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Introduction
According to the agreements that achieved in RAN1#107-e meeting [1], this contribution discusses the following items for group scheduling mechanism for RRC_CONNECTED UEs:
· DCI format 4_1 and DCI format 4_2
· Determination on survivor SPS PDSCHs of unicast and multicast
· NDI scheme for MBS NDI toggled determination rule for MBS
· SPS for MBS
· TCI indication related issues for MBS
Discussion
2.1 DCI format 4_1 and DCI format 4_2
1.1.1 DCI format 4_1
	Agreement:(RAN1#107)
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by G-RNTI for multicast:
· Frequency domain resource assignment
· Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of TS38.214
· VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5 in TS38.212
· Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of TS38.214
· New data indicator – 1 bit
· Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 in TS38.212
· HARQ process number – [4 or 5] bits
· Downlink assignment index – 2 bits as defined in Clause 9.1.3 of TS 38.213, as counter DAI
· PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of TS38.213
· PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Clause 9.2.3 of TS38.213
· Reserved bits –3 bits
· FFS: Some of the fields may be not useful and can be reserved in some conditions, and FFS the details of the conditions
· FFS: other fields, e.g. for HARQ enabling/disabling
Note: Whether new fields are defined for multicast DCI format 1_0 can be discussed separately. The reserved bits can be used for new fields if needed.
Conclusion:(RAN1#104b-e)
The maximum number of HARQ processes per cell, currently supported for unicast, is kept unchanged for UE to support multicast reception.
· How to allocate HARQ processes between unicast and multicast is up to gNB.


In RAN1#107-e meeting, most of the bit fields in DCI format 4_1 have been agreed. One remaining issue is that the bitwidth of the HARQ process number field in DCI format 4_1. In Rel-16, the HARQ process number field is 4 bits and UE can support up to 16 HARQ processes per serving cell. If the HARQ process number field in DCI format 4_1 is extended to 5 bits, it means the UE should support 32 HARQ processes for multicast reception. However, a conclusion had been reached in RAN1#104b-e meeting that the maximum number of HARQ processes per cell is kept unchanged for UE to support multicast reception. Therefore, the bitwidth of HARQ process number filed in DCI format 4_1 should be 4 bits. 
Proposal 1: The bitwidth of HARQ process number filed in DCI format 4_1 should be 4 bits same as Rel-16.
Another remaining issue is whether ‘enabling/disabling HARQ-ACK feedback indication’ should be included in DCI format 4_1. In the AI 8.12.2, it was agreed that the “enabling/disabling HARQ-ACK feedback indication” can be included in DCI format 4_2 scrambled by G-RNTI with 1 bit. Considering the design consistency of DCI format 4_1 and DCI format 4_2, the ‘enabling/disabling HARQ-ACK feedback indication’ field should be included in the DCI format 4_1 as well. In addition, the size of DCI format 4_1 is same as that of DCI format 1_0 monitored in CSS. Some fields in DCI format 1_0 with CRC scrambled by C-RNTI are not useful, which can lead the payload size of DCI format 4_1 is less than that of DCI format 1_0 with CRC scrambled by C-RNTI. There are enough bit positions to carry ‘enabling/disabling HARQ-ACK feedback indication’ field in DCI format 4_1. Thus, the ‘enabling/disabling HARQ-ACK feedback indication’ field should be included in the DCI format 4_1. 
Proposal 2: The ‘enabling/disabling HARQ-ACK feedback indication’ field should be included in the DCI format 4_1.

1.1.2 DCI format 4_2
In Rel-15/Rel-16, for a given cell, the number of different DCI sizes that configured to be monitored is up to 4, in where the number of different DCI sizes with C-RNTI is up to 3. The up to “3” DCI size may include fall back DCI format, non-fall back DCI format and DCI format 2_2/2_3. The “1” DCI size includes DCI formats for the other purposes scheduling, and it includes DCI format 2_0/2_1/2_4/2_5/2_6. After step 4C of DCI size alignment in Rel-15/Rel-16, the possible of “3+1” DCI size budget may be shown as Table 1.
[bookmark: _Ref78796329]Table 1: The possible of the “3+1” DCI size budget after step 4C.
	Number 
	DCI  size
	Including DCI format
	Note

	DCI size 1 counted as “C-RNTI”  
	DCI 1_0 size on CSS
	DCI 0_0/1_0  on CSS
DCI 0_0/1_0  on USS
DCI 2_2/2_3
	Determining size of FDRA by CORESET#0/initial BWP;
Appending zeros to DCI 2_2/2_3 if needed.

	DCI size 2 counted as “C-RNTI”
	Maximum size of DCI 1_2 and 0_2
	DCI 0_2/1_2 on USS
	The small DCI size padding zero.

	DCI size 3 counted as “C-RNTI”
	Maximum size of DCI 1_1 and 0_1
	DCI 0_1/1_1 on USS
	The small DCI size padding zero.

	DCI size 1 counted as “other RNTI”
	No more than 128 bits by RRC configuration
	DCI 2_0/2_1/2_3
DCI 2_4/2_5/2_6.
	


In RAN1#106-e meeting, it was agreed that the size of the DCI format 4_1 is aligned with the DCI format 1_0 with CRC scrambled by C-RNTI monitored in CSS. One remaining issue is that how to perform the DCI size alignment of DCI format 4_2 to keep the “3+1” DCI size budget for Rel-17 MBS. From the perspective of a MBS group, after each UE within the MBS group performs DCI size alignment procedure, the size of the DCI format 4_2 for all the UEs should be the same value to align the understanding of the DCI format 4_2. However, the size of the DCI format other than DCI format 1_0/DCI format 0_0 monitored on CSS is determined according to UE-specific configuration and the DCI size of a certain DCI format for different UEs may be different. This means it is unreasonable to apply padding or truncation to DCI format 4_2 to align the DCI size of DCI format 4_2 with that of these UE-specific configurations DCI formats for the DCI size alignment.
Therefore, it is recommended to configure a reference DCI size for DCI format 4_2 by RRC signaling for RRC_CONNECTED UEs to ensure that the DCI size of DCI format 4_2 is a fixed value during the DCI size alignment procedure for MBS.
Proposal 3: The size of the DCI format 4_2 should be configured by RRC signaling for RRC_CONNECTED UEs.
If DCI format 4_2 is monitored on a cell and the total number of DCI size of the DCI formats configured to monitor on a cell is more than 4, there are two potential options can be used to perform the DCI size alignment.
-  Option 1: The G-RNTI is counted as ‘C-RNTI’.
-  Option 2: The G-RNTI is counted as ‘ other RNTI’.
For the Option 1, the configured size of the DCI format 4_2 shall be equal or larger than the maximum size of DCI format 1_1/DCI format 1_2 within a MBS group. Then, zeros shall be appended to the DCI format 1_1 or DCI format 1_2, which with larger DCI size until its size equals the size of DCI format 4_2. For the Option 2, the size of DCI format 2_X should be aligned with DCI format 4_2. However, the DCI size of DCI format 2_X may be up to 126 or 128 bits, so it is not easy to align the DCI format 4_2 with the DCI format 2_X. Thus, for the DCI size alignment, the G-RNTI shall be counted as ‘C-RNTI’.
Proposal  4: For the DCI size alignment of the DCI format 4_2, the G-RNTI is counted as ‘C-RNTI’.
· Zeros shall be appended to the DCI format 1_1 or DCI format 1_2,whici with larger DCI size until its size equals the size of DCI format 4_2.
Determination on survivor SPS PDSCHs of unicast and multicast
	--Text  copied from CR of  38.214----------
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
‒	Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒	Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒	Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒	Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast/multicast PDSCHs in a slot supported by the UE 
<omitted text>


In the current CR of 38.214, it has been specified a scheme of determination on survivor SPS PDSCHs of unicast and multicast in one slot. However, the current scheme as described above only supports TDM-ed case of  unicast and multicast SPS PDSCH in a slot. 
Moreover, it has been agreed in RAN1#102-e meeting that FDM-ed between unicast PDSCH and group-common PDSCH in a slot was supported. For the case of FDM between unicast PDSCH and group-common PDSCH in a slot is not captured in current CR Thus, to support the reception of intra-slot FDMed SPS PDSCH and multicast SPS PDSCH, an enhancement scheme for SPS PDSCH reception of MBS in one slot should be further discussed, which  is described as following:
· Step 0-A: The legacy TDMed SPS PDSCHs reception rule in Rel16 is applied to SPS PDSCHs of multicast to determine a set of SPS PDSCHs of multicast denoted as 
· Step 0-B: The legacy TDMed SPS PDSCHs reception rule in Rel16 is applied to SPS PDSCHs of unicast to determine a set of SPS PDSCHs of unicast denoted as 
· Step 1: The UE receives one SPS PDSCH with the lowest configured sps-ConfigIndex from the set  of SPS PDSCHs and designate the received PDSCH as the survivor PDSCH
· Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping in frequency domain with the survivor in step 1 are excluded from the set 
· Step 3:  Repeat step 1 and 2 until the set  of SPS PDSCH(s) is empty or the number of PDSCHs in a slot is equal to the value of UE’s capability
According to the above scheme, the UE can receive FDMed unicast SPS PDSCH and multicast SPS PDSCH based on the UE capability.
Proposal 5:  To support the reception of intra-slot FDMed SPS PDSCH and multicast SPS PDSCH, an enhancement scheme for SPS PDSCH reception of MBS in one slot can be specified as following:
· Step 0-A: The legacy TDMed SPS PDSCHs reception rule in Rel-16 is applied to SPS PDSCHs of multicast to determine a set of SPS PDSCHs of multicast denoted as 
· Step 0-B: The legacy TDMed SPS PDSCHs reception rule in Rel-16 is applied to SPS PDSCHs of unicast to determine a set of SPS PDSCHs of unicast denoted as 
· Step 1: The UE receives one SPS PDSCH with the lowest configured sps-ConfigIndex from the set  of SPS PDSCHs and designate the received PDSCH as the survivor PDSCH
· Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping in frequency domain with the survivor in step 1 are excluded from the set 
· Step 3:  Repeat step 1 and 2 until the set  of SPS PDSCH(s) is empty or the number of PDSCHs in a slot is equal to the value of UE’s capability
NDI toggled determination rule for MBS
	[bookmark: OLE_LINK28][bookmark: OLE_LINK29] [High] Question 3-1a: Regarding the NDI conflict issue that different UEs in a group may have different NDI values for a certain HPID before performing an initial PTM transmission, which option should be adopted?
· Option 1: Rely on gNB implementation to avoid such issue.
· Option 2: Resolve this issue with potential specification enhancement.


In RAN1#104bis-e meeting, it has been reached a conclusion that how to allocate HARQ processes between unicast and multicast is up to gNB. In our understanding, Option 1 means that gNB may allocate one or more dedicated HPIDs for multicast transmission, and these dedicated HPIDs will never be used for unicast transmission. This will bring less efficiency of using HPIDs. Specifically, the downlink data will not reach the peak rate data if only sub-set of HPIDs is used for unicast transmission, especially when there is no any multicast transmission for a long time. Thus, per our understanding a same HPID can be shared for unicast and multicast transmission to improve the efficiency of using HPIDs. And Option 2 can be adopted. 
Proposal  6: For improving the efficiency of using HPIDs, the NDI conflict issue needs to be solved though potential specification enhancement.
	[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 the last meeting, two potential methods were proposed to solve the NDI conflict issue. Option 1 is based on the legacy NDI toggled determination rules. It compares the current received RNTI and previous received RNTI of the same HPID are the same or not to indicate retransmission or new data.
For Option 2, using NDI bit ‘0’ to indicate new data transmission and NDI bit ‘1’ to indicate retransmission. However, it can cause soft combining issue when two PTM transmissions use same HPID. For example,  as shown in Figure 2.2-1, HPID=2 is used for Multicast-TB1 and Multicast-TB2 at the same time. The UE misses the detection the G-RNTI DCI of Multicast-TB2, then the retransmission of Multicast-TB2 is scheduled by gNB. In this case, UE will combine Multicast-TB1 with NDI=0 and Multicast-TB2 with NDI=1 in the same HARQ buffer and this will cause decoding failure. Thus, Option 1 is more preferred for NDI scheme in multicast. 


Figure 2.2-1: The issue proposed by the NDI rule in option2
Proposal 7: For NDI scheme of multicast, 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.) is preferred. 



[bookmark: _Ref79095810]Figure 2.2‑2: Multicast and Unicast transmission with same HPID and NDI
In RAN1 104b e-meeting, it has been agreed that the same HPID and NDI can be used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB. However, for a given HPID and a given NDI, the miss detection of the PDCCH of PTM initial transmission may cause UE to incorrectly soft-combine the received TB with PTP retransmission for multicast and the received TB PTP (re)transmission for unicast in the HARQ buffer. For example, HPID=2 and NDI=0 are used as both unicast and multicast transmission and the PTP is applied as the retransmission after the PTM scheme 1 transmission in multicast transmission, as shown in Figure 2.2‑1. When missing detects the group-common PDCCH, UE will soft combine the unicast service data and the PTP retransmission multicast service data. This will cause performance degradation. To solve this issue, two options can be considered: 
· Option 1: A DCI field
In this option, a DCI field can be introduced in the DCI of PTP transmission to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast. 
· Option 2: TB size 
In this option, UE can differentiate PTP (re)transmission for unicast and PTP retransmission for multicast based on different TB sizes. gNB will schedule the different TB sizes for any two consecutive PTP transmissions (include PTP transmission and retransmission). Then, the different TB size can be applied to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast. 
Proposal 8: Down-selection from following options to solve the issue that the UE incorrectly soft-combine the received TB with PTP retransmission for multicast and the received TB with PTP (re)transmission for unicast when the HPID and NDI of multicast transmission and unicast transmission is same and the group-common PDCCH was missed.
· Option 1: introduce a field in DCI 1_1/1_2 of PTP transmission to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.
· Option 2: use the different TB size of unicast and multicast to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.
SPS for MBS
1.1.3 SPS configuration
	Agreement:(106b-e)
The association between a G-CS-RNTI and a SPS-Config-Multicast is indicated by the activation GC-PDCCH for SPS GC-PDSCH, i.e., a value of the HARQ process number field in a DCI format indicates an activation for a SPS GC-PDSCH configuration for multicast with a same value as provided by sps-ConfigIndex in a SPS-Config-Multicast.

Agreement (106-e)
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 


In RAN1#106b-e meeting, it has been agreed the association between a G-CS-RNTI and a SPS-Config-Multicast is indicated by the activation GC-PDCCH for SPS GC-PDSCH, similar to the legacy method in Rel16. An issue was raised in the meeting that whether the value of sps-ConfigIndex in SPS configuration of multicast can be the same as that of unicast. It should be noted the total number of SPS configuration supported by a UE in a BWP for multicast and unicast is up to 8. And the bitwidth of HARQ process number field in a DCI format is 4which means the HARQ process number field in a DCI format can indicate up to 16 different values of sps-ConfigIndex. Thus, there are enough HARQ process number for unicast and multicast reception. There is no need to support the value of sps-ConfigIndex in SPS configuration of multicast is same as that of unicast.
Proposal  9：The UE is not expected that the values of sps-ConfigIndex in SPS configuration of multicast and unicast are the same value.
1.1.4 Retransmission schemes of SPS group-common PDSCH
For the activation/deactivation of SPS group-common PDSCH for MBS, the UE can feedback ACK/NACK information according to the reception of SPS group-common PDSCH. When receiving ACK/NACK, the gNB can know the transmission of activation command is received successfully. If gNB receives NACK corresponding to SPS group-common PDSCH, it may schedule a retransmission of SPS group-common PDSCH via group-common PDCCH. The UE(s) that feedback the NACK information can receive the retransmission of the TB and soft combine the received TB of retransmission with the initial transmission. 
However, some UE (s) in the MBS group may miss detection the activation of SPS group-common PDSCH for MBS and corresponding SPS group-common PDSCH. This means these UE cannot receive any transmission of SPS PDSCH. In order to improve the transmission efficiency of MBS, it is recommended to support the UE(s) which miss the detection of the activation of SPS group-common PDSCH for MBS can receive the retransmission of SPS group-common PDSCH as well. 
Proposal 10: The UE(s) missing detection the activation of SPS group-common PDSCH for MBS and corresponding SPS group-common PDSCH can receive retransmission of  the SPS group-common PDSCH scheduled by DCI scrambled by G-CS-RNTI.
TCI indication related issues for MBS
For unicast scheduling, the procedure for configuring, activating, and indicating TCI-State is summarized as following: 
· Step 1: RRC signaling configures K TCI-States (K≤64)
· Step 2: MAC-CE activates M TCI-States from the K TCI-States in Step1(M≤8). The activation of TCI-States does not take effect until 3ms after the MAC-CE command is acknowledged
Step 3: DCI Format 1_1/1_2 indicates one TCI-State from M TCI-States in Step 2. It should be noted whether QCL-typeD indicated in DCI can be used depends on the relationship between the offset of the reception of the DCI and the corresponding PDSCH, and the parameter timeDurationForQCL. the timeDurationForQCL is based on UE capability.
For unicast, if the offset between the reception of the PDCCH and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI state for the serving cell of scheduled PDSCH contains qcl-Type set to 'typeD', the QCL of the PDSCH shall be determined as following: 
	---Text  copied from  5.1.5 of 38.214----------
The UE may assume that the DM-RS ports of PDSCH(s) of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. 


In current MBS CR of TS 38.212, the bits filed of TCI is included in format DCI 4_2 to indicate up to 8 TCI states, as described in 7.3.1.5.3 of 38.212: 
	--Text  copied from CR of  38.212----------
DCI format 4_2 is used for the scheduling of PDSCH in DL cell. 
The following information is transmitted by means of the DCI format 4_2 with CRC scrambled by G-RNTI configured by G-RNTI-Config or G-CS-RNTI:
…..
·  Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI in PDCCH-Config-Multicast is not enabled; otherwise 3 bits as defined in Clause 5.1.5 of [6, TS38.214].


[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Per our understanding, the unicast framework described above shanll be reused for MBS transmission. A group of MBS UEs should be configured with the same QCL parameter(s) used for group-common PDSCH  reception. If the above rule is reused for group-common PDSCH when the offset between PDCCH and corresponding PDSCH is less than the timeDurationForQCL, two issues on TCI indication for group-common PDSCH require further studied as following:
-	Issue 1: In a MBS group, different UEs may have different the thresholds timeDurationForQCL  based on the UE capabilities. The offset between the reception of the DL DCI and the corresponding group-common PDSCH may be greater than timeDurationForQCL of some UEs, and smaller than timeDurationForQCL of other UEs, so the TCI states derived by the UE with different  timeDurationForQCL may be different. 
-	Issue 2: In a MBS group, the TCI states derived by the UEs whose timeDurationForQCL is larger than the offset between PDCCH and the corresponding group-common PDSCH may be different. Since different UEs may have different configurations of CORESETs and search spaces in the latest slot.
Proposal 11: For group common PDCCH scheduling, when one or more TCI states containing QCL type D are configured for multicast PDSCH, the Rel-15/Rel-16 scheme on beam management can be reused as baseline and some further enhancements shall be discussed as following:  
· Considering different UEs have different UE capabilities on timeDurationForQCL, how to determine the threshold of  timeDurationForQCL for the UE group can be discussed.
· When the offset between the reception of the DCI and the corresponding group PDSCH is less than the threshold timeDurationForQCL, the default QCL typeD can be discussed to ensure the same default TCI state for UE group.
Conclusion
In this contribution, to support group scheduling mechanism for RRC_CONNECTED UEs, we have the following observations and proposals:
Proposal 1: The bitwidth of HARQ process number filed in DCI format 4_1 should be 4 bits same as Rel-16.
Proposal 2: The ‘enabling/disabling HARQ-ACK feedback indication’ field should be included in the DCI format 4_1.
Proposal 3: The size of the DCI format 4_2 should be configured by RRC signaling for RRC_CONNECTED UEs.
Proposal  4: For the DCI size alignment of the DCI format 4_2, the G-RNTI is counted as ‘C-RNTI’.
· Zeros shall be appended to the DCI format 1_1 or DCI format 1_2,whici with larger DCI size until its size equals the size of DCI format 4_2.
Proposal 5:  To support the reception of intra-slot FDMed SPS PDSCH and multicast SPS PDSCH, an enhancement scheme for SPS PDSCH reception of MBS in one slot can be specified as following:
· Step 0-A: The legacy TDMed SPS PDSCHs reception rule in Rel-16 is applied to SPS PDSCHs of multicast to determine a set of SPS PDSCHs of multicast denoted as 
· Step 0-B: The legacy TDMed SPS PDSCHs reception rule in Rel-16 is applied to SPS PDSCHs of unicast to determine a set of SPS PDSCHs of unicast denoted as 
· Step 1: The UE receives one SPS PDSCH with the lowest configured sps-ConfigIndex from the set  of SPS PDSCHs and designate the received PDSCH as the survivor PDSCH
· Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping in frequency domain with the survivor in step 1 are excluded from the set 
· Step 3:  Repeat step 1 and 2 until the set  of SPS PDSCH(s) is empty or the number of PDSCHs in a slot is equal to the value of UE’s capability
Proposal  6: For improving the efficiency of using HPIDs, the NDI conflict issue needs to be solved though potential specification enhancement.
Proposal 7: For NDI scheme of multicast, 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.) is preferred. 
Proposal 8: Down-selection from following options to solve the issue that the UE incorrectly soft-combine the received TB with PTP retransmission for multicast and the received TB with PTP (re)transmission for unicast when the HPID and NDI of multicast transmission and unicast transmission is same and the group-common PDCCH was missed.
· Option 1: introduce a field in DCI 1_1/1_2 of PTP transmission to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.
· Option 2: use the different TB size of unicast and multicast to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.
Proposal  9：The UE is not expected that the values of sps-ConfigIndex in SPS configuration of multicast and unicast are the same value.
Proposal 10: The UE(s) missing detection the activation of SPS group-common PDSCH for MBS and corresponding SPS group-common PDSCH can receive retransmission of  the SPS group-common PDSCH scheduled by DCI scrambled by G-CS-RNTI.
Proposal 11: For group common PDCCH scheduling, when one or more TCI states containing QCL type D are configured for multicast PDSCH, the Rel-15/Rel-16 scheme on beam management can be reused as baseline and some further enhancements shall be discussed as following:  
· Considering different UEs have different UE capabilities on timeDurationForQCL, how to determine the threshold of  timeDurationForQCL for the UE group can be discussed.
· When the offset between the reception of the DCI and the corresponding group PDSCH is less than the threshold timeDurationForQCL, the default QCL typeD can be discussed to ensure the same default TCI state for UE group.
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