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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 Common frequency resource
In RAN1 #104-e, following agreements were made [2].
	Agreement:
For multicast of RRC-CONNECTED UEs, a common frequency resource for group-common PDCCH / PDSCH is confined within the frequency resource of a dedicated unicast BWP to support simultaneous reception of unicast and multicast in the same slot
· Down select from the two options for the common frequency resource for group-common PDCCH/ PDSCH

· Option 2A: The common frequency resource is defined as an MBS specific BWP, which is associated with the dedicated unicast BWP and using the same numerology (SCS and CP)

· FFS BWP switching is needed between the multicast reception in the MBS specific BWP and unicast reception in its associated dedicated BWP

· Option 2B: The common frequency resource is defined as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP.

· FFS: How to indicate the starting PRB and the length of PRBs of the MBS frequency region

· FFS whether UE can be configured with no unicast reception in the common frequency resource

· FFS on details of the group-common PDCCH / PDSCH configuration

· FFS whether to support more than one common frequency resources per UE / per dedicated unicast BWP subjected to UE capabilities
· FFS whether the use of a common frequency resource for multicast is optional or not
· FFS whether the common frequency resource is applicable for PTM scheme 2 (if supported) or not
Agreement:
From RAN1 perspective, the CFR (common frequency resource) for multicast of RRC-CONNECTED UEs, which is confined within the frequency resource of a dedicated unicast BWP and using the same numerology (SCS and CP), includes the following configurations:

· Starting PRB and the number of PRBs 

· One PDSCH-config for MBS (i.e., separate from the PDSCH-Config of the dedicated unicast BWP)

· One PDCCH-config for MBS (i.e., separate from the PDCCH-Config of the dedicated unicast BWP)

· SPS-config(s) for MBS (i.e., separate from the SPS-Config of the dedicated unicast BWP)

· FFS: Other configurations and details including whether signaling of starting PRB and the length of PRBs is needed when CFR is equal to the unicast BWP

· FFS: Whether a unified CFR design is also used for broadcast reception for RRC_IDLE/INACTIVE and RRC_CONNECTED

· FFS: Whether Coreset(s) for CFR in addition to existing Coresets in UE dedicated BWP is needed

· Note: The terminology of CFR is only aiming for RAN1 discussion, and the detailed signaling design is up to RAN2

· Note: This agreement does not negate any previous agreements made on CFR


There are two options for defining a CFR. In Option 2A a CFR is defined as an MBS specific BWP, and in Option 2B a CFR is defined as an ‘MBS frequency region’ in a dedicated unicast BWP. The main motivation of Option 2A is to reuse the existing BWP framework. Since the existing BWP configuration already contains the starting PRB, number of PRBs, PDCCH-Config, PDSCH-Config, etc. for unicast, configurations for multicast could be built with little standardization effort.

However, two concerns about Option 2A were raised in previous meetings: one is that BWP switching may be required to support simultaneous reception of unicast and multicast. The other is that having two active BWPs at the same time would have a large spec impact. In our opinion, these concerns can be avoided by treating the MBS specific BWP as a “virtual” BWP instead of a real BWP. The MBS specific BWP is used only to define configurations for frequency resources for multicast, group-common PDCCH/PDSCH, etc. So the MBS specific BWP does not need to be treated as a real BWP. If the MBS specific BWP is a virtual BWP, no BWP switching of the MBS specific BWP is needed to support simultaneous reception of unicast and multicast. When dedicated unicast BWP switching is performed, MBS specific BWP is switched correspondingly. Also, it is not necessary to treat the MBS specific BWP as an active/inactive BWP. The MBS specific BWP associated with the active dedicated unicast BWP is used.
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Figure 1 MBS specific BWP
Proposal 1: Support Option 2A to define a common frequency resource for group-common PDCCH/PDSCH.
· The MBS specific BWP is “virtual” BWP.
· The MBS specific BWP is automatically switched along with switching of the associated dedicated unicast BWP.
· The MBS specific BWP associated with the active dedicated unicast BWP is used.
In RAN1#104bis-e the following agreement was made [3].

	Agreement:
One CFR is supported per dedicated unicast BWP for multicast of RRC-CONNECTED UEs.

· FFS: Whether more than one CFR is supported per dedicated unicast BWP

· FFS: Whether multicast can be supported or not in a dedicated unicast BWP when no CFR is configured for that BWP


Regarding the number of CFRs, we think a single CFR is sufficient. Even when there are multiple MBS services, a single CFR can transmit multiple MBS services. If CFRs are separated for each service, a UE receiving multiple MBS services needs to receive multiple CFRs in an active BWP, it would complicate UE processing. 
Proposal 2: Support at most one common frequency resource per dedicated unicast BWP.
In order to support multicast when no CFR is configured, it is needed to specify how does a UE decide whether or not to perform multicast reception processing, which is undesirable due to large spec effort. Even if the issue is solved, the scheduling constraints of group-common PDCCH/PDSCH will be quite large because each UE in the group can have different dedicated unicast BWP configuration. Therefore, there is no need to support multicast when no CFR is configured.
Observation 1: In order to support multicast when no CFR is configured, it is needed to specify how does a UE decide whether or not to perform multicast reception processing.
Proposal 3: Multicast is not supported when no CFR is configured.
2.2 Group-common PDCCH
Search space
For search space set of group-common PDCCH, the following agreement was made in RAN1#104bis-e.
	Agreement:
For CSS of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, down-select from the following alternatives (to be decided in RAN1#105):

· Alt 1: support Type-3 CSS

· The monitoring priority of Type-3 CSS for group-common PDCCH is the same as existing Rel-15/16 CSS, regardless of which DCI format of group-common PDCCH is configured in Type-3 CSS
· Alt 2: support a new Type-x CSS
· The monitoring priority of new Type-x CSS is determined based on the search space set indexes of the new Type-x CSS set and USS sets, regardless of which DCI format of group-common PDCCH is configured in the new Type-x CSS.

· Alt 3: support both Alt 1 and Alt 2


There are several CSS types in Rel-16, each with different characteristics. For example, Type0-PDCCH CSS is used for DCI scrambled by SI-RNTI and Type1-PDCCH CSS is used for DCI scrambled by RA-RNTI, MsgB-RNTI or TC-RNTI. Type3-PDCCH CSS can be used for DCI scrambled by C-RNTI. Existing CSSs are used to transmit DCI format 0_0/1_0/2_x and DCI format 1_1/1_2 can be transmitted only in USS. The monitoring priority of existing CSS is higher than USS.
In order to support MBS, at least the following changes to existing CSS are required.
· Add group-common RNTI as RNTI types to be monitored
· Add DCI format 1_1 or 1_2 as DCI formats to be monitored
Since these changes are necessary, it is natural to define a new type CSS, i.e., Alt 2 is preferred.
For monitoring priority, it should be configurable according to the multicast service requirements. Otherwise, i.e. if the priority of CSS for multicast is always higher than the USS, a unicast DCI might be blocked due to multicast transmission, it is not desirable. Thus, Alt 2 is also preferred in terms of monitoring priority. Only the new type CSS is sufficient to simplify UE processing. Based on the above analysis, we propose to support Alt 2.
Proposal 4: Support Alt 2 for CSS of group-common PDCCH of PTM scheme 1 for multicast.
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.
	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. CORESETs for multicast should be configured in PDCCH-Config for multicast.
For ‘the CORESET configured in PDCCH-config for MBS is used for unicast transmission’, this operation is possible without any issue. In SearchSpace IE the associated CORESET ID is provided. gNB can use the parameter to indicate to use the CORESET configured in PDCCH-Config for multicast for unicast transmission. Note that it can be up to NW side whether to use the CORESET configured in PDCCH-Config for multicast for unicast transmission. Based on the above analysis, we propose to support Option 4.
Proposal 5: Support Option 4 for sharing CORESETs between PDCCH-Config for unicast and PDCCH-Config for multicast.
DCI size alignment procedure
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 


In considering DCI format, DCI size alignment procedure should be considered together to maintain “3+1” DCI size budget. Firstly, the size of DCI format 1_0 for multicast should be aligned with the size of DCI format 1_0 for unicast transmitted in CSS.

The current DCI size alignment procedure consists of several steps. In the current procedure, there can be 6 different DCI sizes for C-RNTI by step 3. Then the number of DCI sizes is reduced by step 4C. There are three possible options for supporting the second DCI format (i.e., DCI format 1_1 or 1_2) 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.
· Option 3: Align the size of DCI format 1_1 for unicast and the size of DCI format 1_2 for unicast.

In Option 1, the size of the second DCI format for multicast will be configured. 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 all UEs perform 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 size of DCI format 2_0, 2_1, 2_4, 2_5 and 2_6 are configurable, and the size of DCI format 2_2 and 2_3 are aligned with the size of DCI format 1_0 transmitted in CSS. In Option 2, the size of the second DCI format for multicast is aligned with the size of DCI 2_0/2_1/2_4/2_5/2_6, which is common among UEs. That is, UEs add padding bits to the second DCI format for multicast when it is smaller.
DCI format 1_2 was introduced in Rel-16 URLLC. In most cases, the size of DCI format 1_2 for unicast will be smaller than DCI format 1_1 for unicast. So in Option 3, padding bits will be added to DCI format 1_2 for unicast in many cases.

It is also necessary to introduce a DCI identifier to identify DCI format 1_1 or 1_2. It may have a negative impact on the reliability of URLLC. Based on the analysis so far, we propose to support Option 2.
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Figure 2 DCI size alignment procedure
Proposal 6: Align the size of DCI format 1_0 for multicast with the size of DCI format 1_0 for unicast transmitted in CSS.
Proposal 7: Align the size of the second DCI format (i.e., DCI format 1_1 or 1_2) for multicast with the size of DCI format 2_0/2_1/2_4/2_5/2_6.
2.3 HARQ retransmission
In previous meetings following agreements were made.
	Agreements: For RRC_CONNECTED UEs, if initial transmission for multicast is based on PTM transmission scheme 1, at least support retransmission(s) can use PTM transmission scheme 1.

· FFS: whether to support PTP transmission for retransmission(s).

· FFS: whether to support PTM transmission scheme 2 for retransmission(s).

· FFS: How to indicate the association between PTM scheme 1 and PTP transmitting the same TB.

· FFS: If multiple retransmission schemes are supported, then can different retransmission schemes be supported simultaneously for different UEs in the same group?
Agreement:
The retransmission scheme for a given SPS group-common PDSCH can be either PTM scheme 1 or PTP.

· FFS: Whether PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group


Simultaneous transmissions of PTM scheme 1 and PTP
It was agreed that the retransmission using PTM scheme 1 and the retransmission using PTP are supported if initial transmission for multicast is based on PTM scheme 1 or SPS group-common PDSCH. Whether to support simultaneous transmissions of different retransmission schemes is under discussion. If simultaneous transmissions of two retransmission schemes are supported, gNB can reduce PDCCH/PDSCH overhead by retransmitting using PTM scheme 1 to almost UEs, and at the same time improve the reliability of retransmission by retransmitting using PTP with UE-specific beamforming and MCS to some UEs (e.g., cell-edge UE). However, supporting simultaneous transmissions of two schemes will lead to additional complexity in UE processing because a UE which receives retransmission using PTP might also receive retransmission using PTM scheme 1 in the same slot or in an adjacent slot before HARQ feedback for the retransmission by PTM scheme 1. 
Observation 2: If simultaneous retransmissions of PTM scheme 1 and PTP are performed, a UE which receives retransmission using PTP might also receive retransmission using PTM scheme 1 in the same slot or in an adjacent slot before HARQ feedback for the retransmission by PTM scheme 1.
In that case, there are several issues that need to be considered. For example:

· Does the UE process both? Or the UE select one?
· Does the UE send HARQ-ACK feedback for both? Or only for one?
· Selection of PUCCH resource for HARQ-ACK feedback is based on UE-specific PDCCH or group-common PDCCH?
Observation 3: If simultaneous transmissions of retransmission using PTM scheme 1 and retransmission using PTP are supported, there are several issues that need to be considered.
Retransmission using PTM scheme 2
Whether to support retransmission using PTM scheme 2 is also under discussion. Although UE-specific beamforming and MCS can be applied to retransmission using PTP, they cannot be applied to retransmission using PTM scheme 2 since PTM scheme 2 uses group-common PDSCH. PTM scheme 2 has higher PUCCH resource allocation flexibility than PTM scheme 1 since gNB can indicate PRI and k1 per UE. However it requires many PDCCH resources.
And a problem may occur when a UE misses a DCI. As an example, consider the case where followings are sent in sequence.




HPN
NDI
PDCCH

PDSCH
1) PTP(retx)


0
1
C-RNTI

C-RNTI
2) PTM scheme 1(initial)
0
0
G-RNTI

G-RNTI
3) PTM scheme 2(retx)

0
0
C-RNTI

G-RNTI
If a UE misses the DCI of 2), the UE will misunderstand that 3) is an initial unicast transmission, not a retransmission of multicast. As a result, the UE will misinterpret the RNTI for PDSCH scrambling. Based on above analyses, we propose to not support retransmission using PTM scheme 2.
Proposal 8: Not support PTM scheme 2 as retransmission scheme for PTM scheme 1.
2.4 SPS group-common PDSCH
In RAN1#104bis-e, 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:
Define G-CS-RNTI at least for SPS group-common PDSCH and activation/deactivation of SPS group-common PDSCH, different from CS-RNTI for unicast SPS PDSCH.

· G-CS-RNTI is used for PTM scheme 1 based dynamic retransmission of SPS group-common PDSCH 
· FFS: Whether CS-RNTI can be used for PTP retransmission of SPS group-common PDSCH.

· FFS: Number of G-CS-RNTI.


If NACK-only feedback is used for HARQ-ACK feedback corresponding to activation/deactivation of SPS group-common PDSCH, a UE does not send HARQ-ACK feedback if the UE correctly detects activation/deactivation, and a UE also does not send HARQ-ACK feedback if the UE misses to detect activation/deactivation. There is a problem that gNB cannot distinguish their UEs.
One way to solve the problem is to always use ACK/NACK based feedback for activation/deactivation regardless of feedback configuration/indication (e.g., ACK/NACK or NACK-only, feedback enable or disable). An example is shown in Figure 3. The UE receiving activation/deactivation successfully sends ACK and the UE failing to detect activation/deactivation send nothing. Thus, gNB can distinguish their UEs. However, many PUCCH resources are required when the number of UEs receiving SPS is large. In that case, HARQ feedback timing can be staggered among UEs. It is easier to allocate different PUCCH resource by configuring different k1 lists for each UE, which is discussed in section 2.3 of [4]. 
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Figure 3 ACK/NACK based feedback for activation regardless of feedback configuration
Proposal 9: Use ACK/NACK based feedback for HARQ-ACK feedback for activation/deactivation of SPS group-common PDSCH regardless of feedback configuration/indication for SPS group-common PDSCH.
Since the initial transmission of SPS PDSCH is not accompanied by a PDCCH, i.e., the NDI is not notified, the UE cannot identify whether it is a retransmission or not with a DCI scrambled by C-RNTI. CS-RNTI is used for retransmissions of SPS unicast PDSCH. From the same reason, C-RNTI cannot be used for PTP retransmission of SPS group-common PDSCH. Meanwhile, G-RNTI/G-CS-RNTI are RNTIs used for scheduling of PTM scheme 1. Therefore, CS-RNTI should be used for PTP retransmission of SPS group-common PDSCH as well.

Proposal 10: Use CS-RNTI for PTP retransmission of SPS group-common PDSCH.
It is useful to use UE-specific PDCCHs for retransmission of activation/deactivation to a small number of UEs, and for individual UE joining and releasing.
Proposal 11: Support UE-specific PDCCH for activation/deactivation of SPS group-common PDSCH.
2.5 Default QCL assumption for group-common PDSCH
In 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 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 4.
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Figure 4 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 4: In the current specification, the QCL assumption of group-common PDSCH 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 12: 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.
2.6 TPC
Although group-common PDCCH cannot be used for UE-specific transmission power adjustment, DCI format 2_2 can be used to adjust the transmission power of PUCCH for multicast of each UE. We don’t see clear motivation to adjust the transmission power of PUCCH for unicast and multicast separately. Thus, the transmission power of PUCCH for multicast can be adjusted using existing mechanisms.
Observation 5: Motivation to enhance TPC for PUCCH for multicast is unclear since the transmission power can be adjusted using existing mechanisms.
3 Conclusion
In this contribution, we have following observations and proposals:
Proposal 1: Support Option 2A to define a common frequency resource for group-common PDCCH/PDSCH.
· The MBS specific BWP is “virtual” BWP.
· The MBS specific BWP is automatically switched along with switching of the associated dedicated unicast BWP.
· The MBS specific BWP associated with the active dedicated unicast BWP is used.
Proposal 2: Support at most one common frequency resource per dedicated unicast BWP.
Observation 1: In order to support multicast when no CFR is configured, it is needed to specify how does a UE decide whether or not to perform multicast reception processing.
Proposal 3: Multicast is not supported when no CFR is configured.

Proposal 4: Support Alt 2 for CSS of group-common PDCCH of PTM scheme 1 for multicast.
Proposal 5: Support Option 4 for sharing CORESETs between PDCCH-Config for unicast and PDCCH-Config for multicast.
Proposal 6: Align the size of DCI format 1_0 for multicast with the size of DCI format 1_0 for unicast transmitted in CSS.
Proposal 7: Align the size of the second DCI format (i.e., DCI format 1_1 or 1_2) for multicast with the size of DCI format 2_0/2_1/2_4/2_5/2_6.
Observation 2: If simultaneous retransmissions of PTM scheme 1 and PTP are performed, a UE which receives retransmission using PTP might also receive retransmission using PTM scheme 1 in the same slot or in an adjacent slot before HARQ feedback for the retransmission by PTM scheme 1.

Observation 3: If simultaneous transmissions of retransmission using PTM scheme 1 and retransmission using PTP are supported, there are several issues that need to be considered.
Proposal 8: Not support PTM scheme 2 as retransmission scheme for PTM scheme 1.
Proposal 9: Use ACK/NACK based feedback for HARQ-ACK feedback for activation/deactivation of SPS group-common PDSCH regardless of feedback configuration/indication for SPS group-common PDSCH.
Proposal 10: Use CS-RNTI for PTP retransmission of SPS group-common PDSCH.
Proposal 11: Support UE-specific PDCCH for activation/deactivation of SPS group-common PDSCH.
Observation 4: In the current specification, the QCL assumption of group-common PDSCH 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 12: 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.
Observation 5: Motivation to enhance TPC for PUCCH for multicast is unclear since the transmission power can be adjusted using existing mechanisms.
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