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This contribution continues the discussion of multicast scheduling for RRC_CONNECTED UEs including multicast resource configuration, scheduling scheme, and the related detailed issues per the agreements achieved in the last meeting [1]. 
Discussion on multicast scheduling
1.1 Frequency resource configuration
Regarding the configured CORESETS and CFR configured for multicast, the following agreements were made in RAN1#106e. 
	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.
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.


Regarding the CORESET used for unicast and multicast, CORESETs are configured by gNB and whether a CORESET is used for multicast or unicast scheduling is also up to gNB. Depending on whether the CFR fully contains the CORESETs in frequency domain configured for unicast scheduling within the unicast dedicated BWP, additional CORESETs may or may not be needed. For example, if the CFR does not contain the CORESETS configured for unicast scheduling, additional CORESET(s) for multicast scheduling is needed; otherwise, gNB can configure the same CORESET for both unicast and multicast scheduling in the CFR. 
Regarding the number of configured CFR per dedicated unicast BWP, the need to support more than one CFR in Rel-17 is not strong and is not preferred since simplified specification support for early commercial deployment is more important. 
Proposal 1: For CFR for multicast scheduling confined within a dedicated unicast BWP, 
· One CFR per a dedicated BWP is sufficient in Rel-17.
· It is up to gNB to configure the same or different CORESETs for unicast and multicast scheduling within the CFR. 
BWP inactivity timer
bwp-InactivityTimer configured per serving cell aims for power saving, so UE can switch to a default DL BWP when the timer expires. Such feature and the benefit of saving power should be kept when the timer is configured for UE supporting multicast as well as unicast. 
For the CFR configured for scheduling multicast within UE active DL BWP, how UE reacts to the BWP-InactivityTimer for timer-based active DL BWP switching to a default BWP was discussed in the last meeting but does not reach consensus. Two options were discussed in the feature lead summary [2]:
[bookmark: OLE_LINK3][High] Initial Proposal 1-5: If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, further study the following options:
· 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).
· Option 2: Introduce a new MBS-BWP-InactivityTimer for GC-PDCCH receptions.
For option 1, one BWP-InactivityTimer will be shared by multicast scheduling and unicast scheduling. The conditions to start or restart the bwp-InactivityTimer need to incorporate the case of PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) to be received on the active BWP for option 1. 
For option 2, two independent timers are used for unicast and multicast, respectively, but UE switching to the default BWP is expected to happen only when both timers expire because the CFR is configured to be within the active BWP. From this sense, UE behavior is eventually equivalent to that in option 1. In addition, specification impact for option 1 is less than that for option 2. Thus, Option1 is preferred.
Proposal 2: If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, support, 
· 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).
1.2 Scheduling DCI for multicast
1 
2 
2.1 
2.2 
2.2.1 Scrambling sequence and DMRS generator initialization
The following agreements on the scrambling sequence and DMRS generator initialization for GC-PDCCH with the second DCI format and GC-PDSCH scheduled by the second DCI format for multicast were made in the last meetings [1].
	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:
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. 
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)




During the discussion in RAN1#106-e, what has been agreed for the second DCI format as above were proposed for the first DCI format as well. However, the discussion does not reach consensus then because the main concern was whether it is within the scope of the Rel-17 MBS WID. 
Such issue was discussed in RAN#93-e as well after RAN1#106-e with the following agreement reached in RAN [3]: 

Agreement:
· The following aspects can be considered to be within the scope of the Rel-17 MBS WID and can be further discussed in the WGs with the aim of minimizing specification impacts:
· Configurable scrambling sequence initialization for PDCCH/PDSCH and DMRS sequence generator initialization for PDCCH/PDSCH for broadcast transmission (as supported for RRC_CONNECTED UE).
· Configuring TRS as QCL sources for broadcast transmission (as supported for RRC_CONNECTED UE).
· Note: For broadcast transmission, the presence of TRS would be optional from a network perspective. 
· Note: Any SFN operation is transparent to the UE

With the above agreement, the concern of whether it is within the WID scope is gone, and the proposals of supporting a configurable ID for scrambling sequence and DMRS generator initialization for the first DCI format should be agreeable straightforwardly, which can also support the transparent SFN transmission for broadcast as discussed and proposed in the discussion paper [4] for broadcast. 
Proposal 3: For initializing scrambling sequence generator for GC-PDCCH with the first DCI format for RRC_CONNECTED UEs, 
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a RRC common IE e.g., commonControlResourceSet in PDCCH-ConfigCommon;  otherwise.
· Values for  equals to the value of G-RNTI used for the GC-PDCCH.
Proposal 4: For initializing sequence generator for DMRS of GC-PDCCH with the first DCI format received in Type-x CSS for RRC_CONNECTED UEs, 
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a RRC common IE e.g., commonControlResourceSet in PDCCH-ConfigCommon;  otherwise. 
Proposal 5: For initializing scrambling sequence generator for GC-PDSCH scheduled by the first DCI format for multicast received in Type-x CSS for RRC_CONNECTED UEs, 
·  equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in a RRC common IE e.g., PDSCH-ConfigCommon 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)
Proposal 6: For initializing sequence generator for DMRS of GC-PDSCH scheduled by first/second DCI format, 
· and are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided in PDSCH-Config in a CFR used for GC-PDSCH and the GC-PDSCH is scheduled by GC-PDCCH using the second DCI format
·  is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided in PDSCH-Config in a CFR used for GC-PDSCH and the GC-PDSCH is scheduled by GC-PDCCH using the first DCI format;
·  otherwise;

2.2.2 DCI format and DCI size alignment
For DCI format and DCI alignment for multicast, the agreement is shown as follows:
	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:
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 FDRA determination of 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.


Regarding the two options for FDRA determination of the first DCI format for GC-PDCCH, option 2 is more assistant than option 3 to get the size of the first DCI format for GC-PDCCH to be aligned eventually with DCI format 1_0 with CRC scrambled by C-RNTI in CSS. In addition, truncating the first few most significant bits of the first DCI format would lead to the frequency resources schedulable to be limited, so it would affect the peak data rate or prolong the transmission. Hence, option 2 is preferred. 
Proposal 7: For FDRA determination of the first DCI format for GC-PDCCH, support Option2, 
· 
 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, when the CFR of active BWP is larger than CORESET#0 if configured or SIB1 configured initial BWP.
· the scaling 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 applied. 
For the second DCI format taking DCI format 1_1 as the baseline, if it is to be aligned with DCI format 1_1 scrambled with C-RNTI in USS, either padding DCI format 1_1 with C-RNTI to be the same size as the second DCI format or the way in opposite.  
If the DCI format 1_1 with C-RNTI for either two UEs within the group for multicast have only a few number of bits difference, network can configure the second DCI format properly for scheduling multicast so that the DCI format 1_1 with C-RNTI for each UE will be padded with zero to the same size as the second DCI format; otherwise, there was one proposal discussed in the last meeting to configure a total payload size of the second DCI format. However, if all UEs will keep padding a smaller one to a larger one, the Ping-Pong size alignment issue can only be avoided by configuring a very large DCI size for the second DCI format. If UE can truncate the first few most significant bits of DCI format 1_1 with C-RNTI if it is larger (as done for DCI format 0_0) to align with the second DCI format, the unicast scheduling with DCI format 1_1 with C-RNTI will be affected, which may eventually be equivalent to network configuring DCI format 1_1 with C-RNTI for each UE within the group properly and the second DCI format is the largest one. 
Proposal 8: For the second DCI format for GC-PDCCH, 
· it is size aligned with DCI format 1_1 scrambled with C-RNTI in USS.
· configuring a total payload size of the second DCI format is not necessary. 
1.3 The same HPN for PTM and PTP
Regarding HARQ process number management between unicast and multicast, it was agreed up to gNB to allocate the HPN between unicast and multicast. For the same TB association, the same HPN and NDI are used. 
Agreement:
The same HARQ process ID and NDI are used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB.

Conclusion:
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.

However, considering the multicast may target a large group of UEs, coordinating a HPN that is not used for any UE for unicast within the group is difficult and is not necessary, especially because supporting PTP retransmission for multicast is enabled. Next PTM initial transmission can use the same HPN if the earlier multicast TB is failed in decoding for some UEs for which the TB can be retransmitted by PTP. 
With the assumption that the same HPN can be used for PTM and PTP, this section discusses two issues that were discussed in the last meeting as well. 
2.3 
2.3.1 PTP retransmission for multicast and PTP transmission for unicast 
For HARQ process management for unicast and multicast, there was an agreement made in the previous meeting:
	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.



When the same HPID is used for unicast and multicast, what if UE missed PTM1 DCI as shown in Fig. 1?
[image: ]
[bookmark: _Ref82791392]Fig. 1 PTM1 DCI is missed when the same HPN is used for PTM and PTP
Take UE-b shown in Fig. 1 as an example, there are two sub cases depending on whether the TB transmitted by PTP1 is ACK-ed or NACK-ed:
· Subcase1: If TB of PTP1 at time “t1” is ACK-ed, the GC-PDCCH scheduling PTM1 at time ”t2” is missed, and PTP2 at time “t3” is a retransmission for PTM1, UE-b will not soft-combine the PTP1 transmission and PTP2 retransmission because PTP1 transmission is ACK-ed. UE-b will assume gNB missed the ACK of TB transmitted by PTP1, and then UE-b will directly report an ACK for PTP2 instead of decoding the PTP2. In this case, the TB of PTM1 will be lost. 
· Subcase2: If TB of PTP1 at time “t1” is NACK-ed, the GC-PDCCH scheduling PTM1 at time ”t2” is missed, and PTP2 at time “t3” is a retransmission for PTM1, UE-b will wrongly soft-combine the PTP1 transmission and PTP2 retransmission due to the same NDI and the same HPN. 
For solving this problem, the straightforward approach is that the scheduling DCI indicates the TB of PTP2 is for multicast retransmission or unicast (re)transmission. 
Regarding RNTI configured for multicast, there was an agreement made from RAN2 [5]. Multiple G-RNTI/G-CS-RNTI can be configured for different MBS services.
	One-to-one mapping between G-RNTI and MBS session is supported in NR MBS. Other mappings FFS 
One-to-one mapping between G-CS-RNTI and MBS session is supported in NR MBS. Other mappings FFS.
A UE can support multiple G-RNTIs/G-CS-RNTIs, It is FFS whether this depends on UE capability. Inform RAN1 of this agreement.


Based on what we described above, a PTP transmission should be indicated for unicast (re)transmission or for multicast retransmission. If multiple G-RNTIs are configured for a UE, a PTP transmission indicated for a multicast retransmission should be further indicated for which G-RNTI.
Proposal 9: Support DCI scheduling PTP transmission indicates whether the transmission is for unicast (re)transmission or for multicast retransmission.
· For UE configured with multiple G-RNTIs, the DCI should further differentiate the PTP transmission is for which G-RNTI retransmission.
2.3.2 PTP retransmission for multicast and PTM1 initial transmission for multicast
It was agreed to use the same HPN in the DCI scheduling retransmission, regardless the DCI is scrambled by C-RNTI (PTP) or G-RNTI (PTM). It was also discussed that whether the same HPN can be reused for initial transmission of a new TB for MBS if the earlier TB for MBS using the same HPN was failed decoding but the discussion does not lead to any conclusion/FFS. We continue this discussion in this section. 
It should be noted that PTM scheduling targets a group of UE to receive the same TB, there could be many cases that some of UEs failed decoding, missed the scheduling, or the HARQ-ACK feedback taking long time for some reasons, it does not make sense to restrict network to use a different HPN for such cases because the HPN for initial transmission of a new TB also needs to be different from the HPN for unicast for each of UEs in the group. 
Enabling network scheduling anther PDSCH for a given HARQ process before the end of the expected transmission of HARQ-ACK for that HARQ process would help alleviate network scheduling difficulties in some extent as illustrated in Fig. 2. UE#1 in the group failed decoding multicast TB#1 with HPN 000 at time “t1”, the network can still use HPN 000 for TB#2 initial transmission by PTM sheme1 and use HPN 000 for UE1’s TB1 retransmission by PTP at time “t2”. 
[image: ]
[bookmark: _Ref82791423]Fig. 2 HPN coordination for multicast between PTM scheme 1 initial transmission and PTP retransmission
It was argued in the last meeting that a UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process in both Rel-15 and Rel-16. However, it does not work well for the cases we are discussing for PTM, for which network should not be restricted to use a different HPN for the new TB initial transmission. In other words, when UE is scheduled to receive a multicast initial transmission and a PTP retransmission with the same HPN, especially at the same time, UE’s behavior should be defined. Considering the probability of receiving successfully, PTP retransmission should be received, because UE can do soft-combine with the soft information buffered in the HARQ process. The ignored multicast initial transition at time “t2” can be transmitted later.
Proposal 10: For multicast services, when UE is scheduled to receive a PTM1 initial transmission and a PTP retransmission with the same HPN at the same time, UE should receive the PTP retransmission. 
1.4 Simultaneous retransmissions
For dynamic or SPS scheduling for multicast, one issue is whether PTM and PTP retransmission can be configured to UE simultaneously. 
From UE perspective, if UE is configured for both unicast and multicast reception, UE will always monitor C-RNTI and G-RNTI scrambled DCI. Until the DCI is decoded, UE knows the scheduling is for initial transmission or retransmission by the HARQ process number and NDI. From this sense, UE is always ready to receive PTM and PTP for retransmission with no need of explicit/default configuration of which scheme being used for retransmission. In other words, as long as UE supports both unicast and multicast reception, PTM and PTP retransmission schemes are simultaneously supported. Meanwhile, it is up to gNB to retransmit the failed TB via PTM or PTP. 
Proposal 11: It is up to gNB to retransmit the failed TB via PTM scheme 1 or PTP.
· UE does not need to be configured with PTM scheme 1 or PTP or both for retransmission. 
1.5 SPS for multicast
For SPS group-common PDSCH for multicast for RRC_CONNECTED UEs, the agreement is shown as follows:
	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 multicast SPS, at least ACK/NACK based HARQ-ACK feedback is supported. NACK-only is also agreed for multicast SPS PDSCH without PDCCH scheduling and FFS NACK-only for SPS activation/deactivation. The discussion for this issue can refer to our contribution in AI 8.12.2 [6], where the proposal is that NACK-only is not supported for activation/deactivation since otherwise network cannot differentiate the activation/deactivation is missed or ACK-ed by UEs.  
For SPS reception, the PDSCH transmission occasions depend on the periodicity of the SPS configuration and the occasion where the PDCCH for activation is transmitted. The HPID calculation also needs the slot index of the slot where the first scheduled PDSCH is transmitted. Regarding the listed three alternatives, as shown in Fig. 3, both Alt 1 and Alt 2 have the similar problem that the opportunities to retransmit the activation command would be restricted to recover the SPS PDSCH reception, especially when UE is configured with DRX. The retransmission of the activation command should be transmitted as soon as possible before UE enters the inactive period of DRX after on-duration timer expires. 
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[bookmark: _Ref79090438]Fig. 3 Example of Alt 1 and Alt 2: retransmit the activation command via PDCCH.
Using maximum value of k0 to indicate the first PDSCH transmission occasion cannot match all possible periodicities of the SPS configuration to achieve the purpose of retransmitting the activation command as early as possible. As shown in Fig. 4, the maximum duration of a slot is 1ms in NR with 15 kHz SCS. In which case, if periodicity of a SPS-config is configured as 640ms, there would be 640 slots between two scheduled SPS PDSCHs. If UE misses the initial SPS activation command, even with maximum k0 = 32 slots, gNB would transmit the reactivation command after 640 slots which is 640ms. During such a long time, UE probably enters the inactive period of DRX after on-duration timer expires. In this case, the reactivation DCI will be missed again. This problem will become worse for larger SCSs.
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[bookmark: _Ref82791656]Fig. 4 Example of Alt 1 and Alt 2: recover SPS PDSCH reception for a SPS-config configured with largest period of 640ms. 
As shown in Fig. 5, for Alt 3, MAC-CE message can include some necessary information, e.g., the slot index of the slot where the first activation DCI was transmitted for recovering the SPS PDSCH reception. Moreover, the MAC-CE can be transmitted instantly after the first transmission is missed and before UE enters the inactive period of DRX because it is transmitted via PTP. Therefore, Alt 3 is preferred.
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[bookmark: _Ref82791688]Fig. 5 Example of Alt 3: retransmit the activation command via MAC-CE.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 12: Support Alt 3: Retransmit the activation command via MAC-CE for reliability of multicast SPS.
Conclusions
This paper focuses on discussion on multicast scheduling for RRC_CONNECTED UEs, which leads to the proposals as follows:
Proposal 1: For CFR for multicast scheduling confined within a dedicated unicast BWP, 
· One CFR per a dedicated BWP is sufficient in Rel-17.
· It is up to gNB to configure the same or different CORESETs for unicast and multicast scheduling within the CFR. 
Proposal 2: If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, support, 
· 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).
Proposal 3: For initializing scrambling sequence generator for GC-PDCCH with the first DCI format for RRC_CONNECTED UEs, 
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a RRC common IE e.g., commonControlResourceSet in PDCCH-ConfigCommon;  otherwise.
· Values for  equals to the value of G-RNTI used for the GC-PDCCH.
Proposal 4: For initializing sequence generator for DMRS of GC-PDCCH with the first DCI format received in Type-x CSS for RRC_CONNECTED UEs, 
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a RRC common IE e.g., commonControlResourceSet in PDCCH-ConfigCommon;  otherwise. 
Proposal 5: For initializing scrambling sequence generator for GC-PDSCH scheduled by the first DCI format for multicast received in Type-x CSS for RRC_CONNECTED UEs, 
·  equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in a RRC common IE e.g., PDSCH-ConfigCommon 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)
Proposal 6: For initializing sequence generator for DMRS of GC-PDSCH scheduled by first/second DCI format, 
· and are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided in PDSCH-Config in a CFR used for GC-PDSCH and the GC-PDSCH is scheduled by GC-PDCCH using the second DCI format
·  is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided in PDSCH-Config in a CFR used for GC-PDSCH and the GC-PDSCH is scheduled by GC-PDCCH using the first DCI format;
·  otherwise;
Proposal 7: For FDRA determination of the first DCI format for GC-PDCCH, support Option2, 
· 
 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, when the CFR of active BWP is larger than CORESET#0 if configured or SIB1 configured initial BWP.
· the scaling 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 applied. 
Proposal 8: For the second DCI format for GC-PDCCH, 
UEs’ DCI format 1_1 in USS are aligned toit is size aligned with DCI format 1_1 scrambled with C-RNTI in USS.
· configuring a total payload size of the second DCI format is not necessary. 
Proposal 9: Support DCI scheduling PTP transmission indicates whether the transmission is for unicast (re)transmission or for multicast retransmission.
· For UE configured with multiple G-RNTIs, the DCI should further differentiate the PTP transmission is for which G-RNTI retransmission.
Proposal 10: For multicast services, when UE is scheduled to receive a PTM1 initial transmission and a PTP retransmission with the same HPN at the same time, UE should receive the PTP retransmission. 
Proposal 11: It is up to gNB to retransmit the failed TB via PTM scheme 1 or PTP.
· UE does not need to be configured with PTM scheme 1 or PTP or both for retransmission. 
Proposal 12: Support Alt 3: Retransmit the activation command via MAC-CE for reliability of multicast SPS.
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