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Introduction
This document provides the summary of the discussion on Type 1 HARQ-ACK codebook for PDSCH repetition proposed by [1].
R1-2306971	Draft CR on Type 1 HARQ-ACK codebook for PDSCH repetition	ZTE
Discussion
In Rel-16 eMIMO, the number of repetitions for PDSCH can be configured by repetitionNumber in PDSCH-TimeDomainResourceAllocation and indicated by the DCI dynamically. In Table 5.1.2.1.1-1 of TS 38.214, the applicable TDRA table of PDSCH for DCI formats 1_0 and 1_1 is the same. 
However, there is no explicit agreement on whether the dynamically indicated number of repetitions can be used for PDSCH scheduled by DCI format 1_0. Also, there is no explicit description in the current specification to explicitly support or preclude dynamic repetition indication for PDSCH scheduled by DCI format 1_0. Therefore, the clarification is needed. 
In Rel-15, the PDSCH scheduled by DCI format 1_0 does not support repetition. Similarly, it should be interpreted that the number of repetitions in the PDSCH TDRA table cannot be used for the PDSCH scheduled by DCI format 1_0, which lacks of bit fields to support other features for Rel-16 eMIMO. 
In TS 38.213, the generation of Type 1 HARQ-ACK codebook for PDSCH repetition is defined without mentioning the applicable DCI formats. It should be clarified, otherwise it may be incorrectly interpreted that PDSCH repetition can be scheduled by DCI format 0_0 and Type 1 HARQ-ACK codebook can be generated correspondingly.
Therefore, the following CR is proposed.
	If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config or pdsch-AggregationFactor in PDSCH-Config; otherwise  . The UE reports HARQ-ACK information for a PDSCH reception
-	from DL slot  to DL slot , if  is provided by pdsch-AggregationFactor or pdsch-AggregationFactor-r16 [6, TS 38.214], or 
-	from DL slot  to DL slot , if the time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry containing repetitionNumber and the PDSCH reception is scheduled by DCI format 1_1 or 1_2, or 
-	in DL slot , otherwise 
only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is the last UL slot overlapping with DL slot  and  is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 



1st round discussion
Companies are invited to share their views on the following questions.
Question 1-1: Do you think the dynamic indication for the number of PDSCH repetitions can be applied to the PDSCH scheduled by DCI format 1_0? Please share the reasons.
	Company
	Comments

	Apple
	NO

	vivo
	No

	Samsung
	No, it is clearly mentioned in 214 that indicating 1 or 2 TCI states by TCI state field in DCI is required for inter-slot TDM by single-DCI based multi-TRP scheme, and there is no TCI state field in DCI format 1_0.

	ZTE
	We share the same views with other companies. The answer is no.
The repetitionNumber can be included in an entry of PDSCH TDRA table. Regarding how to achieve that no repetition for DCI format 1_0, there may be two understanding. Basically, it depends on whether repetitionNumber can be applied to PDSCH scheduled by DCI format 1_0.
· Understanding 1: DCI format 1_0 can only indicate the entry of PDSCH TDRA table that does not include repetitionNumber for PDSCH
When repetitionNumber is not included in an entry, it means that the number of PDSCH repetitions is 1. For safety, the network has to use the entry of PDSCH TDRA table that does not include repetitionNumber for PDSCH. 
· Understanding 2: repetitionNumber is not applicable to the PDSCH scheduled by DCI format 1_0.
Understanding 2 is similar as the Rel-15 that the pdsch-AggregationFactor provided in PDSCH-Config cannot be applied to PDSCH scheduled by DCI format 1_0. It means that each entry of the PDSCH TDRA table can be indicated for PDSCH scheduled by DCI format 1_0 regardless of whether repetitionNumber is included in this entry.
The different understanding may lead to different scheduling flexibility. It would be helpful if RAN1 can achieve consensus on this. 

	
	



Question 1-2: If the dynamic indication for the number of PDSCH repetitions cannot be applied to the PDSCH scheduled by DCI format 1_0, do you agree with the proposed CR? If not, please share the reasons.
	Company
	Comments

	Apple
	The question answers itself. Since no kind of repetition is agreed in RAN1 for fall-back DCI, no need to mention which DCIs may be applicable with repetitions

	vivo
	Agree with Apple

	Samsung
	Since DCI format 1_0 is already precluded for scheduling inter-slot TDM by single-DCI based multi-TRP, additional description is not needed. Current specification is clear.

	ZTE
	It depends on the understanding in Question 1.
If it is Understanding 1, the CR is not needed since the entry indicated by DCI format 1_0 does not include repetitionNumber, which goes to the otherwise branch. However, a conclusion is needed in this case so that the network can know which entry is allowed for PDSCH scheduled by DCI format 1_0. For example, RAN1 common understanding is that DCI format 1_0 can only indicate the entry of PDSCH TDRA table that does not include repetitionNumber for PDSCH.
If it is Understanding 2, an CR is still needed and a conclusion may be needed. For the CR, we can use the same description as Rel-15. For example, 
-	from DL slot  to DL slot , if  is provided by pdsch-AggregationFactor or pdsch-AggregationFactor-r16 [6, TS 38.214], or 
-	from DL slot  to DL slot , if the time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry containing repetitionNumber[6, TS 38.214], or 
The conclusion could be ' RAN1 common understanding is that repetitionNumber is not applicable to the PDSCH scheduled by DCI format 1_0'.

	
	



Question 1-3: If the dynamic indication for the number of PDSCH repetitions can be applied to the PDSCH scheduled by DCI format 1_0, do you think any other spec change is needed?
	Company
	Comments

	Apple
	See comments above

	
	

	
	

	
	

	
	



Summary:
Based on the inputs, all the companies believe that DCI format 1_0 cannot schedule PDSCH with repetition. One company proposes two understandings on how to achieve that PDSCH without repetition scheduled by DCI format 1_0 as following. It has impact to the network scheduling. 
· Understanding 1: DCI format 1_0 can only indicate the entry of PDSCH TDRA table that does not include repetitionNumber for PDSCH
· Understanding 2: repetitionNumber is not applicable to the PDSCH scheduled by DCI format 1_0 when DCI format 1_0 indicates an entry of PDSCH TDRA table that includes repetitionNumber for PDSCH.
[bookmark: _GoBack]Since understanding 1 may not have spec impact or UE implementation impact, it is recommended to take understanding 1 as a conclusion so that gNB follows this principle for scheduling.
2nd round discussion


Conclusion
Based on the discussion above, the following proposed conclusion is recommended.
Proposal conclusion
It is RAN1 common understanding that DCI format 1_0 can only indicate the entry of PDSCH TDRA table that does not include repetitionNumber for the PDSCH scheduling.
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