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This summary provides discussions for the scheduling related issues for Rel-17 NR MBS. 
[bookmark: _Ref129681832]


Issues discussions
2.1 Issue#1: FDM unicast PDSCH and GC-PDSCH
	vivo [R1-2210985]

	< Unchanged parts are omitted >
The maximum number of PDSCHs scheduled per slot per component carrier with C-RNTI/CS-RNTI and G-RNTI/G-CS-RNTI/MCCH-RNTI that the UE shall be able to decode is the same as the indicated UE capability for the number of unicast PDSCHs per slot per component carrier. If the UE is capable of receiving FDMed unicast and multicast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with C-RNTI/CS-RNTI and a PDSCH scheduled with G-RNTI for multicast/G-CS-RNTI that partially or fully overlap in time in non-overlapping PRBs except that both of the unicast PDSCH and multicast PDSCH are scheduled without a corresponding PDCCH transmission. If the UE is capable of receiving FDMed unicast and broadcast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with C-RNTI/CS-RNTI and a PDSCH scheduled with G-RNTI for broadcast/MCCH-RNTI that partially or fully overlap in time in non-overlapping PRBs.
If the UE is configured by higher layers to decode a PDCCH with its CRC scrambled by a CS-RNTI or G-CS-RNTI, the UE shall receive PDSCH transmissions without corresponding PDCCH transmissions using the higher-layer-provided PDSCH configuration for those PDSCHs.
The UE it is not expected to support reception of FDMed MCCH PDSCH and MTCH PDSCH in PCell or SCell, or FDMed multiple MTCH PDSCHs in PCell or SCell, or FDMed MCCH/MTCH/multicast PDSCH and SIB PDSCH in Pcell, or FDMed multicast PDSCHs in Pcell or Scell, or FDMed multicast PDSCH and MCCH/MTCH for broadcast in Pcell or Scell, or FDMed MCCH/MTCH/multicast PDSCH and paging PDSCH, or FDMed MCCH/MTCH/multicast PDSCH and SIB1 PDSCH that partially or fully overlap in time in non-overlapping PRBs.
< Unchanged parts are omitted >

	ZTE [R1-2211649]
	[bookmark: _Hlk497209675]<Unchanged parts are omitted>
The maximum number of PDSCHs scheduled per slot per component carrier with C-RNTI/CS-RNTI and G-RNTI/G-CS-RNTI/MCCH-RNTI that the UE shall be able to decode is the same as the indicated UE capability for the number of unicast PDSCHs per slot per component carrier. If the UE is capable of receiving FDMed unicast and multicast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with CS-RNTI for scheduling retransmission or C-RNTI/CS-RNTI and a PDSCH scheduled with G-RNTI for multicast/ or G-CS-RNTI for scheduling retransmission that partially or fully overlap in time in non-overlapping PRBs. If the UE is capable of receiving FDMed unicast and broadcast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with C-RNTI/ or G-CS-RNTI for scheduling retransmission and a PDSCH scheduled with G-RNTI for broadcast/MCCH-RNTI that partially or fully overlap in time in non-overlapping PRBs.
<Unchanged parts are omitted>

	Ericsson [R1-2212510]
	
< Unchanged parts are omitted >
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.
[bookmark: _Hlk39314234]‒	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: 
· If the UE is only capable of receiving FDMed unicast and multicast PDSCH per slot per carrier and Q includes both unicast SPS PDSCH(s) and multicast SPS PDSCH(s) 
· If the survivor PDSCH in step 1 is unicast PDSCH, the UE receives one multicast PDSCH with the lowest configured sps-ConfigIndex within Q, where the multicast PDSCH and the survivor PDSCH in step 1 are FDMed in frequency domain.
· If the survivor PDSCH in step 1 is multicast PDSCH, UE receives one unicast PDSCH with the lowest configured sps-ConfigIndex within Q, where the unicast PDSCH and the survivor PDSCH in step 1 are FDMed in frequency domain . 
· If the UE is capable of receiving both FDMed or TDMed unicast and multicast PDSCH per slot per carrier, and Q includes both unicast SPS PDSCH(s) and multicast SPS PDSCH(s)
· If the survivor PDSCH in step 1 is unicast PDSCH, the UE receives the multicast PDSCH with the lowest configured sps-ConfigIndex within Q and does not overlap (even partially) in both time and frequency with the survivor PDSCH in step 1 . 
· If the survivor PDSCH in step 1 is multicast PDSCH, the UE receives the unicast PDSCH with the lowest configured sps-ConfigIndex within Q and does not overlap (even partially) in both time and frequency with the survivor PDSCH in step 1 . 
· Otherwise, tThe 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 

	Ericsson [R1-2212511]
	[bookmark: _Toc118668734]Proposal 4 (for conclusion) for a UE supporting FDM between group common multicast and unicast, group common multicast includes both SPS and DG multicast. 

	CMCC [R1-2211659]
	Proposal 1. It is clarified that for the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE, the unicast PDSCH and group-common PDSCH can only be dynamically scheduled.

	CMCC [R1-2211660]
	========================= Unchanged parts =========================
The maximum number of PDSCHs scheduled per slot per component carrier with C-RNTI/CS-RNTI and G-RNTI/G-CS-RNTI/MCCH-RNTI that the UE shall be able to decode is the same as the indicated UE capability for the number of unicast PDSCHs per slot per component carrier. If the UE is capable of receiving FDMed unicast and multicast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with C-RNTI/CS-RNTI and a PDSCH scheduled with G-RNTI for multicast/G-CS-RNTI that partially or fully overlap in time in non-overlapping PRBs. If the UE is capable of receiving FDMed unicast and broadcast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with C-RNTI/CS-RNTI and a PDSCH scheduled with G-RNTI for broadcast/MCCH-RNTI that partially or fully overlap in time in non-overlapping PRBs.
========================= Unchanged parts =========================



2.1.1 Round-1
FL’s analysis:
In last RAN1 meeting, the clarification of FDMed unicast PDSCH and GC-PDSCH was discussed without the consensus in the end. In this meeting, four companies propose the CR to clarify which PDSCH type is supported for FDMed capability, and the summary is as the following:

· Alt 1: The unicast PDSCH and GC-PDSCH can only be DG PDSCH
· Supported by: ZTE, CMCC
· Alt 2: The unicast PDSCH and GC-PDSCH can be DG PDSCH or SPS PDSCH, except for both unicast PDSCH and GC-PDSCH are SPS PDSCH
· Supported by: vivo
· Alt 3: The unicast PDSCH and GC-PDSCH can be DG PDSCH or SPS PDSCH
· Supported by: Ericsson
In RAN1#110-b meeting, the following agreement was achieved in UE feature session, that the FDMed unicast and multicast PDSCH doesn’t support FDMed SPS. Thus, the Alt 3 has been precluded.
	Agreement:
Add a note to FG 33-3-2 as below
· Note: this FG does not support FDMed SPS




Regarding the down-selection between Alt 1 and Alt 2, the difference between two alternatives is whether to support the case that FDMed unicast DG and multicast SPS or FDMed unicast SPS and multicast/broadcast DG. One company [CMCC] raises an issue about the DG and SPS collision issue if this FDMed case is supported. That is if one UE only supports the FDMed unicast and multicast capability, the DG PDSCH can SPS PDSCH cannot be TDMed according to the conclusion we made in RAN1#109 meeting. 
	Conclusion
For FDM between one unicast PDSCH and one group-common PDSCH in a slot, only case 1 in the following cases is supported.
· Case 1: the unicast PDSCH and the group-common PDSCH in a slot are partially or fully overlapping in time domain and non-overlapping in frequency domain
· Case 2: the unicast PDSCH and the group-common PDSCH in a slot are non-overlapping in time domain and non-overlapping in frequency domain 
· Case 3: the unicast PDSCH and the group-common PDSCH in a slot are non-overlapping in time domain and overlapping in frequency domain





 Fig 1. Unicast DG and multicast SPS collision if UE only supports FDMed capability

If this collision happens, i.e., DG PDSCH and SPS PDSCH are TDMed in one slot as in Fig 1, UE can decode the DG PDSCH only if the PDCCH/PDSCH timeline is satisfied similar to legacy unicast behavior. For legacy unicast DG and SPS collision handling behavior, the DG and SPS PDSCH are partial or fully overlap in time domain and the last the PDCCH scheduling the PDSCH should end at least 14 symbols before the earliest starting symbol of the SPS PDSCH(s) as in Fig 2. But for FDMed collision case in Fig 1, whether the 14 symbol is enough or not should be further discusses, since the DG and SPS PDSCH are not overlap in time domain.


Fig 2. legacy unicast DG and unicast SPS PDSCH collision handling



Considering the sequent discussion and larger spec impact for the support of FDMed unicast DG and multicast SPS or FDMed unicast SPS and multicast/broadcast DG, FL suggest we take Alt 1.

Proposal 2.1.1
It is clarified that for the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE, the unicast PDSCH and group-common PDSCH can only be dynamically scheduled.

Company views:
	Company
	Comments

	Qualcomm
	Currently, FG33-3-2 is only for DG PDSCH is associated with G-RNTI(s). If we consider DG PDSCH associated with G-CS-RNTI(s) for SPS retransmission, do we need to define a new FG?

	ZTE
	This issue has been discussed in the last meeting. Given the situation, we are fine with this proposal. But we think the FDMed unicast PDSCH and group-common PDSCH capability is for DG PDSCH associated with G-RNTI and G-CS-RNTI for SPS retransmission. Regarding the question from Qualcom, we don’t think a new FG is needed because DCI scheduling for SPS retransmission is always treated as dynamic scheduling from the beginning of NR.

	Ericsson
	

	Huawei, HiSilicon
	We also prefer to have a simpler solution. However, we should also be careful to introduce additional trouble. For example, given unicast SPS retransmission is treated as dynamic as ZTE said and if the current spec supports the FDM SPS retransmission and DG though FDMed SPS initial transmission with DG is not supported, it can also be discussed/considered for FDMed DG unicast and multicast SPS retransmission. 

	vivo
	Our CR was to capture the agreement made in previous meeting. For FDMed DG and SPS case, we are open to discuss. From UE capability perspective, we think there is no difference between supporting FDMed DG+DG and supporting FDMed DG+SPS. From specification perspective, we think there is no impact for the current specification if FDMed DG+SPS is supported. If UE supports FDMed DG+SPS, it is up to gNB to schedule a unicast/multicast DG PDSCH FDMed with a multicast/unicast SPS PDSCH. Regarding the timeline issue raised by CMCC, we think current cancellation timeline can be kept if such scheduling is permitted. But we are wondering why gNB does not schedule the DG PDSCH FDMed with SPS PDSCH? Note that in Rel-15/16, there is UE supports only one PDSCH reception in a slot, it is possible that gNB schedules one DG PDSCH which does not overlap with SPS PDSCH in time domain from scheduling perspective, but this procedure is not specified in the spec. That means, if there is one SPS PDSCH is a slot and gNB wants to schedules a DG PDSCH in the same slot, gNB should schedule the DG PDSCH time overlapped with SPS PDSCH. For the retransmission of SPS, we share the same view with ZTE.

	MTK
	Per our understanding, the dynamic scheduling for group-common PDSCH, i.e., FG33-3-2, only consider the G-RNTI, we are confused that why other companies mention the G-CS-RNTI for the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE. We suggest deprioritizing the SPS FDMed discussion as we made in previous meeting.

	Samsung
	OK with proposal 2.1.1

	CATT 
	We share same view with ZTE. There is no need to introduce a new FG for SPS scheduling regarding FDMed reception. 

	FL
	The following was agreed in Wednesday online session: 

Agreement
It is clarified that for the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE, the unicast PDSCH and group-common PDSCH can only be dynamically scheduled. Further down-selection between the following:
· Opt 1: the unicast/multicast SPS retransmission PDSCH is included in the dynamically scheduled PDSCH for FDMed scheduling
· FFS: whether new UE capability is needed
· Opt 2: the unicast/multicast SPS retransmission PDSCH is NOT included in the dynamically scheduled PDSCH for FDMed scheduling




2.2 Issue#2: Collision handling between SPS and DG for MBS 
	CMCC [R1-2211661]
	5.1	UE procedure for receiving the physical downlink shared channel
========================= Unchanged parts =========================
The UE is not expected to decode a PDSCH in a serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI or, MCS-C-RNTI, G-RNTI, G-CS-RNTI or MCCH-RNTI and one or multiple PDSCH(s) required to be received according to this Clause in the same serving cell without a corresponding PDCCH transmission if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH ends at least 14[image: ] symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, where and the symbol duration are based on the smallest numerology between the scheduling PDCCH and the PDSCH, in which case the UE shall decode the PDSCH scheduled by the PDCCH. When the PDCCH reception incudes two PDCCH candidates from two respectvie search space sets, as described in clause 10 of [6, TS 38.213], for the purpose of determining the PDCCH with C-RNTI, CS-RNTI or, MCS-C-RNTI, G-RNTI, G-CS-RNTI or MCCH-RNTI scheduling the PDSCH ends at least 14[image: ] symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, the PDCCH candidate that ends later in time is used.
========================= Unchanged parts =========================



[bookmark: _Ref116210558]2.2.1 Round-1
FL’s analysis:
This issue is related to clarification of FDMed unicast PDSCH and GC-PDSCH in issue#1and will be further discussed after the conclusion of it.

Company views:
	Company
	Comments

	Qualcomm
	Ok 

	ZTE
	Ok

	Ericsson
	OK

	Huawei, HiSilicon
	ok

	vivo
	Ok

	MTK
	OK

	NTT DOCOMO
	OK

	Samsung
	OK

	CATT
	OK

	Nokia
	OK

	LG Electronics
	OK



2.2.1 Round-2
FL’s analysis:
Since we agreed that only DG PDSCH is supported in FDMed capability in issue#1, there is no FDMed SPS and DG handling issue, thus, we can further discuss the CR R1-2211661.

In the CR R1-2211661, the unicast SPS and DG handling behavior is reused for TDM collision between unicast DG/SPS and multicast DG/SPS or broadcast DG. Companies can provide your views on this CR

Draft CR 2.2.1
The CR in R1-2211661 is endorsed.

	Company
	Comments

	NTT DOCOMO
	OK

	vivo
	After further check, I think the second change part (copied below) may not be needed? This part is for PDCCH repetition, do we support PDCCH repetition for MBS? 
When the PDCCH reception incudes two PDCCH candidates from two respectvie search space sets, as described in clause 10 of [6, TS 38.213], for the purpose of determining the PDCCH with C-RNTI, CS-RNTI or, MCS-C-RNTI, G-RNTI, G-CS-RNTI or MCCH-RNTI scheduling the PDSCH ends at least 14[image: ] symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, the PDCCH candidate that ends later in time is used.

	
	





0. Issue#3: SS0 PDCCH monitoring occasion determination for scheduling MBS
	CMCC [R1-2211658]
	10.1	UE procedure for determining physical downlink control channel assignment 
========================= Unchanged parts =========================
If a UE is provided a zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2-PDCCH CSS set, or is not provided a zero value for searchSpaceMCCH or searchSpaceMTCH searchSpaceMCCH and searchSpaceMTCH, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2-PDCCH CSS set as described in clause 13, and the UE is provided a C-RNTI, the UE monitors PDCCH candidates only at monitoring occasions associated with a SS/PBCH block, where the SS/PBCH block is determined by the most recent of 
-	a MAC CE activation command indicating a TCI state of the active BWP that includes a CORESET with index 0, as described in [6, TS 38.214], where the TCI-state includes a CSI-RS which is quasi-co-located with the SS/PBCH block, or 
-	a random access procedure that is not initiated by a PDCCH order that triggers a contention-free random access procedure
========================= Unchanged parts =========================



[bookmark: _Ref116164402]Round-1
FL’s analysis:
In RAN1#110b-e meeting, CR R1-2210769 was agreed to correct that searchSpaceZero is used for a DCI format 4_0 when searchSpaceID=0 is provided for searchSpaceMCCH or searchSpaceMTCH to align between TS38.213 and TS38.331.
	R1-2210645	Draft CR on SS0 availability for scheduling MBS to TS 38.213	Moderator (CMCC), Huawei, HiSilicon, CBN
R1-2210769	CR on SS0 availability for scheduling MBS to TS 38.213	Moderator (CMCC), Huawei, HiSilicon, CBN
Agreement
The draft CR in R1-2210645 is endorsed in principle.
Final CR in R1-2210769 (38.213, v17.3.0, Rel-17, CR#0399, Cat. F).




Besides the agreed R1-2210769, the following sentence in TS38.213 which describes the condition of UE determining monitoring occasions for PDCCH candidates for searchSpaceZero also needs similar correction:
If a UE is provided a zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2-PDCCH CSS set, or is not provided searchSpaceMCCH and searchSpaceMTCH, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2-PDCCH CSS set as described in clause 13,
Therefore, the moderator draft CR is provided based on input R1-2211658. 

Draft CR 2.3.1
The draft CR in Moderator Draft CR on issue 3 is endorsed.

Company views:
	Company
	Comments

	Qualcomm
	Ok

	ZTE
	OK

	Ericsson
	OK

	Huawei, HiSilicon
	ok

	vivo
	Ok

	MTK
	OK

	NTT DOCOMO
	OK

	Samsung
	OK

	CATT
	OK

	Nokia
	OK

	LG Electronics
	OK

	FL
	The following was agreed in Wednesday online session: 


Agreement
The draft CR in R1-2212707 is endorsed.





2.4 Issue#4: DCI size alignment
	CATT [R1-2211150] [R1-2211151] [R1-2211152]
	CR on format 4_0 DCI size alignment to CSS format 1_0
· Reason for change: 
· MBS can be transmitted either on PCell or on SCell. If the DCI format 4_0 is configured on a SCell, and the CSS format 1_0 is not configured on the SCell, UE does not know how to perform the procedure of zero appending of DCI format 4_0 because no DCI size of format 1_0 can be referenced. It is suggested that the procedure of zeros appending is occurred only if DCI format 1_0 monitored in common search space in the same serving cell is confiugred
Moreover, the condition of “Padding bits, if required” is unclear. Actually, it means that the padding bits is needed only if CSS format 1_0 is configured in the same serving cell. 
To make the procedure of zeros appending more clearly, it is suggested that the procedure of zeros appending is occurred only if DCI format 1_0 in common search space in the same serving cell is confiugred, and  the bit field of  “Padding bits, if required” can be removed
· Summary of change: 
· Add condition for UE padding bit to format 4_0, remove bit field of  “Padding bits, if required”.
· Consequences if not approved: 
· The condition for UE padding bit to format 4_0 is not clear.

	----------------------- Start of text to TS 38.212 v17.3.0 -------------------------
7.3.1.5.1	Format 4_0
DCI format 4_0 is used for the scheduling of PDSCH for broadcast in DL cell. 
The following information is transmitted by means of the DCI format 4_0 with CRC scrambled by MCCH-RNTI or G-RNTI for MTCH configured by MBS-SessionInfo:
-	Frequency domain resource assignment –  bits where  equals to 
-	the size of  CORESET 0 if CORESET 0 is configured for the cell; and 
-	the size of initial DL bandwidth part if CORESTE 0 is not configured for the cell.
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	MCCH change notification – 2 bits as defined in Clause x.x.x of [8, TS38.321] if the CRC of the DCI format 4_0 is scrambled by MCCH-RNTI. Otherwise, this bit field is reserved. 
-	Padding bits, if required
Zeros shall be appended to DCI format 4_0 until the payload size equals that of DCI format 1_0 monitored in common search space if configured  in the same serving cell 
----------------------- End of text to TS 38.212 v17.3.0 -------------------------



CR on format 4_1 DCI size alignment to CSS format 1_0
.
· Reason for change: 
· If the DCI format 4_1 is configured on a SCell, and the CSS format 1_0 is not configured, it is not necessary for UE to add “Reserved bits – 3 bits”.And adding “Reserved bits – 3 bits” will cause the coverage performance of DCI format 4_1 decrease. To avoid unnecessary performance decreasing, it is suggested that “Reserved bits – 3 bits” is occurred only if DCI format 1_0 monitored in common search space in the same serving cell is configured. 
· Summary of change: 
· The”Reserved bits – 3 bits” bit field is replaced by procedure of zero appending.
· Consequences if not approved: 
· The performance of DCI format 4_1 may be decreased when CSS format 1_0 is not configured.

	----------------------- Start of text to TS 38.212 v17.3.0 -------------------------
7.3.1.5.2	Format 4_1
DCI format 4_1 is used for the scheduling of PDSCH for multicast in DL cell. 
The following information is transmitted by means of the DCI format 4_1 with CRC scrambled by G-RNTI configured by G-RNTI-Config or G-CS-RNTI:
-	Frequency domain resource assignment – bits where  equals to
-	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.
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 4 bits
-	Downlink assignment index – 2 bits as defined in Clause 9.1.3 of [5, TS 38.213], as counter DAI
-	PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of [5, TS38.213]
-	PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Clause 9.2.3 of [5, TS38.213]
-	Reserved bits – 3 bits 
Zeros shall be appended to DCI format 4_1 until the payload size equals that of DCI format 1_0 monitored in common search space if configured  in the same serving cell 
----------------------- End of text to TS 38.212 v17.3.0 -------------------------




	CATT [R1-2211153]
	The size of DCI format 4_2 is configurable by higher layer parameter sizeDCI-4-2 from 20 bits and up to 140 bits, UE is not expected the size of DCI format 4_2 is equal to size of DCI format 4_1.







2.4.1 Round-1
FL’s analysis:
Regarding DCI size alignment of DCI format 4_0/4_1:
Considering the CSS DCI format 1_0 cannot be configured in SCell, [CATT] thinks the current DCI size alignment of format 4_0 in SCell cannot be performed and it is also unnecessary to align the DCI size of format 4_1 as CSS DCI format 1_0.  Two draft CRs are proposed to delete the padding bits procedure of DCI format 4_0/4_1 to improve the PDCCH performance. However, if both DCI format 4_0 and format 4_1 are configured in SCell for one UE, the DCI sizes of format 4_0 and format 4_1 are different according to these draft CRs which occupy two DCI sizes and UE needs to align the unicast DCI formats, e.g., align between USS format 0_0/1_0, align between 0_1/1_1 to maintain the “3+1” DCI size budget which causes the performance degradation of unicast PDCCH.
Therefore, FL suggests to always align the DCI size between format 4_0 and 4_1 in SCell. In addition, considering CSS format 1_0 cannot be configured in SCell, the reserved bits in format 4_1 can be removed. The proposed DCI size alignment in SCell from FL is as the following:
· [bookmark: _Hlk118970193]For DCI format 4_1 configured in SCell, the reserved 3 bits are not needed.
· For DCI format 4_0 configured in SCell, it is unnecessary to append zero bits to align the payload size equals that of DCI format 1_0 monitored in CSS, and additional reserved 11 bits are added to align the payload size equals to DCI format 4_1.

Regarding DCI size alignment of DCI format 4_2:
[CATT] also proposes a draft CR to clarify that UE is not expected the size of DCI format 4_2 is equal to size of DCI format 4_1. However, this can be implemented by gNB’s proper configuring a format 4_2 DCI size different from format 4_1. Considering this, FL proposes the question to collect companies’ views whether this CR is needed or not.

Proposal 2.4.1
· For DCI format 4_1 configured in SCell, the reserved 3 bits are not needed.
· For DCI format 4_0 configured in SCell, additional 11 reserved bits are added and the zero padding bits to align the payload size equals that of DCI format 1_0 monitored in CSS are not needed.

Company views:
	Company
	Comments

	Qualcomm
	Ok

	ZTE
	We don’t support this proposal.
MBS is received by multiple UEs. From the UE perspective, a cell can be the SCell for a first UE and the PCell for the other UE.  For the other UE, the reserved 3 bits are needed. Therefore, it cannot be removed for the first UE even though no DCI format 1_0 monitored in CSS is not configured. 

	Ericsson
	Same view as ZTE. If DCI 4_0 and DCI 4_1 are received in CSS, the sizes must be aligned across UEs – and different UEs may have different PCells and Scells. 

	Huawei, HiSilicon
	Agree with ZTE. 

	vivo
	The comment from ZTE is valid.

	MTK
	No strong view but have the same feeling with ZTE. Per our understanding, mp matter whether the change is agreed, the gNB needs guarantee the “3+1” restriction from per UE perspective.

	NTT DOCOMO
	We agree with ZTE.

	Samsung
	Agree with ZTE.

	CATT
	We agree with ZTE’s comment that the reserved 3 bits are needed for DCI format 4_1 regardless on PCell or on SCell . It can ensure the DCI format 4_1 received by multiple UEs is same.

But, there is still an issue on the DCI size of DCI format 4_0. For the case where the DCI format 4_0 is configured on the PCell, zero padding can be performed. However, for the case where the DCI format 4_0 is configured on the SCell, zero padding cannot be performed as there is no DCI format 1_0 configured in CSS. How to ensure the UEs in both of the cases can receive DCI format 4_0 correctly should be considered. Thus, the second bullet in the FL’s proposal should be supported.

	[bookmark: _Toc114127243]7.3.1.5.1	Format 4_0
…..
-	Padding bits, if required
Zeros shall be appended to DCI format 4_0 until the payload size equals that of DCI format 1_0 monitored in common search space in the same serving cell.





	Nokia
	Agree with ZTE.

	LG Electronics
	Agree with ZTE




Question 2.4.2
Whether the draft CR in R1-2211153 about DCI format 4_2 size is essential or not?

Company views:
	Company
	Comments

	Qualcomm
	Ok with the CR

	ZTE
	We think the draft CR is not essential, and can be implemented by gNB as pointed out by FL.

	Ericsson
	This could be avoided by implementation, otherwise, we would prefer adding a rule to add a zero padding bit to 4_2 when the DCI sizes are the same.

	MTK
	Ok

	NTT DOCOMO
	We don’t think it is essential. Format ambiguity issue can be avoided by gNB implementation.

	Samsung
	Not essential.

	CATT
	We support the CR.
It’s better to clarify in the spec that UE is not expected the size of DCI format 4_2 is equal to size of DCI format 4_1. Otherwise, from the perspective of gNB, the case that the configured size of DCI format 4_2 equals to DCI format 4_1 is not precluded, and is allowed according the current spec. 


	LG Electronics
	Not essential




2.4.1 Round-2
FL’s analysis:
Companies are aligned that the reserved 3 bits in DCI format 4_1 is needed regardless on PCell or on SCell, thus CR is not needed for format 4_1.

Regarding the format 4_0 DCI size, companies also aligned that it should be always aligned with format 4_1 on SCell. During the online session, [ZTE] propose another wording of the CR, FL will collect companies’ views on the preferred TP.


Question 2.4.3
Which version of TP is preferred?

TP-ver 1
----------------------- Start of text to TS 38.212 v17.3.0 -------------------------
7.3.1.5.1	Format 4_0
DCI format 4_0 is used for the scheduling of PDSCH for broadcast in DL cell. 
The following information is transmitted by means of the DCI format 4_0 with CRC scrambled by MCCH-RNTI or G-RNTI for MTCH configured by MBS-SessionInfo:
-	Frequency domain resource assignment –  bits where  equals to 
-	the size of  CORESET 0 if CORESET 0 is configured for the cell; and 
-	the size of initial DL bandwidth part if CORESTE 0 is not configured for the cell.
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	MCCH change notification – 2 bits as defined in Clause x.x.x of [8, TS38.321] if the CRC of the DCI format 4_0 is scrambled by MCCH-RNTI. Otherwise, this bit field is reserved. 
[bookmark: _Hlk119525750]-	Reserved bits – 14 bits if DCI format 1_0 monitored in common search space is not configured in the same serving cell. Otherwise, 0 bit.
-	Padding bits, if required
Zeros shall be appended to DCI format 4_0 until the payload size equals that of DCI format 1_0 monitored in common search space if configured in the same serving cell 
----------------------- End of text to TS 38.212 v17.3.0 -------------------------


TP-ver 2
----------------------- Start of text to TS 38.212 v17.3.0 -------------------------
7.3.1.5.1	Format 4_0
DCI format 4_0 is used for the scheduling of PDSCH for broadcast in DL cell. 
The following information is transmitted by means of the DCI format 4_0 with CRC scrambled by MCCH-RNTI or G-RNTI for MTCH configured by MBS-SessionInfo:
-	Frequency domain resource assignment –  bits where  equals to 
-	the size of  CORESET 0 if CORESET 0 is configured for the cell; and 
-	the size of initial DL bandwidth part if CORESTE 0 is not configured for the cell.
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	MCCH change notification – 2 bits as defined in Clause x.x.x of [8, TS38.321] if the CRC of the DCI format 4_0 is scrambled by MCCH-RNTI. Otherwise, this bit field is reserved. 
-	Reserved bits – 14 bits
-	Padding bits, if required
Zeros shall be appended to DCI format 4_0 until the payload size equals that of DCI format 1_0 monitored in common search space  in the same serving cell 
----------------------- End of text to TS 38.212 v17.3.0 -------------------------




	Company
	Comments

	ZTE
	We prefer the TP-ver 2. The two TPs have the same purpose. The second one is simpler from both spec perspective and UE implementation perspective. The UE does not need to determine the DCI field according to existence of the DCI 1_0 in CSS. 

	CATT
	Both TP can work for DCI format 4_0. We prefer TP-ver 2 and we can go with majority of views. 


	MediaTek
	Support TP-ver 2.
Since reserved bits have been added and fixed for DCI 4_0 to align with the size of DCI 1_0 in CSS, TP-ver 2 is preferred from UE’s perspective.

	NTT DOCOMO
	We prefer TP-ver 2 for the simplicity of the description.

	vivo
	We prefer TP-ver 2 for the simplicity of the description.

	FL
	Takes TP-ver 2





0. Issue#5: Terms of G-RNTI/MTCH
CR to TS 38.212:
	ZTE [R1-2211646]
	Regarding G-RNTI for broadcast session, ‘G-RNTI for broadcast’ is used instead of ‘G-RNTI for MTCH’. 
Regarding G-RNTI for multicast session, ‘G-RNTI for multicast’ is used instead of ‘G-RNTI’. 



CR to TS 38.213:
	ZTE [R1-2211647]
	Regarding G-RNTI for broadcast session, ‘G-RNTI for broadcast’ is used instead of ‘G-RNTI for MTCH’. 
Regarding G-RNTI for multicast session, ‘G-RNTI for multicast’ is used instead of ‘G-RNTI’. 

	CMCC [R1-2211662]
	Change “G-RNTI for MTCH” to “G-RNTI for broadcast”.
Change “PDSCH receptions providing MCCH and MTCH” to “PDSCH receptions providing MCCH and broadcast MTCH”.
Change “PDSCH receptions for MCCH or MTCH to “PDSCH receptions for MCCH or broadcast MTCH”.
Change “MTCH PDCCH receptions or PDSCH receptions” to “broadcast MTCH PDCCH receptions or PDSCH receptions”.



CR to TS 38.214:
	ZTE [R1-2211648]
	Regarding G-RNTI for broadcast session, ‘G-RNTI for broadcast’ is used instead of ‘G-RNTI for MTCH’. 
Regarding G-RNTI for multicast session, ‘G-RNTI for multicast’ is used instead of ‘G-RNTI’. 
Regarding G-RNTI for either broadcast session or multicast, ‘G-RNTI’ is used. 
[bookmark: _Hlk118891624]Regarding PDSCH carrying broadcast session, ‘broadcast PDSCH’ is used instead of ‘MTCH PDSCH’. 

	CMCC [R1-2211663]
	Chagne “MTCH PDSCH” and “MTCH for broadcast” to “broadcast MTCH PDSCH”.
Change “G-RNTI for MTCH” to “G-RNTI for broadcast”.


[bookmark: _Ref116236440]
2.5.1 Round-1
FL’s analysis:
This issue was discussed in RAN1#110-b meeting and MediaTek commented that MTCH can be both used for multicast and broadcast according to TS 38.300. In this meeting, two companies [ZTE] [CMCC] propose CRs to correct the term of “G-RNTI” and “MTCH” used in physical layer specs. 
Harmonized moderator draft CRs are prepared based on the contributions with the following corrections:
·  ‘G-RNTI for broadcast’ is used for G-RNTI for broadcast service. 
·  ‘G-RNTI for multicast’ is used for G-RNTI for multicast service.
·  ‘G-RNTI’ is used for G-RNTI for either broadcast service or multicast service. 
· ‘broadcast MTCH PDSCH’ is used for GC-PDSCH carrying broadcast MTCH.


Draft CR 2.5.1
The draft CR in Moderator Draft CR on issue 5 to TS38.212 is endorsed for the editorial corrections.

Draft CR 2.5.2
The draft CR in Moderator Draft CR on issue 5 to TS38.213 is endorsed for the editorial corrections.

Draft CR 2.5.3
The draft CR in Moderator Draft CR on issue 5 to TS38.214 is endorsed for the editorial corrections.


Company views:
	Company
	Comments

	Qualcomm
	Ok

	ZTE
	OK

	Ericsson
	OK

	Huawei, HiSilicon
	ok

	vivo
	OK

	MTK
	Ok

	NTT DOCOMO
	OK

	Samsung
	OK

	CATT
	OK

	Nokia
	OK

	LG Electronics
	OK

	FL
	The following was agreed in Wednesday online session: 
Agreement
The draft CR in R1-2212708 is endorsed for the editorial corrections for TS38.212.
The draft CR in R1-2212709 is endorsed for the editorial corrections for TS38.213.
The draft CR in R1-2212710 is endorsed for the editorial corrections for TS38.214.




2.6 Issue#6: Editorial CRs 
CR to TS 38.212:
	CMCC [R1-2211656]
	Format 4_0:
-	MCCH change notification – 2 bits as defined in Clause 5.9.1.3x.x.x of [89, TS38.321331] if the CRC of the DCI format 4_0 is scrambled by MCCH-RNTI. Otherwise, this bit field is reserved. 



CR to TS 38.214:
	vivo [R1-2210985]
	The UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, G-RNTI, MCCH-RNTI, G-GSCS-RNTI or CS-RNTI if another PDSCH in the same cell scheduled with RA-RNTI or MSGB-RNTI partially or fully overlap in time. 





[bookmark: _Ref116234529]2.6.1 Round-1
FL’s analysis:
[CMCC] proposes one draft CR for DCI format 4_0 to correct the reference clause of MCCH change notification field in TS 38.212.
[vivo] proposes one draft CR to correct “G-GS-RNTI” as “G-CS-RNTI” in TS 38.214.
The following editorial moderator draft CRs are prepared based on the above contributions.

Draft CR 2.6.1
The draft CR in Moderator Draft CR on issue 6 to TS 38.212 is endorsed for the editorial corrections.

Draft CR 2.6.2
The draft CR in Moderator Draft CR on issue 6 to TS 38.214 is endorsed for the editorial corrections.



Company views:
	Company
	Comments

	Qualcomm
	Ok

	ZTE
	OK

	Ericsson
	OK

	Huawei, HiSilicon
	ok

	vivo
	OK

	MTK
	Ok

	NTT DOCOMO
	OK

	Samsung
	OK

	CATT
	OK

	Nokia
	OK

	LG Electronics
	OK

	FL
	The following was agreed in Wednesday online session: 

Agreement
The draft CR in R1-2212711 is endorsed for the editorial corrections for TS38.212.
The draft CR in R1-2212712 is endorsed for the editorial corrections for TS38.214.





0. Issue#7: Max data rate/LBRM upper bound of FDM case
	Qualcomm [R1-2212090]
	Proposal 1: 
In case of FDMed unicast and MBS PDSCHs, the max data rate and upper bound of TBS LBRM for allocated TB(s) in a 14 consecutive-symbol duration of initial and/or retransmission is based on the unicast parameters. 



[bookmark: _Ref116160594]Round-1
FL’s analysis:
In RAN1#110 meeting, we agreed the following agreement for no FDMed case.
	Agreement
At least in case of no FDMed unicast and MBS PDSCHs, the max data rate and upper bound of TBS LBRM for allocated TB(s) in a 14 consecutive-symbol duration is based on the unicast parameters. 




And in RAN1#110-b meeting, CR R1-2210649 was agreed to clarify that the current upper bound for the maximum data rate for a given cell is applied to the case of FDM-ed unicast and multicast/broadcast. In addition, the additional reported scaling factor for FDMed case was not pursued during the discussion.
	[bookmark: _Hlk118972618]R1-2210649	CR on the max data rate for FDMed MBS and unicast to TS38.214	Moderator (CMCC), Huawei, HiSilicon, CBN, Qualcomm Incorporated
Agreement
The draft CR in R1-2210449 is endorsed in principle.
Final CR in R1-2210649 (38.214, v17.3.0, Rel-17, CR#0630, Cat. F).


 
In this meeting, [Qualcomm] proposes a proposal to clarify in case of FDMed unicast and MBS PDSCHs, the max data rate and upper bound of TBS LBRM for allocated TB(s) is based on the unicast parameters. However, FL thinks this proposal has been reflected by the CR R1-2210649 and we don’t need another CR to further clarify it. To conclude this discussion, FL thinks  a conclusion is fine for the group.

Conclusion 2.7.1
In case of FDMed unicast and MBS PDSCHs, the max data rate and upper bound of TBS LBRM for allocated TB(s) in a 14 consecutive-symbol duration is based on the unicast parameters. 

Company views:
	Company
	Comments

	Qualcomm
	Support

	ZTE
	We agree with FL that it has been reflected by previous CR, and are also fine with the proposed conclusion. 

	Ericsson
	OK but considering the agreed CR, maybe there is no need to spend time on the issue.
 

	Huawei, HiSilicon
	ok

	MTK
	Similar view with FL and ZTE, it has been reflected by previous CR.

	NTT DOCOMO
	OK

	Samsung
	OK

	CATT
	OK

	Nokia
	OK with FL Conclusion

	LG Electronics
	OK

	FL
	We will take it as a conclusion



0. Issue#8: RM pattern for broadcast
	MediaTek [R1-2212265]
	5.1.4.2	PDSCH resource mapping with RE level granularity
*** Unchanged text is omitted ***
A UE may be configured with any of the following higher layer parameters:
-	Res indicated by the ‘RateMatchPatternLTE-CRS’ in lte-CRS-ToMatchAround in ServingCellConfig or ServingCellConfigCommon configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH. 
-	Res indicated by ‘RateMatchPatternLTE-CRS’ in lte-CRS-PatternList1-r16 in ServingCellConfig configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
-	For the UE for broadcast reception, Res indicated by ‘RateMatchPatternLTE-CRS’ in PDSCH-Config-MCCH or PDSCH-Config-MCCH configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for broadcast PDSCH.
-	Each RateMatchPatternLTE-CRS configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the offset in units of 15 kHz subcarriers from (reference) point A to the LTE carrier centre subcarrier location, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration. A UE determines the CRS position within the slot according to Clause 6.10.1.2 in [15, TS 36.211], where slot corresponds to LTE subframe. 
-	If the UE is configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet and is also configured by the higher layer parameter lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 in ServingCellConfig, the following Res are declared as not available for PDSCH:
-	if the UE is configured with crs-RateMatch-PerCoresetPoolIndex, Res indicated by the CRS pattern(s) in lte-CRS-PatternList1-r16 if the PDSCH is associated with coresetPoolIndex set to ‘0’, or the CRS pattern(s) in lte-CRS-PatternList2-r16 if PDSCH is associated with coresetPoolIndex set to ‘1’;
-	otherwise, REs indicated by lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16, in ServingCellConfig.
*** Unchanged text is omitted ***



Round-1
FL’s analysis:
[MediaTek] proposes a CR to clarify the LTE-CRS RM configured in PDSCH-Config-MCCH or PDSCH-Config-MCCH is only used for broadcast PDSCH. FL thinks the current specification is clear since the condition of using LTE-CRS RM has been declared in “For the UE for broadcast reception”. FL will collect companies’ views on whether this CR is needed or not.

Question 2.8.1
Whether the draft CR in R1-2212265 about rate-matching pattern for broadcast is essential or not?

Company views:
	Company
	Comments

	Qualcomm
	The CR may be not necessary since there is ‘For the UE for broadcast reception, ….’ in the paragraph.

	ZTE
	We agree with FL’s analysis and the CR is not necessary. 

	Ericsson
	Same view as FL.

	Huawei, HiSilicon
	The confusion may come from whether such RM configuration only applies to broadcast or may also be applied to unicast when UE supports both unicast and broadcast though the spec has stated “For the UE for broadcast reception”. From this sense, the CR can help for clarity. 

	vivo
	Agree with FL and other companies that the CR seems not necessary.

	MTK
	[bookmark: OLE_LINK1]Thanks for the FL and other companies’ confirmation that the RM pattern can only be applied for the broadcast PDSCH. However, the current spec does not state it clearly. If we don’t add the wording of “broadcast”, it may confuse the RM pattern configured by PDSCH-Config-MCCH or PDSCH-Config-MCCH also can be applied for the unicast or multicast PDSCH, which will against our common understanding. Thus, since we have the common understanding that the RM pattern can only be applied for the broadcast PDSCH, the minor change is needed to reflect the issue clearly.

	NTT DOCOMO
	We agree with FL’s analysis.

	Samsung
	Agree with FL

	CATT
	Agree with FL

	Nokia
	Agree with FL

	LG Electronics
	Agree with FL



Round-2
FL’s analysis:
Since some companies think this will cause the confusion and companies are aligned that broadcast rate matching pattern is only applicable to broadcast PDSCH, FL thinks we can agree on this CR to clarify it.

Draft CR 2.8.1
The CR in R1-2212265 is endorsed.

	Company
	Comments

	ZTE
	Still think it may not be necessary. But we can accept this if this is majority view. 

	MediaTek
	Support.
As we commented in previous round,  it is a bit unclear whether RM pattern configured by PDSCH-Config-MCCH or PDSCH-Config-MCCH  is only applied for broadcast PDSCH in the current spec description even if all the companies have the same understanding. Thus, the minor correction is needed for better understanding.

	NTT DOCOMO
	OK

	vivo
	We can accept the change.




0. Issue#9: timeDurationForQCL
	LGE [R1-2212299]
	5.1.5 Antenna ports quasi co-location 
< Unchanged parts are omitted >
If the PDSCH is scheduled by a DCI format not having the TCI field present, and the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, where the threshold is based on reported UE capability [13, TS 38.306], except a UE that receives multicast PDSCH for which the threshold is the largest value among values defined for timeDurationForQCL, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission within the active BWP of the serving cell.
< Unchanged parts are omitted >
If a PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, the UE shall use the TCI-State according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306], except a UE that receives multicast PDSCH for which the threshold is the largest value among values defined for timeDurationForQCL. For a single slot PDSCH, the indicated TCI state(s) should be based on the activated TCI states in the slot with the scheduled PDSCH.




Round-1
FL’s analysis:
[LGE] proposes a CR to clarify the timeDurationForQCL threshold for multicast PDSCH is equals to the largest value defined for timeDurationForQCL. This issue was discussed in last RAN1meeting and companies commented that this issue cannot be avoided by gNB’s implementation. From FL understanding, gNB can indicate a proper K0 value in multicast DCI, e.g., the largest reported timeDurationForQCL capability among UEs in the same MBS group. Thus, all UEs receive the same multicast DCI can assume the same TCI state of multicast PDSCH, because the time offset between DCI and PDSCH is larger or equals to the timeDurationForQCL reported from each UE. 
FL will collect companies’ views about whether this CR is needed or not.

Question 2.9.1
Whether the draft CR in R1-2212299 about timeDurationForQCL for multicast is essential or not?

Company views:
	Company
	Comments

	Qualcomm
	Same understanding as FL.

	ZTE
	Agree with FL’s view, and the draft CR is not essential. 

	Ericsson
	Not essential. The network implementation can resolve/avoid the issue by making sure that DCI based TCI state updates are used only when supported by all UEs, also taking into account the QCL time duration.  

	Huawei, HiSilicon
	Share the FL’s understanding

	vivo
	Agree with FL other companies, the issue can be solved by gNB’s scheduling. The CR is not essential

	MTK
	Agree with FL and other companies’ view that the CR is not essential.

	NTT DOCOMO
	We agree with FL’s analysis.

	Samsung
	Agree with FL.

	CATT
	Agree with FL.

	Nokia
	Agree with FL

	LG Electronics
	We think that the suggested change in the CR is a simplest approach for Rel-17.
As FL said, a longer K0 value in multicast DCI than the largest reported timeDurationForQCL capability among UEs in the same MBS group may work. However, it would come up with performance degradation and some restriction to gNB scheduler. 

	FL
	Considering the majority view, except the source of this CR, Fl suggests this CR is not needed.




Agreements in RAN1#111
Issue#1:
Agreement
It is clarified that for the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE, the unicast PDSCH and group-common PDSCH can only be dynamically scheduled. Further down-selection between the following:
· Opt 1: the unicast/multicast SPS retransmission PDSCH is included in the dynamically scheduled PDSCH for FDMed scheduling
· FFS: whether new UE capability is needed
· Opt 2: the unicast/multicast SPS retransmission PDSCH is NOT included in the dynamically scheduled PDSCH for FDMed scheduling

Issue#3:
Agreement
The draft CR in R1-2212707 is endorsed.
Final CR in R1-2212922.

Issue#4:
Agreement
The draft CR in R1-2212921 is endorsed
Final CR in R1-2212985.

Issue#5:
Agreement
The draft CR in R1-2212708 is endorsed for the editorial corrections for TS38.212.
The draft CR in R1-2212709 is endorsed for the editorial corrections for TS38.213.
The draft CR in R1-2212710 is endorsed for the editorial corrections for TS38.214.

Issue#6:
Agreement
The draft CR in R1-2212711 is endorsed for the editorial corrections for TS38.212.
The draft CR in R1-2212712 is endorsed for the editorial corrections for TS38.214.

Issue#7:
Conclusion
In case of FDMed unicast and MBS PDSCHs, the max data rate and upper bound of TBS LBRM for allocated TB(s) in a 14 consecutive-symbol duration is based on the unicast parameters.

Issue#8:
Agreement
The draft CR in R1-2212265 is endorsed
Final CR in R1-2212986.
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R1-2211657	Draft CR on multiple G-RNTIs for NACK-only feedback mode 2	CMCC
R1-2211658	Draft CR on broadcast search space monitoring occasion deternimation	CMCC
R1-2211659	Clarification of FDMed unicast PDSCH and group-common PDSCH capability	CMCC
R1-2211660	Draft CR on FDMed unicast PDSCH and group-common PDSCH	CMCC
R1-2211661	Draft CR on SPS and dynamic scheduling PDSCH(s) collision for MBS	CMCC
R1-2211662	Draft CR on terms of MTCH used in TS 38.213	CMCC
R1-2211663	Draft CR on terms of MTCH used in TS 38.214	CMCC
R1-2211844	Remaining Issues for RRC_CONNECTED UEs supporting MBS	Nokia, Nokia Shanghai Bell
R1-2211847	Draft CR on NACK-only HARQ-ACK feedback Mode 1 Single TB Operation to TS38.213	Nokia, Nokia Shanghai Bell
R1-2211848	Draft CR on NACK-only HARQ-ACK feedback Mode 2 for Multiple G-RNTIs to TS38.213	Nokia, Nokia Shanghai Bell
R1-2211849	Draft CR on Counting and Ordering of HARQ-ACK bits for NACK-only Feedback Mode 2 to TS38.213	Nokia, Nokia Shanghai Bell
R1-2211966	Draft CR on NACK-only based feedback when multiple G-RNTIs are configured	NTT DOCOMO, INC.
R1-2211967	Draft CR on NACK-only based HARQ-ACK feedback mode 2	NTT DOCOMO, INC.
R1-2212023	Maintenance on multicast-broadcast services	Samsung
R1-2212090	Remaining issues for NR MBS	Qualcomm Incorporated
R1-2212091	Draft CR on PDSCH processing time required to select PUCCH for NACK-only mode2 based multicast feedback	Qualcomm Incorporated
R1-2212092	Draft CR on multicast PDSCH with a HARQ process with disabled HARQ-ACK feedback	Qualcomm Incorporated
R1-2212093	Draft CR on G-RNTI/G-CS-RNTI not configured with harq-FeedbackEnablerMulticast	Qualcomm Incorporated
R1-2212094	Darft CR on Type-2 codebook generation of DG and SPS multicast	Qualcomm Incorporated
R1-2212095	Draft CR on NACK-only mode 2 multicast feedback	Qualcomm Incorporated
R1-2212189	Correction on Type-3 HARQ-ACK codebook for NACK-only mode in MBS	Langbo
R1-2212264	Correction on processing procedure timeline for MBS multicast NACK only mode 2 to TS38.214	MediaTek Inc.
R1-2212265	Correction on RM pattern for MBS broadcast reception to TS38.214	MediaTek Inc.
R1-2212266	Correction on PRI for NACK-only HARQ-ACK feedback to TS 38.213	MediaTek Inc.
R1-2212267	Remaining issues on NR MBS	MediaTek Inc.
R1-2212298	Draft CR on multicast HARQ-ACK	LG Electronics
R1-2212299	Draft CR on NR MBS	LG Electronics
R1-2212324	Correction on first SPS PDSCH	ASUSTeK
R1-2212357	Remaining Issues on NR MBS	NEC
R1-2212388	Draft CR on DAI update for multicast DCI formats and Type-2 HARQ-ACK codebook	Lenovo
R1-2212389	Draft CR on HARQ-ACK codebook generation for RRC disabled HARQ-ACK feedback	Lenovo
R1-2212390	Draft CR on processing timeline for NACK-only mode 2 for multicast	Lenovo
R1-2212391	Remaining issues on HARQ-ACK feedback for NR MBS	Lenovo
R1-2212406	Correction on RRC based disabled and HARQ-ACK CB generation to TS 38.213	MediaTek Beijing Inc.
R1-2212458	Remaining issues for Rel-17 MBS	Huawei, HiSilicon, CBN
R1-2212459	Correction on processing timeline for NACK-only mode2 to TS38.214	Huawei, HiSilicon, CBN
R1-2212460	Draft LS to RAN2 on correcting interpretation of moreThanOneNackOnlyMode	Huawei, HiSilicon
R1-2212504	draft CR to 38.214 for the NACK only timeline	Ericsson
R1-2212505	draft CR to 38.213 for NACK only mode 2 configuration with multiple G-RNTI	Ericsson
R1-2212506	draft CR to 38.213 for NACK only mode 2 configuration	Ericsson
R1-2212507	draft CR to 38.213 for PTP retransmissions of PTM	Ericsson
R1-2212508	draft CR to 38.213 for HARQ process enabling for MBS	Ericsson
R1-2212509	draft CR to 38.214 on DCI for enable/disable HARQ  for MBS	Ericsson
R1-2212510	draft CR to 38.214 for FDM SPS collision handling for MBS	Ericsson
R1-2212511	Maintenance on NR Multicast and Broadcast Services	Ericsson
R1-2210769	CR on SS0 availability for scheduling MBS to TS 38.213	Moderator (CMCC), Huawei, HiSilicon, CBN
R1-2210649	CR on the max data rate for FDMed MBS and unicast to TS38.214	Moderator (CMCC), Huawei, HiSilicon, CBN, Qualcomm Incorporated
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