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Introduction
This contribution continues discussing the remaining issues for MBS multicast reception, including changes needed to RRC parameters, HARQ processes for unicast/multicast/broadcast, CA for receiving multicast, configurations for retransmission schemes and potential size alignment for DCI format 4_2. 
Discussion on multicast scheduling
RRC parameters for MBS multicast scheduling
RAN1 concluded in RAN1#107-e meeting that for some RRC parameters that do not need changes for multicast reception, RAN1 will not list them with postfix ‘-Multicast’ one by one in the RRC parameter list that will be sent to RAN2, and the default values of these parameters are the same as the default values of the corresponding parameters in dedicated unicast BWP. 
As discussed in RAN1#107-e meeting [1] for RRC parameters list for NR MBS, Row 19/21/22 and Row 48/49/50 regarding the scrambling ID configuration for scheduling multicast and broadcast, respectively, were marked yellow meaning unstable because there was no consensus whether they are configured per G-RNTI or per CFR.
Since it was agreed that there is only one CFR configured per active BWP for multicast and UE can be configured with multiple G-RNTIs for UEs in RRC_CONNECTED state receiving multicast to correspond to different multicast services, the areas for multicast scheduling corresponding to different G-RNTIs/services could be different, which depends on UE location in the cells. If UEs in RRC_CONNECTED state receiving the same multicast services are co-located within an area across multiple cells but the UEs could also be within another group receiving a different multicast service, it makes sense to configure the scrambling ID per G-RNTI instead of per CFR accordingly in such a case. 
Proposal 1: The parameters dataScramblingIdentityPDSCH-Multicast, pdcch-DMRS-ScramblingID-Multicast, scramblingID0-Multicast, and scramblingID1-Multicast are configured per G-RNTI. 
HARQ process for unicast/multicast/broadcast
As agreed the maximum number of 16 HARQ processes will be shared and up to network to allocate the HPID to unicast and multicast. In addition, in order to avoid device hardware impact as required by WID [2] for facilitating implementation and deployment of the feature, it is assumed that receiving broadcast will take one from the maximum number of 16 HARQ processes as discussed in [3].
Considering UE may be configured with multiple G-RNTIs/G-CS-RNTIs for multicast/broadcast, there were concerns that the maximum number of 16 HARQ processes might be too restrictive especially when UE is configured with HARQ-ACK feedback for multicast and when UE is configured with mTRP operation for unicast. Therefore, it was assumed the same HARQ process number can be used for PTP (re)transmission for unicast and PTP retransmission for multicast. With this assumption, there are issues on how to differentiate that the PTP transmission is for unicast or multicast when one PTM transmission is missed and whether UE receives PTP retransmission or PTM1 initial transmission when both are scheduled to the same UE, as analyzed in [4].
The discussions for the related issues in RAN1#107-e were documented in summary [5]. One solution to solve the differentiation of PTP transmission for unicast or multicast is introducing an indication into the scheduling DCI. This indicator can only work for DCI format 1_1 and it needs to be larger than 1 bit to further differentiate which G-RNTI the PTP retransmission is targeting to. Some companies are concerned about such changes to DCI format 1_1, which may affect UE implementation of operating this DCI format. 
Another direction raised in the last meeting was extending the maximum number to 32 HARQ processes. We view it could at least help alleviate the difficulty for network allocating different HARQ process numbers to unicast, multicast and broadcast. Moreover, this can be a UE capability not dedicated to a specific Rel-17 work item considering the same proposal has been agreed for NR NTN and _ext_to_71GHz. How the UE capability is defined is provided in the discussion of UE features [6].
Multicast reception on SCell
RAN2 sent an LS to RAN1 for confirming the feasibility of UE receiving broadcast on SCell and non-serving cell [7]. As discussed in [8], it is feasible for UE to receive broadcast on SCell or non-serving cell as long as UE has the capability. Likewise, the feasibility of receiving multicast on SCell should be acknowledged in RAN1 and it is naturally feasible for UE to do so as long as UE has the capability. 
The specification impact for supporting CA for multicast is not more complex and it is almost ready in the current specification including cross-carrier scheduling and HARQ-ACK codebook generation. This can be a separate UE capability in addition to the CA capability for uncast. 
Proposal 2: Support UE receiving multicast on SCell in addition to PCell. Separate UE capability can be defined in addition to reporting the CA capability for unicast. 

PTP or PTM retransmission
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. After 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 is being used for retransmission. Therefore, as long as UE supports both unicast and multicast reception, PTM and PTP retransmission schemes are simultaneously supported. 
However, considering UE can be configured with DRX for multicast in addition to the DRX configuration for unicast and RAN2 is discussing UE behaviors for reacting to such DRX configurations as agreed in RAN2 as follows:
	FFS how UE monitors UE specific PDCCH/C-RNTI for possible PTP transmission for PTM HARQ retransmission in active time of multicast DRX, the following alternatives are on the table (one to be selected):
Option 2: the UE monitors UE specific PDCCH/C-RNTI only when drx-RetransmissionTimerDLPTM is running and PTP retransmission is expected. 
Option 3: the UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer can be started when PTP retransmission is expected.



[bookmark: OLE_LINK1]Despite which option to be selected by RAN2, if UE is configured to monitor PDCCH/C-RNTI for possible PTP transmission for PTM HARQ retransmission, the DRX active time will be prolonged as shown in Figure 1. In other words, it can be beneficial to not configure PTP transmission for PTM HARQ retransmission in terms of UE power saving.
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[bookmark: _Ref92275151]Figure 1: DRX active time is prolonged by PTP transmission for PTM HARQ retransmission

[bookmark: OLE_LINK3]Proposal 3: UE can be configured with PTP transmission for PTM HARQ retransmission by RRC signaling. UE will assume only PTM is used for retransmission unless the UE is configured with PTP for retransmission (if the UE supports it by capability signaling). 

DCI size alignment for format 4_2
This issue is related to the “enabling/disabling HARQ-ACK feedback” in DCI as has been discussed in AI 8.12.3.
As agreed in RAN1#107-e meeting, for the DCI format including the field of “enabling/disabling HARQ-ACK feedback indication” for multicast scheduling, the field is a new field with 1 bit. As stated in TS 38.212 [9], this field is 1 bit if higher layer parameter harq-FeedbackEnabler-Multicast indicates dci-enabler; 0 bit, otherwise. It was concerned that it is unclear what the size of the DCI format 4_2 is from network perspective because some UE might be configured with harq-FeedbackEnabler-Multicast indicates dci-enabler but other UEs might not be. This issue can be solved either by introducing another RRC parameter configuring whether DCI includes this field or by assuming this field can always be included in DCI format 4_2. 
On the other hand, companies are also discussing whether/how to align DCI format 4_2 with other DCI formats with the DCI size budget of “3+1” unchanged. One solution [5] is configuring the overall/payload size of DCI format 4_2 similar to configuring the size of DCI format 2_x, which can also solve the issue of ambiguity of whether DCI format 4_2 includes the field of “enabling/disabling HARQ-ACK feedback indication” from network perspective.
Proposal 4: Coordinate with the discussion in AI 8.12.2 regarding configuration of “Enabling/disabling HARQ-ACK feedback indication” for size determination/alignment of DCI format 4_2. 

Conclusions
This contribution discusses the remaining issues for UE receiving multicast and this discussion leads to the following proposals:
Proposal 1: The parameters dataScramblingIdentityPDSCH-Multicast, pdcch-DMRS-ScramblingID-Multicast, scramblingID0-Multicast, and scramblingID1-Multicast are configured per G-RNTI. 
Proposal 2: Support UE receiving multicast on SCell in addition to PCell. Separate UE capability can be defined in addition to reporting the CA capability for unicast. 
Proposal 3: UE can be configured with PTP transmission for PTM HARQ retransmission by RRC signaling. UE will assume only PTM is used for retransmission unless the UE is configured with PTP for retransmission (if the UE supports it by capability signaling). 
Proposal 4: Coordinate with the discussion in AI 8.12.2 regarding configuration of “Enabling/disabling HARQ-ACK feedback indication” for size determination/alignment of DCI format 4_2. 
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