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This document provides the summary of the following email discussion on the correction for Type-1 HARQ-ACK codebook when MDCI based MTRP operation in TS 38.213 as proposed by [1].
MIMO – HARQ codebook generation details (mDCI based mTRP operation)
R1-2300194	Draft CR on Type-1 HARQ-ACK codebook when MDCI based MTRP operation in TS 38.213	ZTE
To be moderated by Yang (ZTE).
Discussion.
Issue description
For the generation of Type-1 HARQ-ACK codebook in PUCCH, it is determined by the slot timing values K1, a set of row indexes  of a table, the ratio , tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, and SlotOffset, as specified in Clause 9.1.2.1 in TS 38.213 [2].

	[bookmark: _Toc45699194][bookmark: _Toc29917294][bookmark: _Toc121738635][bookmark: _Toc20311582][bookmark: _Toc29899557][bookmark: _Toc29899139][bookmark: _Toc29894840][bookmark: _Toc36498168][bookmark: _Toc26719407][bookmark: _Toc12021470][bookmark: _Ref505248562]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in clause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values  associated with the active UL BWP
a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for either DCI format 1_1 or DCI format 1_2 on serving cell , or the active DL BWP for serving cell  is dormant BWP,  is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} 
b)	If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell ,  is provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16
c)	If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell ,  is provided by dl-DataToUL-ACK-DCI-1-2 
d)	If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell ,  is provided by the union of dl-DataToUL-ACK or dl-DataToUL-ACK-r16 and dl-DataToUL-ACK-DCI-1-2 
e)	If an inapplicable value in dl-DataToUL-ACK-r16 is provided, the value is excluded from 
b)	on a set of row indexes  of a table that is associated with the active DL BWP and defining respective sets of slot offsets , start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214], where the row indexes  of the table are provided by the union of row indexes of time domain resource allocation tables for DCI formats the UE is configured to monitor PDCCH for serving cell 
a)	if the UE is provided referenceOfSLIVDCI-1-2, for each row index with slot offset  and PDSCH mapping Type B in a set of row indexes of a table for DCI format 1_2 [6, TS 38.214], for any PDCCH monitoring occasion in any slot where the UE monitors PDCCH for DCI format 1_2 and with starting symbol , if  for normal cyclic prefix and   for extended cyclic prefix, add a new row index in the set of row indexes of the table by replacing the starting symbol  of the row index by 
c)	on the ratio  between the downlink SCS configuration  and the uplink SCS configuration  provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively
d)	if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in clause 11.1 
e)	if ca-SlotOffset is provided, on and  provided by ca-SlotOffset for serving cell , or on  and  provided by ca-SlotOffset for the primary cell, as described in [4, TS 38.211].
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = joint
where 
-	a serving cell is placed in a first set  of  serving cells if the serving cell includes a first CORESET, and
-	a serving cell is placed in a second set  of  serving cells if the serving cell includes a second CORESET, and
-	serving cells are placed in a set according to an ascending order of a serving cell index
the UE generates a Type-1 HARQ-ACK codebook for the set   and the set  of serving cells separately by setting  and  in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of [image: ] HARQ-ACK information bits.
For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases.


According to the above in the current specification, two sets of serving cells (denoted as S0 and S1) are determined for Type-1 HARQ-ACK codebook generation in MDCI based MTRP operation. In such case, S0 and S1 are associated with a first CORESET with coresetPoolIndex 0 and a second CORESET with coresetPoolIndex 1, and the serving cell in S0 and S1 should “include” the first CORESET or the second CORESET, respectively. 
For the case of cross-carrier scheduling, when a serving cell without CORESET is scheduled by another serving cell with a CORESET, the HARQ-ACK feedback of the scheduled serving cell should be captured in the generation of the HARQ-ACK feedback codebook. As shown in Fig. 1, the CC1 does not include a first CORESET but it is configured with a search space set associated with a first CORESET included in CC0. Then the CC1 should be involved in the first set S0 and its corresponding HARQ-ACK feedback should be reported in the generation of the HARQ-ACK codebook. However, this is missed and precluded according to the current specification due to the specification that the CC1 must include the first CORESET. 
[image: ]
Figure 1  Type-1 HARQ-ACK codebook generation in case of cross-carrier scheduling
To address this issue, the rule to determine S0 and S1 should be changed to that the serving cell in S0 or S1 “is configured with a searching space set that associated with” a first CORESET or a second CORESET instead of being “include” in a first CORESET or a second CORESET. Consequently, the following draft CR in R1-2300194 [1] is capture the revised rule above for the Type-1 HARQ-ACK codebook generation when MDCI based MTRP operation in Clause 9.1.2.1 in TS 38.213.
	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<unchanged part is omitted>
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = joint
where 
-	a serving cell is placed in a first set  of  serving cells if the serving cell includes is configured with at least one searching space set that is associated with a first CORESET, and
-	a serving cell is placed in a second set  of  serving cells if the serving cell includes is configured with at least one searching space set that is associated with a second CORESET, and
-	serving cells are placed in a set according to an ascending order of a serving cell index
the UE generates a Type-1 HARQ-ACK codebook for the set   and the set  of serving cells separately by setting  and  in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of [image: ] HARQ-ACK information bits.
<unchanged part is omitted>



1st round discussion
Question 1: Please provide your views on whether the proposed change in R1-2300194 [1] for Rel-16 can be supported. Or any other suggestion?  
	Company name
	Support or not
	Comments

	Mod
	
	After discussing with companies offline, the reached consensus is that no any combination of Rel-16 MDCI MTRP operation and cross-carrier scheduling can be supported.
Regarding this issue as we introduced above, it assumes the scenario that MDCI MTRP is only scheduled within one serving cell (e.g., CC0 in Figure 1) and the CORESET in CC0 is only used to schedule PDSCH in another serving cell (e.g., CC1 in Figure 1). We think the scenario is not in scope of the aforementioned consensus. Nevertheless, we can understand this issue is somehow involved in the combination of Rel-16 MDCI MTRP operation and cross-carrier scheduling, and we can compromise to preclude the scenario of this issue with respect to Rel-16 MDCI MTRP.
To avoid any ambiguity, the following conclusion was suggested by companies. Please comment whether you have any concern or further views.
Conclusion:
This is RAN1 understanding that any combination of Rel-16 MDCI MTRP PDSCH/PUSCH operation and cross-carrier scheduling is not supported.

	QC
	
	We are ok with this conclusion, which clarifies the existing situation.

	Samsung
	
	We are fine with the conclusion.

	Apple
	
	We support proposed moderator’s Conclusion
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Conclusion
Proposed Conclusion:
This is RAN1 understanding that any combination of Rel-16 MDCI MTRP PDSCH/PUSCH operation and cross-carrier scheduling is not supported.

Reference
R1-2300194	Draft CR on Type-1 HARQ-ACK codebook when MDCI based MTRP operation in TS 38.213	ZTE
TS 38.213 gc0, Physical layer procedures for control (Release 16)
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