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1. Introduction
This document is the summary of email discussion on the proposal in [1]. 
[108-e-NR-CRs-14] Issue#16 Correction on time-domain resource allocation for Msg.3 PUSCH scheduled by RAR UL grant – Fred (Qualcomm)
· Relevant tdoc: R1-2202114 (focus on issue 1)
· Check point on February 23

2. Background
For UL-CA with multiple TA, random access is carried out on a SCell in sTAG. For this, the UE receives RAR PDSCH on the PCell that schedules PUSCH on the SCell. The spec is written as follows.
	With reference to slots for a PUSCH transmission scheduled by a RAR UL grant, if a UE receives a PDSCH with a RAR message ending in slot  for a corresponding PRACH transmission from the UE, the UE transmits the PUSCH in slot , where  and  are provided in [6, TS 38.214]. 



3. Problem description
The problem described in [1] is for UL-CA with multiple TA and PCell SCS is smaller than SCell SCS. Based on the above spec, the slot n is with respect to the numerology of the PUSCH and depending on the K2 value indicated by the RAR UL grant and the slot of the carrier for PUSCH transmission that overlaps with the end of the PDSCH carrying the RAR message, the slot for the PUSCH transmission is determined (see Fig.1). However, we do not think this is a correct understanding. The determination of a slot for the PUSCH transmission should be consistent regardless of whether it is scheduled by a DCI or by a RAR UL grant. 
[image: ] [image: ]
(a) The RAR PDSCH end at slot n			(b) The RAR PDSCH end at slot n+1
Fig.1	PUSCH slot determination when RAR PDSCH SCS < PUSCH SCS

However, the above determination is not consistent with the case where a PUSCH is scheduled by a DCI format.
	[bookmark: _Hlk95366558]When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report(s) on PUSCH by a DCI, the 'Time domain resource assignment' field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in Clause 6.1.2.1.1. The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, the PUSCH mapping type, and the number of repetitions (if numberOfRepetitions is present in the resource allocation table) to be applied in the PUSCH transmission.
[…]



[bookmark: _Hlk497992508][bookmark: _Hlk26521818]-	The slot Ks where the UE shall transmit the PUSCH is determined by K2 as Ks =, if UE is configured with ca-SlotOffset for at least one of the scheduled and scheduling cell, Ks =[image: ], otherwise, and where n is the slot with the scheduling DCI, K2 is based on the numerology of PUSCH, and  and  are the subcarrier spacing configurations for PUSCH and PDCCH, respectively, 


-	 and are the and the, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH, and are the  and the,respectively, which are determined by higher-layer configured ca-SlotOffset for the cell transmitting the PUSCH, as defined in clause 4.5 of [4, TS 38.211], and
-	for PUSCH scheduled by DCI format 0_1, if pusch-RepTypeIndicatorDCI-0-1  is set to 'pusch-RepTypeB', the UE applies PUSCH repetition Type B procedure when determining the time domain resource allocation. For PUSCH scheduled by DCI format 0_2, if pusch-RepTypeIndicatorDCI-0-2 is set to 'pusch-RepTypeB', the UE applies PUSCH repetition Type B procedure when determining the time domain resource allocation. Otherwise, the UE applies PUSCH repetition Type A procedure when determining the time domain resource allocation for PUSCH scheduled by PDCCH.
-	For PUSCH repetition Type A, the starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row:

if  then


else 



where, and
-	For PUSCH repetition Type B, the starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are provided by startSymbol and length of the indexed row of the resource allocation table, respectively.
-	For PUSCH repetition Type A, the PUSCH mapping type is set to Type A or Type B as defined in Clause 6.4.1.1.3 of [4, TS 38.211] as given by the indexed row. 
-	For PUSCH repetition Type B, the PUSCH mapping type is set to Type B.



According to the above spec, the slot where the PUSCH starts is determined by the K2 value indicated by the scheduling DCI, the slot where the scheduling DCI is received, and the slot index with respect to the PUSCH numerology. I.e., in case of different numerologies for the PDCCH and the PUSCH, irrespective of which symbol of a slot the scheduling DCI is received, the slot for PUSCH transmission indicated by the same K2 value is identical, as illustrated in the following figures.

[image: ][image: ]
(a) The scheduling DCI at the beginning of a slot		(b) The scheduling DCI at the middle of a slot
Fig.2	PUSCH slot determination when PDCCH SCS < PUSCH SCS

Therefore, [1] proposes to align them, i.e., slot determination for PUSCH scheduled by RAR UL grant is updated to align with that for PUSCH scheduled by a DCI format. TP is in the appendix (the TP itself is out of scope in the first phase and hence not discussed so far). 

4. Previous discussion for HARQ-ACK on PUCCH
RAN1 did the similar discussion on the slot determination of HARQ-ACK feedback on PUCCH when the PDSCH SCS is larger than the PUCCH SCS through RAN1#104-e to RAN1#106-e meetings. As seen below, the slot for HARQ-ACK PUCCH transmission was based on the UL slot that overlaps with the PDSCH reception (i.e., PDSCH resource allocation impacts on the slot determination of PUCCH).

TS 38.214 9.2.3 (Rel-15)
	




With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception ending in slot  or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception ending in slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK.  corresponds to the last slot of the PUCCH transmission that overlaps with the PDSCH reception or with the PDCCH reception in case of SPS PDSCH release.



[image: Table
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Figure from R1-2103077 (Ericsson, Apple) [2]

For the issue of PUCCH, RAN1 decisions are following. Note that although RAN1 had no clarification/consensus for Rel-15, there is no NBC issue – for Rel-15, NW can schedule PDSCH with a SLIV that the PDSCH ending symbol is in the last UL slot that overlaps with the DL slot.

RAN1#104bis-e
	R1-2103077	Correction for HARQ-ACK timing in Rel-15 and Rel-16	Apple, Ericsson
Conclusion
For HARQ-ACK timing in Rel-15, in case UL SCS is larger than DL SCS, there are two different interpretations:
· Interpretation 1: k = 0 corresponds to the last UL slot that overlaps with the PDSCH
· Interpretation 2: k = 0 corresponds to the last UL slot that overlaps with the DL slot for the PDSCH
Further discuss this issue for Rel-16 in future meetings.



RAN1#105-e
	[bookmark: _Hlk73555883]R1-2105075	Correction for HARQ-ACK timing in Rel-16	Apple, Ericsson
[105-e-NR-7.1CRs-13] Issue#28: Correction for HARQ-ACK timing in Rel-16 – Sigen (Apple) by May 25
· For Rel-16 only
Working Assumption
For HARQ-ACK timing in Rel-16 with slot-based HARQ-ACK feedback, in case UL SCS is larger than DL SCS, k = 0 corresponds to the last UL slot that overlaps with the DL slot for the PDSCH.
· Further discuss the HARQ-ACK timing for sub-slot-based HARQ-ACK feedback
· FFS specification impact



RAN1#106-e
	[106-e-NR-L1enh-URLLC-03] Issue#7: HARQ-ACK timing for sub-slot based HARQ-ACK feedback by August 20 – Sigen (Apple)
Agreement
For HARQ ACK timing in Rel-16 with sub-slot-based HARQ-ACK feedback, irrespective of UL SCS and DL SCS, k = 0 corresponds to the last UL sub-slot that overlaps with the PDSCH.
 
Agreement
Confirm the RAN1#105-e working assumption with the following modification (in RED):
For HARQ-ACK timing in Rel-16 with slot-based HARQ-ACK feedback, in case UL SCS is larger than DL SCS, k = 0 corresponds to the last UL slot that overlaps with the DL slot for the PDSCH.
· Further discuss the HARQ-ACK timing for sub-slot-based HARQ-ACK feedback
· FFS specification impact

Agreement
Correction on sub-slot-based HARQ-ACK timing is endorsed in R1-2108667 (TS38.213, Rel-16, CR#0259, Cat. F).



The agreed TP for Rel-16 (partly copied from R1-2108667) [3]
	With reference to slots for PUCCH transmissions, iIf the UE detects a DCI format scheduling a PDSCH reception ending in DL slot  or if the UE detects a DCI format indicating a SPS PDSCH release or indicating SCell dormancy through a PDCCH reception ending in DL slot , or if the UE detects a DCI format that requests Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception through a PDCCH reception ending in DL slot , as described in clause 9.1.4, the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2. 
 corresponds to the last slot of the PUCCH transmission that overlaps with the PDSCH reception or with the PDCCH reception in case of SPS PDSCH release or in case of SCell dormancy indication or in case of the DCI format that requests Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. 




5. Comments received during preparation phase

During preparation phase, following comments have been received for the proposal in [1]:
· Spec is not broken (Nokia)
· The proposal is NBC (Intel, Samsung)
· Rel-16 unaligned CA and Rel-17 NTN are different issues (Intel)

6. 1st round Discussion

Q1: Do you agree that the slot determination of a PUSCH scheduled by a RAR UL grant depends on the ending symbol of the UL grant while that of a PUSCH scheduled by a UL DCI format does not? 
	Company
	Yes/No
	Comment

	Ericsson
	Yes
	

	
	
	

	
	
	



Q2: Do you agree that when RAN1 removed the PDSCH symbol dependency for PUCCH slot determination for Rel-16 (R1-2108667), the understanding was that there is no NBC for Rel-15?
	Company
	Yes/No
	Comment

	Ericsson
	Yes
	The proposal on the PUCCH CR is based on different UL/DL SCS, and the last PDSCH symbol is used as reference for find the corresponding uplink slot.
”in case UL SCS is larger than DL SCS, k=0 corresponds to the last UL slot that overlaps with the DL slot for the PDSCH”
So even for this CR, there’s still PDSCH symbol dependency for the PUCCH slot.

	
	
	

	
	
	



Q3: Do you agree that the PDSCH symbol dependency should be removed from the slot determination for PUSCH scheduled by RAR UL grant, same as for HARQ-ACK on PUCCH?
	Company
	Yes/No
	Comment

	Ericsson
	No
	This proposed change is NBC change, and current spec works. 
The RAR grant and PUSCH on different numerologies in the CR example only happens on certain configuration and scheduling scenarios: UL CA, multiple TAG, different numerology for PCell and SCell, PDSCH with RAR grant ends at symbol 6 and 7 -- close to middle of the slot … They don’t present typical deployment scenario. 
If for certain scenario, because of multi-TAG TA and many other conditions, this RAR grant has ambiguity issue, the solution to it should be discussed in the related topics.


	
	
	

	
	
	



Q4: Do you agree that the slot determination of a PUSCH scheduled by a RAR UL grant should be aligned with that of a PUSCH scheduled by a UL DCI format? I.e., for the given indicated K2 value, the PUSCH is transmitted in slot n + Ks if it is scheduled by UL DCI format in slot n and is transmitted in slot n + Ks + D if it is scheduled by RAR UL grant in slot n.
	Company
	Yes/No
	Comment

	Ericsson
	No
	RAR grant is carried in PDSCH, it is not nature to align it with dynamic DCI scheduling. But do you mean the UL slot n is decided based on PDSCH reception slot of RAR grant?

	
	
	

	
	
	



Q5: Do you agree to move forward discussing CR?
	Company
	Yes/No
	Comment

	Ericsson
	No
	If the CR aims to change the Rel-15 behaviour even for same numerology of RAR in PDSCH and Msg3 PUSCH, we disagree to continue the discussion.

	
	
	

	
	
	





7. 2nd round discussion


8. Conclusion



9. Appendix: TPs proposed in [1]

TP to TS38.213 Section 8.3 (Rel-16)
	With reference to slots for a PUSCH transmission scheduled by a RAR UL grant, iIf a UE receives a PDSCH with a RAR message ending in slot  for a corresponding PRACH transmission from the UE, the UE transmits the PUSCH in slot , where  and  are provided in [6, TS 38.214]. 



TP to TS38.214 Section 6.1.2.1 (Rel-16)
	When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report(s) on PUSCH by a DCI or a RAR UL grant, the 'Time domain resource assignment' field value m of the DCI or of the RAR UL grant provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in Clause 6.1.2.1.1. The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, the PUSCH mapping type, and the number of repetitions (if numberOfRepetitions is present in the resource allocation table) to be applied in the PUSCH transmission.
[…]



-	The slot Ks where the UE shall transmit the PUSCH is determined by K2 as Ks =, if UE is configured with ca-SlotOffset for at least one of the scheduled and scheduling cell, Ks =, otherwise, and where n is the slot with the scheduling DCI, K2 is based on the numerology of PUSCH, and  and  are the subcarrier spacing configurations for PUSCH and PDCCH or PDSCH carrying the RAR UL grant, respectively, 


-	 and are the and the, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH or PDSCH carrying the RAR UL grant, and are the  and the,respectively, which are determined by higher-layer configured ca-SlotOffset for the cell transmitting the PUSCH, as defined in clause 4.5 of [4, TS 38.211], and
-	for PUSCH scheduled by DCI format 0_1, if pusch-RepTypeIndicatorDCI-0-1  is set to 'pusch-RepTypeB', the UE applies PUSCH repetition Type B procedure when determining the time domain resource allocation. For PUSCH scheduled by DCI format 0_2, if pusch-RepTypeIndicatorDCI-0-2 is set to 'pusch-RepTypeB', the UE applies PUSCH repetition Type B procedure when determining the time domain resource allocation. Otherwise, the UE applies PUSCH repetition Type A procedure when determining the time domain resource allocation for PUSCH scheduled by PDCCH.
-	For PUSCH repetition Type A, the starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row:

if  then


else 



where, and
-	For PUSCH repetition Type B, the starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are provided by startSymbol and length of the indexed row of the resource allocation table, respectively.
-	For PUSCH repetition Type A, the PUSCH mapping type is set to Type A or Type B as defined in Clause 6.4.1.1.3 of [4, TS 38.211] as given by the indexed row. 
-	For PUSCH repetition Type B, the PUSCH mapping type is set to Type B.




10. Reference
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