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1. [bookmark: _Ref521334010]Introduction
This document summarizes the discussions during RAN1#114bis on the following contributions.
Rel-16 2-Step RACH
R1-2309478	Clarification of HARQ-ACK for MsgB PDSCH	CATT
R1-2309479	Clarification of HARQ-ACK for MsgB PDSCH	CATT
2. Discussion
2.1. 1st round discussion
2.1.1. Issue 1:
HARQ-ACK for MsgB PDSCH is transmitted in slot , where UL slot  is defined as a slot of the PDSCH reception. However, in case the MsgB PDSCH overlaps with multiple UL slots, it is not clear which UL slot is the slot of the PDSCH reception and it is proposed to clarify that  is a slot of the end of PDSCH reception.
Note that we have similar description in clause 9.2.3 for HARQ-ACK feedback as highlighted in yellow.
	[bookmark: _Toc12021478][bookmark: _Toc29917304][bookmark: _Ref500241945][bookmark: _Toc26719415][bookmark: _Toc121738645][bookmark: _Toc36498178][bookmark: _Toc29899567][bookmark: _Toc29899149][bookmark: _Toc29894850][bookmark: _Toc20311590][bookmark: _Toc45699204]9.2.3	UE procedure for reporting HARQ-ACK
A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot per priority index, if the UE is not provided ackNackFeedbackMode = separate. 
For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. For a DCI format, other than DCI format 1_0 or requesting Type-3 HARQ-ACK codebook report without scheduling a PDSCH reception as described in clause 9.1.4, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, as defined in Table 9.2.3-1. 
If the UE is provided subslotLengthForPUCCH,  is the last UL slot 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; otherwise,  is the last UL slot that overlaps with the DL slot  for the PDSCH reception or with the DL slot for 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.
For a SPS PDSCH reception ending in DL slot , the UE transmits the PUCCH in UL slot  where  is provided by the PDSCH-to-HARQ_feedback timing indicator field, if present, in a DCI format activating the SPS PDSCH reception. 
If the UE detects a DCI format that does not include a PDSCH-to-HARQ_feedback timing indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot  where  is provided by dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2.
If 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-ACK-DCI-1-2. 




For PUSCH transmission scheduled by RAR UL grant, we have similar description.
	[bookmark: _Toc20311576][bookmark: _Toc12021464][bookmark: _Toc26719401][bookmark: _Toc29894834][bookmark: _Toc29899551][bookmark: _Toc29917288][bookmark: _Toc36498162][bookmark: _Toc29899133][bookmark: _Toc121738629][bookmark: _Toc45699188]8.3	PUSCH scheduled by RAR UL grant
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]. 



Do you agree with the following text proposal?
	-	transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
-	a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
-	a slot for the PUCCH transmission is indicated by a HARQ Feedback Timing Indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as , where  is a slot of the end of PDSCH reception and  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214]




	
	Company

	Yes
	

	No
	



	Company
	Comments

	QC
	Can the proponents clarify the exact use case they have in mind? Since mixed numerology seems to be assumed, is this a CA use case? Is the UE in connected state? We are trying to understand the need/urgency for this clarification. 

Regarding the TP itself, if we decide to clarify, suggest going with the language in 9.2.3 of 38.213: “where   is the last UL slot that overlaps with the DL slot  for the PDSCH reception”

	Moderator
	Thanks QC for the question. Since the MsgB PDSCH and the associated PUCCH are to be received/transmitted in the same cell, it does not matter if it is single cell or CA case.
As provided above for Msg3 scheduling, the case that UL has a larger SCS than DL within a cell is considered. The proposal is for the same use case.
	8.3	PUSCH scheduled by RAR UL grant
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].



For the text proposal, we intended to minimize the change. But we are open to other wording if agreeable to the group.

	MTK
	To our understanding, “A PDSCH ending in slot n” and “A PDSCH in slot n” are only different when the PDSCH is across multiple slots. Is this the desired scenario for the proponent? If so, we also prefer the wording in current spec as suggested by Qaulcomm to avoid confusion on text description.

	vivo  
	This update is not that essential. If the majority would like to have some updates to make it clear. We’re fine with the wording proposed by Qualcomm 

	ZTE
	Although it’s not essential correction, we can accept it if it’s majority’s view. As for the wording, we tend to agree with Qualcomm but with minor modification to remove  because there is no definition of  in clause 8, it’s already clear to say DL slot for the PDSCH reception.



2.1.2. Issue 2: 
The definition of  value is referenced to Table 6.1.2.1.1-5 of [6, TS 38.214] where µPUSCH is used to determine the SCS specific  value. It is not clear which SCS should be used to determine   value of HARQ-ACK timing for MsgB PDSCH.
The related TS38.214 texts are provided below.
	[bookmark: _Toc27299932][bookmark: _Toc29673346][bookmark: _Toc11352144][bookmark: _Toc29673205][bookmark: _Toc20318034][bookmark: _Toc45810614][bookmark: _Toc29674339][bookmark: _Toc98442825][bookmark: _Toc36645569]6.1.2.1.1	Determination of the resource allocation table to be used for PUSCH
Table 6.1.2.1.1-1, Table 6.1.2.1.1-1A and Table 6.1.2.1.1-1B define which PUSCH time domain resource allocation configuration to apply. 
Table 6.1.2.1.1-4 defines the subcarrier spacing specific values j. j is used in determination of K2 in conjunction to table 6.1.2.1.1-2, for normal CP or table 6.1.2.1.1.-3 for extended CP, where  is the subcarrier spacing configurations for PUSCH.
Table 6.1.2.1.1-5 defines the additional subcarrier spacing specific slot delay value for the first transmission of PUSCH scheduled by the RAR or by the fallbackRAR. When the UE transmits a PUSCH scheduled by RAR or by the fallbackRAR, the Δ value specific to the PUSCH subcarrier spacing µPUSCH is applied in addition to the K2 value.



Do you agree with the following text proposal?
	-	transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
-	a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
-	a slot for the PUCCH transmission is indicated by a HARQ Feedback Timing Indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as , where  is a slot of the PDSCH reception and  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214] where µPUSCH corresponds to the SCS configuration of the PUCCH




	
	Company

	Agree
	

	Not agree
	



	Company
	Comments

	QC
	Its unclear if the proponents envision different carriers for PUSCH and PUCCH. Again, a clear use case will help with these discussions.
If this is not the case, it is already clear that the UE will use the uplink SCS to determine the appropriate value of . This change doesn’t seem critical/necessary. 


	 Moderator
	From our perspective, for MsgB PDSCH reception and the corresponding PUCCH transmission, there is no PUSCH transmission.
As highlighted in yellow in clause 6.1.2.1.1 in TS 38.214, µPUSCH is applied when the UE transmits a PUSCH scheduled by RAR or by the fallbackRAR, so it is not applicable to the PUCCH for MsgB PDSCH. That is why we proposed to clarify.
	6.1.2.1.1	Determination of the resource allocation table to be used for PUSCH
Table 6.1.2.1.1-1, Table 6.1.2.1.1-1A and Table 6.1.2.1.1-1B define which PUSCH time domain resource allocation configuration to apply. 
Table 6.1.2.1.1-4 defines the subcarrier spacing specific values j. j is used in determination of K2 in conjunction to table 6.1.2.1.1-2, for normal CP or table 6.1.2.1.1.-3 for extended CP, where  is the subcarrier spacing configurations for PUSCH.
Table 6.1.2.1.1-5 defines the additional subcarrier spacing specific slot delay value for the first transmission of PUSCH scheduled by the RAR or by the fallbackRAR. When the UE transmits a PUSCH scheduled by RAR or by the fallbackRAR, the Δ value specific to the PUSCH subcarrier spacing µPUSCH is applied in addition to the K2 value.





	MTK
	We share similar view as Qualcomm, UE will use the uplink SCS to determine the appropriate value of  for now. We are open to hear views from other companies whether some company may read it differently.

	vivo  
	In current spec. of 38.213, it is stated that
	- the PUCCH transmission is with a same spatial domain transmission filter and in a same active UL BWP as a last PUSCH transmission


In 38.300, it is stated that 
	When CA is configured, random access procedure with 2-step RA type is only performed on PCell while contention resolution can be cross-scheduled by the PCell.


According to above, for 2-step RACH, SCS of PUCCH for MsgB HARQ feedback should be the subcarrier spacing configured for the active uplink BWP which is also the one used for Msg3/MsgA PUSCH transmission in PCell, although Msg4 could be in a serving cell different from PCell.
Therefore, the proposed updates for clarification of the SCS for determining  are not necessary.

	ZTE
	We also think it’s not necessary since the SCS of PUCCH and MsgA PUSCH both follow the SCS of the same BWP configuration, there is no ambiguity on this part and the proposed change is not needed.



2.1.3. Summary of 1st round discussion 
For issue 1, the scenario is clarified by the proponent where UL has a larger SCS than DL, which is considered for 4-step RACH.
For the text proposal, companies prefer to use the same wording as in clause 9.2.3. 
For issue 2, companies think it is clear that UE would use uplink SCS to determine the value of , which is applicable to both HARQ-ACK for MsgB PDSCH and Msg3 PUSCH. So companies do not think spec change is needed.
2.2. 2nd round discussion
Based on the feedback in the 1st round discussion, an updated draft CR is provided for 2nd round discussion. Companies are encouraged to provide your views on whether the draft CR is agreeable.
	
	Company

	Agree
	

	Not agree
	



	Company
	Comments

	ZTE
	We are generally fine with a couple of comments:
1. For Rel-16 CR, the “source to WG” should also be Moderator (CATT) according to Mr.Chairman’s guidance in R1-2308804.
2. The summary of change should be “Clarify that  is the last slot that overlaps with the DL slot for the PDSCH reception”
3. A Rel-18 mirror CR is also needed

	Moderator
	Thanks ZTE for the comments. Updated CRs and Rel-18 Cat-A CR are provided.

	QC
	I think the word “uplink” is missing in the revised CR (please correct me if I am looking at the wrong version). I was expecting to see ---  “where   is the last UL slot that overlaps with the DL slot”.

We don’t think its critical but can go with majority view. FDD scenarios with different UL/DL SCS is not a typical deployment case. Prefer to take it as a R17/R18 CR and leave R15/R16 unchanged.

	MTK
	We are fine with the updated draft CR with QC’s revision. Fine with either R17/R18 CR or R16/R17/R18 CR. 

	Moderator
	The reason that I did not include UL is that the yellow highlighted text already refers to UL slot/SCS.
	a slot for the PUCCH transmission is indicated by a HARQ Feedback Timing Indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as , where  is a the last slot that overlaps with the DL slot forof the PDSCH reception and  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214]



It is similar as Msg3 timing below where only slot but not UL slot is used. But if companies prefer to have UL, it is also fine.
	8.3	PUSCH scheduled by RAR UL grant
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. Summary of the discussions
Based on the discussions, companies are fine with the following text proposal for TS38.213 Clause 8.2A.
	-	a slot for the PUCCH transmission is indicated by a HARQ Feedback Timing Indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as , where  is a the last slot that overlaps with the DL slot forof the PDSCH reception and  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214]



For the release, ZTE and MTK are fine with R16/R17/R18 CR while QC prefers R17/R18 CR only.
[bookmark: _GoBack]2-step RACH was introduced from R16. If the text proposal is introduced from Rel-17, R16 and R17/R18 UEs may have different UE behaviors for some cases. Examples are shown below. More discussions may be needed.
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