following conclusion was reached [4].
	Conclusion:
The specification impact of having a new Type-x CSS for GC-PDCCH in RRC_CONNECTED state can be studied and discussed further.


The specification of monitoring priority of search space sets is described in TS38.213 10.1. In the current specification, the number of PDCCH candidates and CCEs for CSS sets are calculated first, and the remaining BD/CCEs are allocated to USS sets in search space index order. The monitoring priority of Type-x CSS is determined by the same method as the existing USS. Some new IEs (e.g., searchSpacesToAddModListExt-r17) will need to be introduced in PDCCH-Config to support Type-x CSS. If Type-3 CSS is reused as Type-x CSS, the monitoring priority should be changed from Rel-15/16 only when the new IE for multicast is configured, and the monitoring priority should be the same as Rel-15/16 when the new IE is not configured to maintain compatibility. In this case, search space sets would need to be classified as shown in Table 1.
Table 1 search space sets classification
	
	Higher priority
	Lower priority

	Rel-15/16
	CSS sets
	USS sets

	Rel-17(New type CSS)
	CSS sets other than new type CSS sets
	USS sets and new type CSS sets

	Rel-17(Type-3 CSS)
	CSS sets other than type-3 CSS sets with the new IE for multicast configured
	USS sets and type-3 CSS sets with the new IE for multicast configured


In terms of specification description, there seems to be no significant difference between reusing type-3 CSS and defining a new type CSS.
Observation 1: In terms of specification impact, there is no significant difference between reusing type-3 CSS and defining a new type CSS.

2.1.3 First DCI format
In RAN1#104bis-e, the following agreement was made.
	Agreement:
For group-common PDCCH of Rel-17 MBS, support at least two DCI formats.
· DCI format 1_0 is used as the baseline for the first DCI format with CRC scrambled with G-RNTI.
· DCI format 1_1 or 1_2 is used as the baseline for the second DCI format with CRC scrambled with G-RNTI
· FFS: Which of DCI format 1_1 or 1_2 is used as the baseline
· FFS: Details of the reuse (or not) of DCI format 1_0, 1_1 or 1_2 fields 


A HARQ-ACK feedback timing is indicated by k1. In Rel-15/16, the list of k1 values for DCI format 1_0 is fixed in the specification (i.e., {1, 2, 3, 4, 5, 6, 7, 8}). PUCCH scheduling flexibility is low if the list is reused for the first DCI format for multicast. Thus, a list of k1 values for the first DCI format for multicast should be configurable. Especially for ACK/NACK-based feedback with PTM scheme 1, gNB can allocate for each UE different PUCCH resource in different slot by this configurability. Otherwise, k1 shall be common among UEs. PUCCH resources for all UEs shall be allocated at the same slot in this case, which leads to quite low flexibility of PUCCH scheduling. For simplicity, the size of ‘PDSCH-to-HARQ_feedback timing indicator’ field should be fixed at 3 bits, and it should be possible to configure up to 8 k1 values.
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Figure 1 Configurable list of k1 values
Observation 2: If the existing k1 list for DCI format 1_0, which is fixed as {1, 2, 3, 4, 5, 6, 7, 8} is reused for the first DCI format for multicast, PUCCH scheduling flexibility is low since a larger slot offset cannot be indicated and HARQ feedback slot becomes the same among UEs receiving a group-common PDSCH.
Proposal 2: A list of k1 values for the first DCI format for multicast is configurable.
· The size of ‘PDSCH-to-HARQ_feedback timing indicator’ field is fixed at 3 bits, and up to 8 k1 values can be configured.

2.1.4 Second DCI format
In previous meetings, the following agreements were made [5].
	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:
The ‘TPC command for scheduled PUCCH’ field is not needed for the second DCI format for multicast.
· FFS: Whether the field should be reserved or should be removed.


For DCI fields in DCI format 1_1 for unicast that the size is determined by parameters in PDCCH-Config or PDSCH-Config, the size of the corresponding fields in the second DCI format can be determined based on the parameters in PDCCH-Config or PDSCH-Config for multicast. It is necessary to consider how to determine the size of other DCI fields. DCI fields in DCI format 1_1 that the size is determined based on parameters that are not included in either PDCCH-Config or PDSCH-Config are as follows.
· Carrier indicator
· Bandwidth part indicator
· Downlink assignment index
· One-shot HARQ-ACK request
· PDSCH group index
· New feedback indicator
· Number of requested PDSCH group(s)
· CBG transmission information
· CBG flushing out information
· SCell dormancy indication
It is possible to align the understanding of DCI size among UEs by making the relevant settings of all UEs in a group the same, but it is too restrictive. 
For simplicity and flexibility, the size of ‘Carrier indicator’ field in the second DCI format should be explicitly configured in a CFR. Also, if the field is present, it should be possible to configure the association of CI and cell for multicast separately from that for unicast. An example is shown in Figure 2. Similarly for the BWP indicator field in the second DCI format, the size should be explicitly configured in a CFR and it should be possible to configure the association of BWPI and BWP for multicast separately from that for unicast.
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[bookmark: _Ref86766833]Figure 2 An example of association list of CI and cell for multicast
Proposal 3: The size of the ‘Carrier indicator’ field in the second DCI format for multicast is explicitly configured in a CFR.
· If the field is present, the association of carrier indicator value and cell can be configured separately from that for unicast.
Proposal 4: The size of the ‘BWP indicator’ field in the second DCI format for multicast is explicitly configured in a CFR.
· If the field is present, the association of BWP indicator value and BWP can be configured separately from that for unicast.
For the DAI field in the second DCI format, it is not desirable to tie codebook type to size, as different codebook types may be configured for different UEs in a group. The size should be explicitly configured in a CFR.
Proposal 5: The size of ‘Downlink assignment index’ field in the second DCI format for multicast is explicitly configured in a CFR
· A UE configured with type-1 HARQ-ACK codebook ignores the field.
Enhanced type-2 and type-3 codebooks, or some other features will not be supported in Rel-17 MBS, but it might be better to include the relevant fields in the second DCI format for forward compatibility.
Proposal 6: The sizes of the following fields in the second DCI format for multicast are explicitly configured in a CFR
· One-shot HARQ-ACK request
· PDSCH group index
· New feedback indicator
· Number of requested PDSCH group(s)
· CBG transmission information
· CBG flushing out information
· SCell dormancy indication
Note: When the above fields are present, a UE ignores them.
‘DMRS sequence initialization’ will not always be needed. Therefore, the presence or absence of ‘DMRS sequence initialization’ should be configurable.
Proposal 7: The presence or absence of the ‘DMRS sequence initialization’ field in the second DCI format for multicast is configurable in a CFR.

2.1.5 DCI size alignment procedure
If the number of DCI sizes exceeds the “3+1” budget, it is necessary to adjust their DCI sizes to fit the budget. There are two possible options for supporting the second DCI format for multicast while maintaining “3+1” DCI size budget.
· Option 1: Align the size of DCI format 1_1 for unicast with the size of the second DCI format for multicast.
· Option 2: Align the size of the second DCI format for multicast with the size of DCI format 2_x.
In Option 1, if the size of DCI format 1_1 for unicast is smaller than the size of the second DCI format for multicast, padding bits are added to DCI format 1_1 for unicast. The size of the second DCI format for multicast is needed to be larger than or equal to the size of the largest DCI format 1_1 for unicast in the UE group so that the sizes at all UEs are aligned based on Option 1. Since the size of DCI format 1_1 for unicast is UE-specific, many padding bits may be added to DCI format 1_1 for unicast of some UEs, which may have a negative impact on the performance of the unicast PDCCH.
For DCI format 2_x, the sizes of DCI format 2_0, 2_1, 2_4, 2_5 and 2_6 are configurable, and the sizes of DCI format 2_2 and 2_3 are aligned with the size of DCI format 1_0 in CSS. In Option 2, the size of the second DCI format for multicast is aligned with the size of DCI format 2_0/2_1/2_4/2_5/2_6, which is common among UEs. If the second DCI format for multicast is smaller than DCI format 2_0/2_1/2_4/2_5/2_6, padding bits are added to the second DCI format for multicast. gNB can make the size of DCI format 2_0/2_1/2_4/2_5/2_6 close to the size of DCI format 1_1 for multicast by appropriately controlling the number of control information carried by a single DCI. Therefore gNB will be able to minimize the number of padding bits added to the second DCI format for multicast. Based on the analysis so far, we propose to support Option 2.
Proposal 8: Align the size of the second DCI format for multicast with the size of DCI format 2_0/2_1/2_4/2_5/2_6.

2.2 LBRM/TBS determination for PTP retransmission
In RAN1#106bis-e the following agreement was made.
	Agreement:
Study the following options for the LBRM/TBS determination for PTP retransmission of multicast.
· Option 1: based on the LBRM/TBS determination of the PTM initial transmission using same HPID and NDI.
· Option 2: based on the LBRM/TBS determination of the legacy unicast PDSCH transmission.


The correspondence between the RNTI for scrambling DCI formats and the configuration for LBRM/TBS determination is as follows
· Option 1
· C-RNTI
· PTP retransmission of multicast : PDSCH-Config for multicast
· Otherwise : PDSCH-Config for unicast
· G-RNTI : PDSCH-Config for multicast
· Option 2
· C-RNTI : PDSCH-Config for unicast
· G-RNTI : PDSCH-Config for multicast
In Option 1, parameters in PDSCH-Config for multicast are used for determining the LBRM/TBS for PTP retransmissions of multicast. It will be easier for gNB to assign the same TBS for PTP retransmission as for initial PTM transmission than Option 2. Also, since the circular buffer size will be the same for initial transmission and retransmissions, it will be easier to implement HARQ buffer related processing. However, if a UE misses a DCI format of initial PTM transmission, the UE may not be able to determine the LBRM/TBS for PTP retransmission correctly. In addition, the UE processing when receiving a DCI format scrambled with C-RNTI will be more complicated than the current specification.
In Option 2, the LBRM/TBS determination for PDSCH scheduled with a DCI format scrambled with C-RNTI is simpler than Option 1. However, if the relevant settings are different between unicast and multicast, it may be difficult for gNB to assign the same TBS for PTP retransmissions as for the initial PTM transmission. Also, the circular buffer size (Ncb in 38.212 5.4.2.1) for PTM initial transmission and PTP retransmission may be different, which may complicate the implementation of HARQ buffer related processing.
Considering the probability of PDCCH miss-detection, the probability of HARQ retransmissions, and the implementation complexity, the problems of Option 2 seem to be larger. Therefore, we prefer Option 1.
Proposal 9: For the LBRM/TBS determination for PTP retransmission of multicast, support Option 1.

2.3 HARQ process management
In RAN1#105-e the following agreement was made.
	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.


A new DCI field has been proposed to prevent the incorrect HARQ soft-combining in the case shown in the Figure 3.
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[bookmark: _Ref78794612]Figure 3 Issue caused by PDCCH miss-detection
 To discuss whether to differentiate the HARQ PID used for unicast and multicast, valid gNB behaviour should be clarified.
· Case A: If gNB semi-statically splits HARQ PIDs between unicast and multicast, different HARQ PIDs will be used for unicast and multicast transmissions. Therefore, the case shown in the figure will not happen.
· Case B: If gNB allocates HARQ PIDs dynamically between unicast and multicast,
· Case B-1: if gNB ensures that the NDI values of all UEs in the group are the same before performing PTM transmission, the case shown in the figure will not happen but it will introduce more restrictions for PTM1 scheduling.
· Case B-2: If different NDI values are allowed in the UE group before performing an initial PTM transmission, a UE needs to determine whether it is an initial transmission or a retransmission based on the new NDI interpretation rule.
Based on the previous conclusion, RAN1 assumes that both Case A and Case B are valid gNB implementation. Meanwhile, regarding Case B-1/Case B-2, either or both is not clarified sufficiently. This aspect should be discussed first. 
Proposal 10: RAN1 should discuss whether to consider different NDI values in the UE group for a certain HARQ PID before performing an initial PTM transmission.

In RAN1#106e two options of interpreting NDI for Case B-2 were raised.
	[High] Question 3-1b: If the answer is Option 2 for question 3-1a, which option do you prefer for the specification enhancement?
· Option 1: When a G-RNTI DCI is received with a given HPID in the DCI, the data shall be considered new, i.e. be treated as if the NDI bit had been toggled, irrespective of actual NDI toggling, if the G-RNTI is different from the most recent earlier received RNTI (i.e. C-RNTI or another G-RNTI) of the same HPID. When the received G-RNTI is the same as the most recent use of the HPID, legacy NDI toggling is used to indicate new data or retransmission.
· Option 2: Irrespective of earlier used RNTIs for the HPID, NDI bit ‘0’ means new data transmission, NDI bit ‘1’ means retransmission.


In Option 1, the issue shown in Figure 3 may occur. Also, when there is another PTM1 before the first unicast transmission illustrated at Figure 3, and if a UE missed the unicast transmission, the UE might misinterpret the second PTM1 as the retransmission of the first PTM1. On the other hand, Option 2 may cause the issue shown in Figure 4. For both options, the impact of PDCCH miss-detection must be carefully considered. 
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[bookmark: _Ref83210993]Figure 4 Issue caused by PDCCH miss-detection in Option 2
Observation 3: Regarding the interpretation method of NDI, both options may cause the problem of incorrectly soft-combining a unicast TB and a multicast TB due to PDCCH miss detection.

2.4 SPS group-common PDSCH
In previous meetings the following agreements were made.
	Agreement:
Confirm the working assumption: 
For activation/deactivation of SPS group-common PDSCH for MBS in RRC_CONNECTED state,
· At least group-common PDCCH is supported
· FFS: Whether and how to address the missed activation and deactivation
· FFS: Whether UE-specific PDCCH is supported for activation/deactivation

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


For retransmission of activation command, group-common PDCCH is suitable when the number of UEs requiring retransmission is large, and UE-specific PDCCH is suitable when the number of UEs requiring retransmission is small. It is better to use group-common PDCCH and UE-specific PDCCH according to the number of UEs that need retransmission. UE-specific PDCCH is also suitable for adding a new UE while providing SPS. For UE-specific PDCCH, gNB can select individual aggregation levels and perform beamforming to improve the reliability of activation commands. UE-specific activation is also useful to reduce PUCCH overhead when ACK/NACK based feedback is applied to activation commands.
For deactivation, UE-specific PDCCH is suitable for retransmitting the deactivation command to fewer UEs and releasing individual UEs. When a UE leaves SPS reception individually, if the UE stops receiving SPS GC-PDSCH without a deactivation command, it can lead to a mismatch in the HARQ-ACK feedback bits. An explicit deactivation via UE-specific PDCCH will be required.
Supporting UE-specific PDCCH may increase UE processing, so it may be better to support it subject to UE capability.
Observation 4: If a UE stops receiving SPS PDSCH without a deactivation command, it can lead to a mismatch in the HARQ-ACK feedback bits. 
Proposal 11: Support UE-specific PDCCH for activation/deactivation of SPS group-common PDSCH subject to UE capability.

2.5 BWP inactivity timer for multicast
In previous meetings the following options for the BWP inactivity timer for multicast were raised and discussed.
· Option 1: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) on/for the active BWP.
· Option 2: Introduce a new MBS-BWP-InactivityTimer for GC-PDCCH receptions.
· Option 3: Multicast reception has no impact on Rel-16 UE behavior related to BWP-InactivityTimer.
In Option 1, the existing inactivity timer is also used for multicast. The conditions for restarting the timer need to be changed. It produces RAN2 work, but it seems to be small. 
Option 2 introduces a new inactivity timer for multicast. Since multicast transmission will not always be performed while the unicast BWP associated with the CFR is active, the new timer may be useful to limit the duration of multicast reception processing. But RAN2 work will be larger than Option 1.
In Option 3, the inactivity timer may expire while a UE is receiving multicast. If the BWP after BWP switch does not contain the CFR, the UE cannot continue to receive multicast. Such a situation can be avoided by gNB sending unicast periodically, but this may be a waste of resources.
Considering the short time remaining and the issues of each option, we support Option 1.
Proposal 12: If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, option 1 is supported.
· Option 1: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) on/for the active BWP.

2.6 Default QCL assumption for group-common PDSCH
In the current specification, if a PDSCH is scheduled by a DCI format not having a TCI field present (e.g., DCI format 1_0), and the time offset between the PDCCH and the corresponding PDSCH is equal to or greater than the threshold timeDurationForQCL, the UE assumes that the PDSCH is QCL’d with the CORESET used for the PDCCH transmission. If the offset is less than timeDurationForQCL, the UE assumes that the PDSCH is QCL’d with the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot. These QCL assumptions (i.e., QCL assumptions not explicitly indicated) are called as default QCL assumption.
The latest lowest controlResourceSetId will be different among UEs in the same group when a group-common PDCCH is transmitted because each UE will receive different unicast transmissions. Thus, the QCL assumption of group-common PDSCH scheduled with the first DCI format for multicast will not be aligned among UEs in the same group if the offset between the group-common PDCCH and the corresponding PDSCH is less than timeDurationForQCL. An example is shown in Figure 5.
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[bookmark: _Ref71634711]Figure 5 Issue on default QCL assumption for group-common PDSCH
One way to align the QCL assumption among UEs is to make the offset between the group-common PDCCH and the corresponding PDSCH larger than timeDurationForQCL. timeDurationForQCL is at least 7 symbols for 60kHz SCS and 14 symbols for 120kHz SCS. In this case, the QCL assumption of the group-common PDSCH is derived from the QCL assumption of the scheduling PDCCH, the same QCL can be assumed among UEs. However, in order for the offset to be larger than timeDurationForQCL, a group-common PDCCH and the corresponding PDSCH have to be transmitted in different slots. That constraint is too large.
Therefore, we propose to specify the default QCL assumption for the case that the time offset between the group-common PDCCH and the corresponding PDSCH is less than timeDurationForQCL. There are following possible ways to specify the default QCL assumption for group-common PDSCH: 
· Option 1: Default QCL assumption is the QCL assumption of CORESET for MBS with the lowest CORESET ID.
· Option 2: Default QCL assumption is the QCL assumption of PDSCH for MBS with the lowest TCI state ID.
· Option 3: Default QCL assumption is configured by higher layer signalling.
Observation 5: In the current specification, the QCL assumption of group-common PDSCH scheduled with the first DCI format for multicast will not be aligned among UEs in the same group if the offset between the group-common PDCCH and the corresponding PDSCH is less than the threshold timeDurationForQCL.
Proposal 13: The default QCL assumption of group-common PDSCH should be specified for the case that the time offset between the group-common PDCCH and the corresponding PDSCH is less than the threshold timeDurationForQCL.

3 Conclusion
In this contribution, we have following observations and proposals:
Proposal 1: Support Option 4 for sharing CORESETs between PDCCH-Config for unicast and PDCCH-Config for multicast.
Observation 1: In terms of specification impact, there is no significant difference between reusing type-3 CSS and defining a new type CSS.
Observation 2: If the existing k1 list for DCI format 1_0, which is fixed as {1, 2, 3, 4, 5, 6, 7, 8} is reused for the first DCI format for multicast, PUCCH scheduling flexibility is low since a larger slot offset cannot be indicated and HARQ feedback slot becomes the same among UEs receiving a group-common PDSCH.
Proposal 2: A list of k1 values for the first DCI format for multicast is configurable.
· The size of ‘PDSCH-to-HARQ_feedback timing indicator’ field is fixed at 3 bits, and up to 8 k1 values can be configured.
Proposal 3: The size of the ‘Carrier indicator’ field in the second DCI format for multicast is explicitly configured in a CFR.
· If the field is present, the association of carrier indicator value and cell can be configured separately from that for unicast.
Proposal 4: The size of the ‘BWP indicator’ field in the second DCI format for multicast is explicitly configured in a CFR.
· If the field is present, the association of BWP indicator value and BWP can be configured separately from that for unicast.
Proposal 5: The size of ‘Downlink assignment index’ field in the second DCI format for multicast is explicitly configured in a CFR
· A UE configured with type-1 HARQ-ACK codebook ignores the field.
Proposal 6: The sizes of the following fields in the second DCI format for multicast are explicitly configured in a CFR
· One-shot HARQ-ACK request
· PDSCH group index
· New feedback indicator
· Number of requested PDSCH group(s)
· CBG transmission information
· CBG flushing out information
· SCell dormancy indication
Note: When the above fields are present, a UE ignores them.
Proposal 7: The presence or absence of the ‘DMRS sequence initialization’ field in the second DCI format for multicast is configurable in a CFR.
Proposal 8: Align the size of the second DCI format for multicast with the size of DCI format 2_0/2_1/2_4/2_5/2_6.
Proposal 9: For the LBRM/TBS determination for PTP retransmission of multicast, support Option 1.
Proposal 10: RAN1 should discuss whether to consider different NDI values in the UE group for a certain HARQ PID before performing an initial PTM transmission.
Observation 3: Regarding the interpretation method of NDI, both options may cause the problem of incorrectly soft-combining a unicast TB and a multicast TB due to PDCCH miss detection.
Observation 4: If a UE stops receiving SPS PDSCH without a deactivation command, it can lead to a mismatch in the HARQ-ACK feedback bits. 
Proposal 11: Support UE-specific PDCCH for activation/deactivation of SPS group-common PDSCH subject to UE capability.
Proposal 12: If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, option 1 is supported.
· Option 1: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) on/for the active BWP.
Observation 5: In the current specification, the QCL assumption of group-common PDSCH scheduled with the first DCI format for multicast will not be aligned among UEs in the same group if the offset between the group-common PDCCH and the corresponding PDSCH is less than the threshold timeDurationForQCL.
Proposal 13: The default QCL assumption of group-common PDSCH should be specified for the case that the time offset between the group-common PDCCH and the corresponding PDSCH is less than the threshold timeDurationForQCL.
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