Page 8
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG1 #106bis-e		    R1-2109567
e-Meeting, October 11th – 19th, 2021
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]
Source: 	MediaTek Inc.
[bookmark: Title]Title:	Discussion on NR MBS group scheduling for RRC_CONNECTED UEs
Agenda item:	8.12.1
[bookmark: DocumentFor][bookmark: _Toc120549591]Document for:	Discussion & Decision
1. Introduction
This contribution further discuss the MBS group scheduling mechanisms for RRC_CONNECTED UEs based on the agreements achieved in last e-meeting [1], e.g., the CFR, DCI format related issues, etc.
2. Discussion
2.1  Common frequency resource (CFR) for NR MBS
Actually, we have agreed that defining/configuring a common frequency resource for multicast group-common PDSCH reception within the frequency resource of a dedicated unicast BWP. Regarding how to configure the common frequency resource for UE receiving multicast services, the following agreement was achieved in last e-meeting [1]:
	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.
· FFS: CFR associated with initial BWP
· FFS: CFR larger than initial BWP
Note: The deleted FFSs can be discussed in another AI.


It had defined two delivery modes (e.g., DM1 and DM2) for MBS based on different quality of services (QoS) in RAN2#112-e meeting [2]:
	· For Rel-17, R2 specifies two delivery modes (DMs): 
· DM1: for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
· DM2: for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD). (Note: RAN2#113-e agreed that DM2 can be used for CONNECTED UEs)
· R2 assumes (for R17) that DM1 is used only for multicast sessions. 
· R2 assumes that DM2 is used for broadcast sessions. 
· The applicability of delivery mode 2 to multicast sessions is FFS. 


[bookmark: OLE_LINK7][bookmark: OLE_LINK8]In previous CFR discussion, it only consider multicast reception for RRC connected UEs. However, as mentioned above, for delivery mode 2, UE also can receive broadcast services packet in RRC CONNECTED state with low QoS requirement. Meanwhile, considering the same broadcast service smoothly reception for RRC IDLE/INACTIVE and RRC CONNECTED state UEs, the unified CFR configuration for broadcast services is more reasonable, and it will not incur the BWP switching when UEs enter RRC CONNECTED state from RRC IDLE/INACTIVE. Therefore, the unified CFR is preferred for broadcast reception no matter which RRC state the UE is in.
[bookmark: _Ref78375480]Proposal 1: For broadcast reception, the unified CFR is supported for RRC_CONNECTED and RRC_IDLE/INACTIVE UEs.
In order to ensure all of the UEs to participate the PTM reception, the UEs in RRC CONNECTED state need to be configured the same CFR for PTM transmission for a particular MBS transmission, even though different UEs may be configured with a different active dedicated BWP. In addition, if the UE in RRC_CONNECTED mode is scheduled on a dedicated BWP that does not overlap with the initial BWP where the PTM transmission (over the common frequency resource) is configured, the UE may be not able to receive the PTM transmission. We expect this issue can be resolved by network implementation.
[bookmark: _Ref61195445][bookmark: OLE_LINK1]Proposal 2: Network implementation guarantee the allocation of CFR for UEs in RRC_CONNECTED mode to receive the MBS transmission.
Regarding the number of CFR in the dedicated unicast BWP, we discussed it without achieving agreements in last meeting. The initial agreement that supporting one CFR per dedicated unicast BWP was reached as following in RAN1#104bis-e meeting [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


About the first sub-bullet FFS that whether more than one CFR is supported per dedicated unicast BWP, from our perspective, it is no clear motivation to support more than one common frequency resources per unicast BWP. What’s more, supporting more CFRs per dedicated BWP will make the unicast BWP fragmentation and incur that network scheduling is more complicated because it needs to ensure all the UE interested in multicast services share a common frequency resource. Some proponents of supporting more than one CFR per dedicated unicast BWP argue that if there are multiple multicast services, and each service corresponds to a CFR due to different services requirement/quality. We propose that if there are multiple MBS services, a larger MBS CFR can be allocated for supporting multiple services or the same CFR can be TDMed used for different services.
[bookmark: _Ref61195448]Proposal 3: Not support more than one common frequency resources for NR MBS.
For the second sub-bullet whether multicast can be supported or not in a dedicated unicast BWP when no CFR is configured for that BWP. Moderator raised a question as described following in the email discussion [4].
	[High] Question 1-3: If the new IE CFR-Config is not present in the active BWP, whether or not UE perform multicast reception in the active BWP?
· Taking into account how to configure G-RNTI(s)/G-CS-RNTI(s) for multicast.
· Note: For RAN1 discussion, assume the new IE CFR-Config may include the configurations of the starting PRB, the number of PRBs, PDCCH-config, PDSCH-config and SPS-config(s) for MBS.  The details of signalling design are up to RAN2. 


From our understanding, CFR is needed for MBS reception since some new MBS dedicated parameter (e.g., CSS) will be introduced. If no CFR configuration, UE will not obtain these parameters and not receive multicast services. Since it has defined a CFR, it is nature to utilize it for multicast reception. Even though the possibility of CFR’s range is equal to unicast dedicated BWP frequency range, it also need to configure the specific physical layer parameter for MBS within the MBS CFR, e.g. a new PDCCH CSS type, SPS-configuration for multicast reception.
[bookmark: _Ref78375484]Proposal 4: CFR should be configured for UE receiving multicast broadcast services.
In RAN1 #104-e meeting, we reached an agreement that the CFR configuration includes the starting PRB of the number of PRBs. Regarding how to indicate the reference point of starting PRB, the following agreement was achieved in the last meeting.
	Agreement: For indication of the starting PRB and the length of PRBs of CFR for multicast of RRC-CONNECTED UEs,
· the starting PRB is referenced to Point A, i.e., the starting PRB is a PRB determined by subcarrierSpacing of the associated BWP and offsetToCarrier corresponding to this subcarrier spacing, similar as how locationAndBandwidth of a BWP is indicated as described in TS 38.331.
· FFS: Indication mechanism.


[bookmark: _Ref71381696]Regarding the indication mechanism, since the CFR within UE dedicated active BWP, the continuous PRB is preferred for MBS CFR. Therefore, the similar mechanism (e.g., RIV) used for locationAndBandwidth of a BWP can be reused for CFR.
[bookmark: _Ref78982525]Proposal 5: RIV mechanism is reused for MBS CFR indication.
Regarding the GC-PDSCH rate matching, the following agreements was achieved as followings:
	Agreement: For LBRM and TBS determination for GC-PDSCH:
· The maximum number of layers can be provided by maxMIMO-Layers in PDSCH-Config for MBS in CFR; if not provided, a default value is defined.
· FFS the default value.
· The maximum modulation order can be determined from mcs-Table in PDSCH-Config for MBS in CFR; 
· FFS: if mcs-Table in PDSCH-Config for MBS is not configured in CFR, a value determined from mcs-Table in PDSCH-Config for unicast in the active DL BWP is used; if the mcs-Table in PDSCH-Config for unicast is not configured, Table 5.1.3.1-1 in TS38.214 is used (similar as the default value in R16). 
· xOverhead can be provided in PDSCH-Config for MBS in CFR; if not provided, a default value of zero is used.
· The number of PRBs is determined based on the size of CFR.


Regarding the default value if maxMIMO-Layers in PDSCH-Config is not configured, from our understanding, one layer is a baseline for PDSCH configuration, whether to support MIMO has been not discussed yet. Therefore, we suggest the default value is one for TBS determination if maxMIMO-Layers in PDSCH-Config for MBS is not configured.
[bookmark: _Ref78375552]Proposal 6: The default value is one for TBS determination if maxMIMO-Layers in PDSCH-Config for MBS is not configured.
Regarding the default mcs-Table for  calculation if it is in not configured in PDSCH-Config for MBS in CFR, some companies proposed that the value determined from mcs-Table in PDSCH-Config for unicast in the active DL BWP is used. The mcs-Table in PDSCH-Config for unicast is UE specific parameter, which means that different UE can be configured different mcs-Table. However, the  determination is common for all UEs in the same MBS group, the same default behaviour is preferred, e.g., 5.1.3.1-1 in TS38.214 is used (similar as the default value in R16).
[bookmark: _Ref78375554]Proposal 7: Table 5.1.3.1-1 in TS38.214 is reused (similar as the default value in R16) for  calculation when mcs-Table in PDSCH-Config for MBS is not configured in CFR.
In the current spec, the RB numbering description for PDSCH reception is copied as following:
	For a PDSCH scheduled with a DCI format 1_0 in any type of PDCCH common search space, regardless of which bandwidth part is the active bandwidth part, RB numbering starts from the lowest RB of the CORESET in which the DCI was received; otherwise RB numbering starts from the lowest RB in the determined downlink bandwidth part.


It means that the some RBs are unused if PDSCH scheduled with a DCI format 1_0 in any PDCCH CSS as illustrated in Figure 1.
[image: ]
[bookmark: _Ref83579478][bookmark: _Ref83579472]Figure 1: PDSCH reception RB numbering with DCI 1_0 in CSS
We had agreed that CSS and 1st DCI format similar with DCI 1_0 in CSS can be used for MBS reception. If the similar mechanism is used for MBS CFR, it may cause that some RBs cannot be used for multicast broadcast services reception, which is not desirable for MBS reception due to CFR is limited resource compared with the BWP. Therefore, we suggest that RB numbering starts from the lowest RB of the CFR for GC-PDSCH reception as illustrated in Figure 2.
[image: ]
[bookmark: _Ref83580388]Figure 2: GC-PDSCH reception RB numbering 
[bookmark: _Ref83907122]Proposal 8: RB numbering shall start from the lowest RB of the CFR for GC-PDSCH reception.

2.2  CORESET and Search Space configuration
Regarding the maximum number of CORESET per BWP configuration, the following agreement was achieved in last meeting. 
	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.


However, whether the CORESET can be shared between multicast and unicast, it didn’t reach any consensus in last meeting. The following updated proposal was made in the e-mail discussion [4]. 
	Updated Proposal 2-2: If a CFR is configured in a dedicated unicast BWP for multicast in RRC-CONNECTED state,
· the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP and fully contained in the CFR in frequency domain can be used for multicast transmission when no CORESET is configured in PDCCH-config for MBS in the CFR
· the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.
· FFS the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP and fully contained in the CFR in frequency domain can be used for multicast transmission when there is CORESET(s) configured in PDCCH-config for MBS in the CFR


From our understanding, the CFR is common for all UEs receiving the MBS in the same group, and the unicast CORESET configuration is UE specific, it is strange that configure the same parameter in the unicast dedicated CORESET for all UEs to receive multicast service. The “pdcch-DMRS-ScramblingID” within legacy unicast CORESET is different from “pdcch-DMRS-ScramblingID_MBS” within multicast CORESET. However, the pdcch-DMRS-ScramblingID_MBS for multicast is common for all UEs, it may cannot be workable when some UEs use the pdcch-DMRS-ScramblingID within unicast to decode multicast PDCCH. Besides, an agreement about MBS CORESET was achieved that for PTM transmission scheme 1, the CORESET for group-common PDCCH is configured within the common frequency resource for group-common PDSCH in RAN1#103-e meeting, which means that the CORESET used for MBS is dedicated configured. Therefore, there is no need to make an explicit restriction for CORESET configuration for UE supporting MBS and it can be up to network implementation.
[bookmark: _Ref71381699]Proposal 9: No need to define an extra explicit rule whether the CORESETs can be shared for unicast and multicast and it is up to network implementation.
Regarding the discussion of search space configuration for MBS, CSS type was agreed as the baseline. Whether reusing the existing CSS type (e.g., Type-3 PDCCH CSS) or defining a new Type-x PDCCH CSS is still controversial, the following agreement with FFS was reached in RAN1#105-e meeting:
	Agreement: For CSS of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, Alt 2 is supported:
· Alt 2: support a Type-x CSS
· The monitoring priority of Type-x CSS is determined based on the search space set indexes of the Type-x CSS set and USS sets, regardless of which DCI format of group-common PDCCH is configured in the Type-x CSS.
· FFS: Whether the Type-x CSS is a Type-3 CSS


In the last meeting, the following conclusion was achieved for further studying the potential spec impact if new Type-x CSS is defined for GC-PDCCH.
	Conclusion: The specification impact of having a new Type-x CSS for GC-PDCCH in RRC_CONNECTED state can be studied and discussed further.


In legacy unicast, two search space types are defined for PDCCH monitoring, e.g., common search space (CSS) and UE-specific search space (USS). As earlier agreed, the CCE indexes are common for different UEs in the same MBS group. So, reusing Type-3 PDCCH CSS with little modification (e.g., add the DCI format with CRC scrambled by G-RNTI) is straightforward way for supporting MBS group common PDCCH monitoring. However, the DCI format needs to be configured in each search space configuration. In the current spec, the non-fallback DCI (e.g., DCI format 1_1 and DCI format 1_2) only can be monitored in UE-specific search space and fallback DCI (e.g., DCI format 1_0) can be monitored in USS and CSS. In last RAN1 meeting, we also have agreed that non-fallback DCI (DCI format 1_1 or 1_2) is supported for group common PDCCH of NR MBS. If reusing the existing Type-3 PDCCH CSS, the non-fallback DCI cannot be configured. Considering the above reason, it may better to define a new Type-x PDCCH CSS for supporting MBS. Regarding the PDCCH priority, it can be determined based on the search space indexes. Besides, from our perspective, there is no larger spec impact if defining a new Type-x CSS for GC-PDCCH. 
[bookmark: _Ref61186944][bookmark: _Ref53170104][bookmark: _Ref68163228]Proposal 10: Define a new Type-x PDCCH CSS type (e.g., Type-4 PDCCH CSS not Type-3 PDCCH CSS) for UE supporting multicast service.
2.3  DCI discussion for MBS
Regarding the DCI format used for MBS, supporting at least two DCI formats was agreed as following in RAN1#104bis-e meeting. About the fallback (first) DCI format and non-fallback (second) DCI field, the following agreements were reached in last RAN1 meeting:
	Agreement: The first DCI format for GC-PDCCH uses the same fields as DCI format 1_0 with CRC scrambled by C-RNTI with the following modifications:
· At least ‘Identifier for DCI formats’ is not needed.
· FFS: Whether the field should be ignored and reserved, or should be removed.
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


Since the two HARQ feedback options have been proposed and agreed in AI 8.12.2 for MBS transmission, e.g, ACK/NACK based HARQ feedback and common NACK only based HARQ feedback. As discussed in our companion contribution [5], a dynamic indication for ACK/NACK based or NACK only based HARQ ACK feedback option is preferred. Thus, we suggest defining a new field in MBS first and second DCI format to indicate which feedback option will be used for multicast services, e.g., “HARQ feedback option” field.
[bookmark: _Ref78375561][bookmark: _Ref71381703]Proposal 11: Define a new field (e.g., “HARQ feedback option”) within MBS DCI format to indicate which HARQ feedback option will be used by multicast services.
Meanwhile, enabling/disabling HARQ-ACK feedback for MBS is supported. However, how to indicate the function is still discussing in the AI 8.12.2. As we suggested in AI 8.12.2, the “RRC+DCI dynamic indication” is preferred due to scheduling flexibility. Therefore, we suggest defining a new field in DCI to indicate whether the HARQ feedback is enable or disable, e.g., “HARQ feedback enable/disable” field.
[bookmark: _Ref78285521]Proposal 12: Define a new field (e.g., “HARQ feedback enable/disable”) within MBS DCI format to indicate whether HARQ feedback is used for multicast services.
It had been agreed that some fields are not needed, e.g., ‘Identifier for DCI formats’ and ‘SRS request’. However, whether the fields should be ignored and reserved, or should be removed are FFS. As mentioned above, some new fields are needed for MBS GC-PDCCH, the unused fields should be removed for size alignment purpose.
[bookmark: _Ref78375564]Proposal 13: The unused fields in existing DCI format shall be removed for adding new MBS specific fields.
Regarding the DCI size alignment and bit length of FDRA fields for the first DCI format for GC-PDCCH, the following agreement was achieved in the last meeting for the further discussion. 
	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: For FDRA determination of the 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.


In the current spec, the FDRA bits determination is based on initial BWP or CORESET 0 size for DCI format 1_0 monitored in CSS or USS. When the active BWP size for DCI 1_0 in USS is larger than initial DL BWP or CORESET 0 and the FDRA bits determination is based on initial BWP or CORESET 0, it derives the resource allocation (start and length) from the RIV field assuming the initial BWP, then scales start and length by a factor of K and apply the scaled start and length to the target active BWP. It is similar to the Option 2 as mentioned above. For option 3, the FDRA size is given by the size of CFR in the active DL BWP, and 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. However, truncating the first few most significant bits means that some frequency resources are unusable for MBS reception. Therefore, comparing the two options, option 2 is preferred for FDRA determination of the first DCI format for GC-PDCCH.
[bookmark: _Ref78375565]Proposal 14: Option 2 is preferred for FDRA determination of the first DCI format for GC-PDCCH.
It has agreed that keeping the “3+1” DCI size budget defined in Rel-15 for Rel-17 MBS in RAN1#105-e meeting. Whether the G-RNTI is counted as a “C-RNTI”, the following agreement was achieved of the first DCI format for GC-PDCCH in last meeting.
	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.


However, for the second DCI format for GC-PDCCH, it didn’t reach any conclusion in last meeting due to divergent view. The corresponding proposals were discussed in the last meeting as copied in the following.
	Initial Proposal 2-8: For DCI size alignment for the second DCI format, G-RNTI is counted as “C-RNTI” or “other RNTI” depending on RRC configurations.
· The size of the second DCI format can be configured by gNB
· Based on RRC configurations, if both DCI format 1_1 and DCI format 2_x have smaller DCI size than the second DCI format for multicast, the DCI format 1_1 or 2_x with larger DCI size is aligned to the size of the second DCI format for multicast.
· Based on RRC configurations, between DCI format 1_1 and DCI format 2_x, if one of them has smaller DCI size than the second DCI format for multicast and the other one has larger DCI size than the second DCI format for multicast, the DCI format 1_1 or 2_x with smaller DCI size is aligned to the size of the second DCI format for multicast.
Updated Proposal 2-8: The size of the second DCI format for multicast can be configured by RRC signalling for RRC_CONNECTED UEs (similar as the configuration for the size alignment among DCI format 2_0/2_1/2_4/2_5/2_6).
· It is up to network implementation to ensure different UEs in the same MBS group have the same understanding on the configurable DCI fields of the second DCI format for multicast.


For the DCI format 1_1 with C-RNTI, different UEs may have different DCI sizes. If the second DCI format align with one of the DCI format 1_1 with C-RNTI, it may potentially affect the size of other UE’s DCI 1_1 with C-RNTI. From this perspective, it is not desirable to count “G-RNTI” as “C-RNTI” for second DCI format. Therefore, we suggest counting “G-RNTI” is as “other RNTI” for second DCI format.
[bookmark: _Ref61195453]Proposal 15: “G-RNTI” is counted as “other RNTI” for second MBS DCI format.
For the DMRS/scrambling sequence initialization value for GC-PDCCH/GC-PDSCH of second DCI format, the following agreements were achieved in the last meeting.
	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 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)
 
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. 


Regarding the initializing value for GC-PDCCH with the second DCI format, it had been agreed that the  can be obtained via higher layer signalling pdcch-DMRS-ScramblingID or . However, for the another initializing value , it did not reach consensus at last meeting and need to be further discussed in this meeting. Since RAN2 had agreed that more than one G-RNTI could be supported for MBS reception, if the fixed value as Alt 2 or Alt 3 is used for MBS, the same sequence will be generated for GC-PDCCH with different G-RNTI, and cause the control channel interference. Therefore, Alt 1 is preferred for  initializing value via G-RNTI. 
[bookmark: _Ref83920398]Proposal 16: G-RNTI is used for the initialization value of  for GC-PDCCH with the second DCI format.
For the first DCI format, the corresponding proposal for initializing the value of scrambling sequence for GC-PDCCH were mentioned in last meeting, however, it did not reach conclusion due to limited meeting time. The detailed proposal is copied as following:
	[High] Proposal 2-9a: 
For initializing scrambling sequence generator for GC-PDCCH with the first 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


From our view, the configuration is similar with that of the second MBS DCI format. If it reuses the legacy operation mechanism, the initialization value of  and  is the same even though the different G-RNTI values is configured, which is not desirable for multicast reception. Therefore, we suggest that the value of G-RNTI used for the GC-PDCCH is used for calculating the PDCCH scrambling sequence for multicast reception.
[bookmark: _Ref83926370][bookmark: _Ref83926485]Proposal 17: For initializing scrambling sequence generator for GC-PDCCH with the first DCI format for multicast reception,
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET in a CFR used for the GC-PDCCH;  otherwise.
· G-RNTI used for the GC-PDCCH

2.4  SPS configuration for MBS
Considering the multicast period services and the PDCCH signalling overhead, SPS is supported for multicast service. In previous meeting, some agreements of SPS for MBS was reached as following:
	Agreement:
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
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


Regarding whether the multiple G-CS-RNTIs can be associated with one SPS-config, it didn’t reach consensus in last meeting. From our view, the motivation for supporting multiple G-CS-RNTI is not clear for us and the legacy mechanism that one to one mapping between CS-RNTI and SPS-config is sufficient. What’s worse, if multiple G-CS-RNTI is associated with one SPS-config, it will make the UE processing process complexity, which is not desirable at least in current release.
[bookmark: _Ref83906791]Proposal 18: Not support multiple G-CS-RNTIs associated with one SPS-config.
Regarding the activation/deactivation of SPS group-common PDSCH for MBS, it has been confirmed that at least group common PDCCH is supported. Whether the UE-specific PDCCH is supported for activation/deactivation is still FFS. Some companies argue that without UE-specific activation/deactivation, network has to resend the group-common activation/deactivation if there is new UEs coming into this group or leaving this group. From our understanding, the resending activation information will not affect the SPS ongoing UE because the resources for SPS are same with initial transmission, the new coming UE will receive SPS resource. For operating flexible, the UE specific PDCCH with G-CS-RNTI can be optional used for MBS SPS activation. The UE leaving MBS group is different from the MBS deactivation, it does not need to send SPS deactivation information when UE leaves MBS group.
[bookmark: _Ref68163237]Proposal 19: UE-specific PDCCH with G-CS-RNTI is optional supported for activation of MBS group common PDSCH.
Whether and how to address the missed activation/deactivation is critical issue especially when common NACK only feedback mode is used for SPS transmission. E.g., the gNB cannot be able to distinguish between UE receiving the first PDSCH successfully and failing to decode the activation PDCCH. In order to solve the issue, a ACK/NACK based HARQ ACK feedback mode can be used for SPS activation/deactivation and the normal SPS data (e.g., PDSCH without PDCCH scheduling) can support ACK/NACK or common NACK only feedback mode as indicated by corresponding group common DCI indicator field.
[bookmark: _Ref71381709]Proposal 20: MBS SPS activation/deactivation’s feedback mechanism only support ACK/NACK based HARQ feedback mode.
3. Conclusion 
Proposal 1: For broadcast reception, the unified CFR is supported for RRC_CONNECTED and RRC_IDLE/INACTIVE UEs.
Proposal 2: Network implementation guarantee the allocation of CFR for UEs in RRC_CONNECTED mode to receive the MBS transmission.
Proposal 3: Not support more than one common frequency resources for NR MBS.
Proposal 4: CFR should be configured for UE receiving multicast broadcast services.
Proposal 5: RIV mechanism is reused for MBS CFR indication.
Proposal 6: The default value is one for TBS determination if maxMIMO-Layers in PDSCH-Config for MBS is not configured.
Proposal 7: Table 5.1.3.1-1 in TS38.214 is reused (similar as the default value in R16) for  calculation when mcs-Table in PDSCH-Config for MBS is not configured in CFR.
Proposal 8: RB numbering shall start from the lowest RB of the CFR for GC-PDSCH reception.
Proposal 9: No need to define an extra explicit rule whether the CORESETs can be shared for unicast and multicast and it is up to network implementation.
Proposal 10: Define a new Type-x PDCCH CSS type (e.g., Type-4 PDCCH CSS not Type-3 PDCCH CSS) for UE supporting multicast service.
Proposal 11: Define a new field (e.g., “HARQ feedback option”) within MBS DCI format to indicate which HARQ feedback option will be used by multicast services.
Proposal 12: Define a new field (e.g., “HARQ feedback enable/disable”) within MBS DCI format to indicate whether HARQ feedback is used for multicast services.
Proposal 13: The unused fields in existing DCI format shall be removed for adding new MBS specific fields.
Proposal 14: Option 2 is preferred for FDRA determination of the first DCI format for GC-PDCCH.
Proposal 15: “G-RNTI” is counted as “other RNTI” for second MBS DCI format.
[bookmark: _GoBack]Proposal 16: G-RNTI is used for the initialization value of  for GC-PDCCH with the second DCI format.
Proposal 17: For initializing scrambling sequence generator for GC-PDCCH with the first DCI format for multicast reception,
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET in a CFR used for the GC-PDCCH;  otherwise.
· G-RNTI used for the GC-PDCCH
Proposal 18: Not support multiple G-CS-RNTIs associated with one SPS-config.
Proposal 19: UE-specific PDCCH with G-CS-RNTI is optional supported for activation of MBS group common PDSCH
Proposal 20: MBS SPS activation/deactivation’s feedback mechanism only support ACK/NACK based HARQ feedback mode.
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