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1 [bookmark: _Ref40465791]Introduction

This document provides the summary for the following email discussion in RAN1#105-e: 
[105-e-NR-7.1CRs-02] Issue#6 and Issue#10: Discussions on PUSCH UCI Multiplexing without HARQ-ACK PUCCH
Depending on the feedback to the first round of questions, further details and proposals to be considered further.
2 Background
2.1 Type 1 HARQ ACK Codebook [2] 

In Section 9.1.2.2 of [3], it is specified that a UE multiplexes HARQ-ACK information in a PUSCH transmission scheduled by DCI format 0_1 when the DAI field in DCI format 0_1 is set to ‘1’ (which is corresponding to ).
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If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI field in DCI format 0_1 is  except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when  unless the UE receives only a SPS PDSCH release, or only a SPS PDSCH, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the  occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.  if the DAI field in DCI format 0_1 is set to '0'; otherwise, .




The spirit of HARQ-ACK information feedback is that a UE generates and feedbacks ACK/NACK information to let network know whether the SPS PDSCH release or the transport block is successfully received or not. It should be clarified whether the value of DAI field in DCI format 0_1 is allowed to be for Type 1 codebook (or  for Type 2 codebook) if the network does not transmit any DL DCI/PDSCH. The purpose of such indication is not clear and may lead to meaningless HARQ-ACK information feedback.

On the other hand, if the network has the freedom to assign any value of DAI field regardless of whether there is DL DCI/PDSCH or not, then the corresponding UE behavior is ambiguous. Two possible interpretations are as follows.
· Interpretation #1: the UE does not multiplex HARQ-ACK information in a PUSCH since there is no DL DCI/PDSCH received.
· Interpretation #2: the UE multiplexes HARQ-ACK information in a PUSCH according to the indicated value of DAI field in DCI format 0_1.
In Section 9.1.2.2 of [3], it says that a UE generates HARQ-ACK codebook as described in Clause 9.1.2.1 IF a UE multiplexes HARQ-ACK information in a PUSCH transmission. Then, in this case, it is not clear whether the UE needs to generate HARQ-ACK information if there is no DL DCI/PDSCH received. 
9.1	HARQ-ACK codebook determination
If a UE receives a PDSCH without receiving a corresponding PDCCH, or if the UE receives a PDCCH indicating a SPS PDSCH release, the UE generates one corresponding HARQ-ACK information bit.
If a UE is not provided PDSCH-CodeBlockGroupTransmission, the UE generates one HARQ-ACK information bit per transport block. 
For a HARQ-ACK information bit, a UE generates an ACK if the UE detects a DCI format 1_0 that provides a SPS PDSCH release or correctly decodes a transport block, and generates a NACK if the UE does not correctly decode the transport block.




2.2 Type 2 HARQ ACK Codebook [1]
In Section 9.1.3.2 of [3], the UE behavior for Type-2 HARQ-ACK codebook in PUSCH is specified as follows:
	If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then

-	if the UE has not received any PDCCH within the monitoring occasions for DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Subclause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else, the UE generates the HARQ-ACK codebook as described in Subclause 9.1.3.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Subclause 9.1.3.1, with the following modifications:




-	For the pseudo-code for the HARQ-ACK codebook generation in Subclause 9.1.3.1, after the completion of the  and  loops, the UE sets  where  is the value of the DAI field in DCI format 0_1 according to Table 9.1.3-2
-	For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook
-	harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.


If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 with DAI field value  and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Subclause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 



In the case of overlapping PUCCH resources and PUSCHs, determination of whether or not the UE multiplexes information in a PUSCH transmission was discussed  in the following conclusion in RAN1 #97 [4][5]:

	conclusion 
For the issue raised in the draft CR R1-1906302, the intended UE behavior per specification is commonly understood as follows:
· For UCI multiplexing, within a PUCCH group, on PUSCH, the following two steps are performed with step 1 first, then followed by step 2:
· Step 1: UCI in overlapped PUCCH transmissions is multiplexed into one PUCCH resource (resource Z). This step is done per PUCCH slot. 
· Step 2: UCI, that doesn’t include SR, in Z is multiplexed into one PUSCH, if Z overlaps with at least one PUSCH, following the priorities (sequentially from high to low) as listed below.
· First priority: PUSCH with A-CSI as long as it overlaps with Z
· Second priority: earliest PUSCH slot(s) based on the start of the slot(s)
· If there are still multiple PUSCHs overlap with Z in the earliest PUSCH slot(s), follow the following priorities (sequentially from high to low)
· Third priority: Dynamic grant PUSCHs > PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH
· Fourth priority: PUSCHs on serving cell with smaller CC serving cell index > PUSCHs on serving cell with larger serving cell index
· Fifth priority: Earlier PUSCH transmission > later PUSCH transmission 
Note: The clarification applies to both cases with the same (except the second priority part) and different numerologies among PUCCH and PUSCHs.



The UCI multiplexing on PUCCH is specified in Section 9.2.5 of [3] and the PUSCH prioritization rule for UCI multiplexing on PUSCH is specified in Section 9 of [3]:
	If a UE transmits multiple PUSCHs in a slot on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Clause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in Clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot. 


 
However, there may be scenarios in which the PUSCH UL-TDAI indicates HARQ-ACK bits are present but there is  no DL DCI received by the UE indicating a  PUCCH resource. As such, there is no PUCCH overlapping or colliding with the PUSCH(s). We would like to clarify the UE behavior in these cases. 


3 1st Round

3. UE behavior

In the case of multiple overlapping PUSCHs with overlapping PUCCH, the understanding is that the UE uses PUSCH prioritization rules to select a PUSCH and multiplexes HARQ-ACK information in the PUSCH according to the indicated value of DAI field in DCI format 0_1. This means that the UE would multiplex on at most one PUSCH.

Question 1

Q1:  . In the case of multiple overlapping PUSCHs with no overlapping PUCCH, what is the UE behavior  ?
· Interpretation #1: the UE does not multiplex HARQ-ACK information in any PUSCH since there is no DL DCI/PDSCH received overlapping PUCCH and PUSCH.
· Interpretation #2: the UE multiplexes HARQ-ACK information in a PUSCH if UL-TDAI n.e. 4 (for Type 2 codebook) or UL-TDAI n.e. e.q. 1 (for Type 1 codebook) in  DCI Format 0_1 otherwise it does not multiplex i.e. the UL UL-TDAI indicates which PUSCH to be multiplexed on. 
· Does the UE expect to receive multiple DCI Format 0_1 with UL-TDAI n.e. 4 (for Type 2 codebook) or UL-TDAI n.e. e.q.1 (for Type 1 codebook) ? 
· Interpretation #3: the UE uses PUSCH prioritization rules to select a PUSCH and multiplexes HARQ-ACK information in the PUSCH according to the indicated value of DAI field in DCI format 0_1.
· NOTE: There are  no PUSCH prioritization rules specified in Rel 15 without an overlapping PUCCH
· Other interpretations are welcome.

To assist in the discussion, the following example could be used. In the example, the UE misses the DL DCI and its associated PUCCH. On CC1, the UL TDAI can be set to X where X = 4 or X = {1, 2 or 3} while on CC2, UL DCI2 is set to 1.
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Figure 1: HARQ-ACK Transmission with overlapping PUSCH and no PUCCH



	Company
	Comments

	NTT DOCOMO
	Interpretation #2 is correct in our view.
For type 1, Section 9.1.2.2 of 213 is saying that ‘If a UE multiplexes HARQ-ACK information … when a value of the DAI field is UL-TDAI = 1 except…’. This means that UE multiplexes HARQ-ACK regardless of presence of DL assignments.
For type 2, Section 9.1.3.2 of 213 is saying that ‘If a UE is… and the UE is scheduled for a PUSCH transmission by DCI format that includes a DAI field with value UL-TDAI = 4 and the UE has not received any PDCCH within …, the UE does not multiplex HARQ-ACK information in the PUSCH transmission.’. There is ‘and’ conditions here, which means that if only either condition is satisfied, e.g. UL-TDAI is not 4 while the UE has not received any PDCCH, the UE multiplexes HARQ-ACK on the PUSCH based on the UL-TDAI. 
Interpretation #1 is not OK since DL assignment is present, but it may not be received at UE side due to decoding failure as figure 1. In this case, gNB assumes there is HARQ-ACK on the PUSCH and gNB cannot receive UL-SCH as well. Those texts in 9.1.2.2/9.1.3.2 were written from this perspective in our understanding.

	Samsung
	Interpretation#2.  Agree with DOCOMO’s views.  
Just wondering how interpretation#3 is associated with other interpretation. 

	OPPO
	We prefer to interpretation #2: UE determines the multiplexing of HARQ-ACK within PUSCH according to UL-TDAI, where the determination is based on existing specification rules. In case the UE is directed by gNB to feedback HARQ-ACK on PUSCH but has not received PDCCH/PDSCH, the UE should report NACK according to the specified behavior, which is to “generates a NACK if the UE does not correctly decode the transport block”. 
BTW, there seems a typo in Interpretation #2 description for “UL-TDAI n.e. 1 (for Type 1 codebook)” -- it should be “UL-TDAI e.q. 1 (for Type 1 codebook)” .
We can also accept Interpretation #1 as is. 

	QC
	In nominal scenario, when PUCCH HARQ-ACK is generated, UE will determine the PUCCH overlaps with which PUSCHs based on the boundary of the PUCCH. Then in the set of overlapping PUSCH, UE run the rules defined in spec to pick a PUSCH in the set and multiplexing HARQ-ACK on it. The # multiplexed HARQ-ACK bits follow the tDAI associated with that PUSCH. And UE ignore the tDAIs of other PUSCHs. 



However, when PUCCH-HARQ-ACK is not generated due to missed DL DCI, the whole procedure does not work! As shown in the below figure, UE does not know where the PUCCH-HARQ-ACK starts and ends, it cannot decide which PUSCHs overlap with the PUCCH and cannot determine HARQ-ACK should be mux on which PUSCH. In other words, UE does not know follow which tDAI and ignore which tDAIs. 




In the above scenario, we think none of the interpretation can work. Interpretation 1 does not make sense because it tells UE to ignore UL tDAI if DL DCI missed, which is against the purpose to have UL tDAI. Interpretation 2 forces UE to do multiplexing multiple times in a slot, one for each PUSCH with tDAI indicate a nonzero codebook, which is NBC (Rel-15 does not support to duplicate multiplexing more than 1 HARQ-ACK codebook in a slot). Interpretation 3 is also NBC for Rel-15. 
Honestly, I don’t see there are Rel-15 BC solutions/interpretations to resolve this issue. If I missed such a solution, please let me know. Therefore, I would suggest leave the issue as it is in Rel-15 spec. And we could further discuss whether RAN1 should try to find a solution and fix the spec for Rel-16. 

	vivo
	Interpretation #1. The spec is saying “If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook…”. The condition for UE multiplexes HARQ-ACK information in a PUSCH transmission is that PUCCH resource overlaps with the PUSCH. If there is no DL DCI/PDSCH received, there is no PUCCH carrying HARQ-ACK information and no resource overlapping between HARQ-ACK PUCCH and PUSCH. Thus, the condition of “If a UE multiplexes HARQ-ACK information in a PUSCH transmission” is not satisfied.

	ZTE
	Similar understanding as Qualcomm, it seems no interpretation is perfect for all cases. We are fine to further discuss solutions based on the principles defined in Interpretation#2 or Interpretation#3. Below is our understanding for each interpretation in details.
· Interpretation#1: We cannot accept Interpretation 1. It is against the principle to define TDAI, and it would cause ambiguity at gNB side. Because gNB cannot be aware of whether the UE would miss the DCI. Interpretation#1 would require gNB always perform blind decoding of PUSCH with or without UCI.
· Interpretation#2: This is in generally ok while may have issues for some cases. Take the figure below as an example, where PUSCH#2 would be finally chosen for UCI multiplexing based on current PUSCH selection procedure. However, when gNB prepares DCI#1, gNB may not be able to predict the later DCI and gNB assumes UCI would be multiplexed on PUSCH#1 at that time. Thus, the TDAI in DCI#1 could be indicated not equal to 4. Later on, DCI#2 arrives, and gNB may also indicate an UL TDAI not equal to 4 for UCI multiplexing on PUSCH#2. In this case, there are two DCI indicates UL TDAI not equal to 4, i.e., it would cause UCI multiplexing in two PUSCHs, which seems not the common understanding. 
· Possible solution#1: Allow multiple UL TDAIs are not equal to 4 for type 2 CB or equal to 1 for Type 1 CB. That is, allow UCI to be multiplexed on multiple PUSCHs in such cases. Then, no ambiguity among gNB and UE on which PUSCH has UCI multiplexed on. However, this may be NBC. 
· Possible solution#2: The case shown below is an error case, i.e., gNB should avoid such cases. 
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·  Interpretation#3: If Interpretation#3 follows, there is no issue for the example shown above, where UE will first choose PUSCH#2 based on PUSCH selection rule, and then determine UCI multiplexing based on its associated DCI#2. However, for the cases shown by moderator or Qualcomm, gNB and UE would have different understanding on which PUSCH has UCI multiplexed on. 
· Possible solution#1: For the cases shown by moderator or Qualcomm , the overlapping group of PUSCH/PUCCH includes all PUCCH and PUSCHs in the slot as long as the PUCCH overlaps one PUSCH. However this is NBC. 
· Possible solution#2: The cases shown by moderator or Qualcomm are error cases. That is, gNB should avoid a PUCCH only overlaps with some of the PUSCHs in the PUCCH slot. 

	Ericsson
	The formulation of question is not correct. The UE would multiplex HARQ-ACK on PUSCH if the corresponding PUCCH overlaps with PUSCH. 
If there is no overlapping between PUCCH and PUSCH, there will be no multiplexing of HARQ-ACK from UE perspective.  
Although companies agreeing with Interpretation#1, but in our view, the description of interpretation#1 is incorrect or incomplete, since it addresses the DCI/PDSCH, instead of overlapping PUCCH and PUSCH.


	MediaTek
	We support Interpretation #1.
We share similar view with vivo. The spec says that “if a UE multiplexes in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook”. Our understanding is that the UE performs the HARQ-ACK multiplexing procedure only when the condition fulfils. And when a UE does not receive any DCI/PDSCH, the UE does not generate the corresponding HARQ-ACK information. In this case, there is no corresponding PUCCH resource for carrying the HARQ-ACK information, therefore, the HARQ-ACK information cannot be multiplexed in PUSCH because of no overlapped PUCCH and PUSCH.
And for Interpretation #2, as commented by Qualcomm, there is a timeline issue. In addition, it also leads to some problematic cases, e.g., HARQ-ACK codebook is multiplexed in two PUSCH simultaneously but the behavior is not supported in Rel-15.

	Moderator
	@ Samsung
For #interpretation #3, the UE assumes that it may have missed the PUCCH and as such tries to select a PUSCH in this case. The note is because as of now, there are no PUSCH prioritization rules if there is no overlap with a PUCCH.

@ Oppo
Thank you. The type has been fixed to e.q.

@ Ericsson
Your wording “overlapping PUCCH and PUSCH” is more precise and I have updated the proposal to reflect this. 


	Intel
	We support Interpretation #1. 
We share similar view as other companies that the basic assumption to multiplex UCI on PUSCH is that when PUSCH and PUCCH overlap. If there is no PUCCH due to miss detection of DCI, UE would not multiplex UCI on PUSCH. The spec is clear as “If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook…”.”

	LG
	We support Interpretation #1. 
We also share similar view with vivo, MediaTek, Intel that the flow would be: 
1) Step 1: Check whether there is overlapping with PUCCH.
2) Step 2: No HARQ-ACK is multiplexed on any PUSCH if there is no overlapping with PUCCH, while one of PUSCHs is selected if there is overlapping with PUCCH.
3) Step 3: HARQ-ACK is multiplexed only on the selected PUSCH, based on the indicated UL DAI.

	Apple
	Our preference is interpretation 1. We agree with Qualcomm and LG’s comments above, that a typical UE implementation follows the following steps:
1) After HARQ-ACK bits for PUCCH is generated, UE needs to identify overlapping PUSCHs
2) UE selected a PUSCH based on existing PUSCH selection rule in section 9 of 38.213.
3) After UE selects the PUSCH, UE decides on the number of ACK bits to multiplex based on the UL-TDAI.
Therefore, if there is no overlapping PUCCH detected, UE won’t trigger any of the above operation, and no HARQ-ACK bits multiplexing is done. This means interpretation 3 won’t work, and the above procedure is effectively interpretation 1.
Although interpretation 2 helps to avoid ambiguity at gNB side in some cases, as DCM commented above, there are also scenarios not well defined. For example, whether/how UE should handle the case there are more than one UL-TDAI not equal to 4 (i.e. UE will need to more than one multiplexing on to PUSCH)? But this is also related to Q3 below.
So our preference is to go with interpretation 1, at least for R15, to minimize the NBC effect on already implemented UEs. 


	Spreadtrum
	We support Interpretation 1, share the same view as Vivo and Apple.

	Samsung2
	After reviewing other company’s view, we would like to follow-up the issue more. 
@vivo, Intel, The spec is saying “If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook…”. This is related to Type-1 HARQ-ACK CB. While, in Type-2 HARQ-ACK CB, it is explained differently as commented by DCM. In this sense, we are not sure how interpretation#1 can be applied into Type-2 HARQ-ACK CB, properly. 
Yes, it is very important to align companies’ view since this is Rel-15 operation. However, we have to check specification more carefully on whether a certain interpretation can be really supported in current specification. 
Regarding interpretation#3, thanks for clarification to moderator, we think that this is not pursue in this time since it needs to do another action to reflect. Regarding interpretation#2, if some of companies think that this is NBC, we can be flexible even if we could find common understanding. Again, we are open to discuss this issue based on only specification text and previous RAN1 conclusion if any. However, we are not preferable to change any specification change at this time.

	CATT
	Interpretation 1. 
We share the same understanding as vivo and other companies that UE performs UCI multiplexing in PUSCH only if the condition satisfied. If there is no PUCCH, UE does not perform UCI multiplexing in PUSCH.
BTW, 1 is missing in the updated interpretation #2
· Interpretation #2: the UE multiplexes HARQ-ACK information in a PUSCH if UL-TDAI n.e. 4 (for Type 2 codebook) or UL-TDAI n.e. e.q. 1 (for Type 1 codebook) in  DCI Format 0_1 otherwise it does not multiplex i.e. the UL UL-TDAI indicates which PUSCH to be multiplexed on. 





3.1  gNB behavior

Question 2 

Q2: Can the gNB set the value of the UL-TDAI field to 1 for a Type 1 codebook or to 1, 2 or 3 for a Type 2 codebook if the network does not transmit any DL DCI/PDSCH?


	Company
	Comments

	NTT DOCOMO
	There are two situations in this discussion.
· Case 1: NW does not transmit DL assignment (and no SPS)
· Case 2: NW transmits DL assignment but the UE fails to decode it
For Case 1, NW would not indicate UL-TDAI = 1 for type 1 and ½/3 for type 2. However, for Case 2, NW will indicate UL-TDAI = 1 for type 1 and ½/3 for type 2. From UE perspective these cases cannot be distinguished, so we think no need to discuss this question.

	Samsung
	We don’t see any reason for gNB doing this. 

	OPPO
	No. We do not see the benefit for gNB to do such. 

	QC
	Ideally, gNB should not do that. But nothing in the spec prevents a gNB to do so. 

	vivo
	Same view as Samsung/OPPO/QC

	ZTE
	Similar view as Qualcomm. There is no reason to do so while the spec doesn’t prevent this. 

	Ericsson
	gNB’s transmission should follow proper expected behaviour that is specified. We don’t see why gNB should do like that. 

	MediaTek
	No. We don’t see any reason that gNB should do so. 
If the UE behavior is concluded as Interpretation #2 (note: our understanding is Interpretation #1) finally, then we think at least the configuration should be prevented.

	Intel
	No. We do not see the reason. 

	LG
	No. We do not see the reason. 

	Apple
	No, gNB is not expected to do so if no corresponding PDSCH is transmitted. However, this appears to be a purely gNB implementation issue and does not seem to have any spec impact or UE implementation impact. Same as DOCOMO’s comments, the UE cannot differentiate the case where the gNB did not transmit DL DCI and the case where the transmitted DCI was missed. The UE would follow the same behavior for both cases.

	Spreadtrum
	No. We do not see the reason. 

	CATT
	We share the same view as Qualcomm.






Question 3

Q3: Can the gNB set the UL-TDAI for more than one  overlapping PUSCH to 1, 2 or 3 for a Type 2 codebook or to 1 for Type 1 codebook ?



	Company
	Comments

	NTT DOCOMO
	Only one HARQ-ACK CB is transmitted per slot (except multi-TRP case and different priority case), so answer to this question would be ‘NO’. However, it is quite unclear for us what is the purpose of this question. A conclusion to clarify an error case is aimed to?

	Samsung
	In Rel-15, this case doesn’t happen since only one HARQ-ACK CB can be multiplexed into ONE PUSCH in slot. There is no motivation from gNB side. 

	OPPO
	No, gNB should avoid doing such if RAN1 decides to go along with Interpretation #2. But this is gNB implementation issue anyway, so there is no need to add corresponding spec restriction. 

	QC	
	While, we do see the need/motivation for gNB to do so. Use case 1: As a matter of fact it was assumed to be done routinely by the gNB to mitigate the effect of missed UL grants. In case of missed UL grants, the UE will still multiplex UCI on another CC that the gNB has a chance to detect (if blind detection is implemented in the gNB). Use case 2: The scheduling is DL grant 1 -> UL grant 1 -> DL grant 2 -> UL grant 2, then in the later UL grant 2, gNB need to increase tDAI to accommodate the increased HARQ-ACK codebook size. 

	vivo
	We think the UL-DAI is valid only when HARQ-ACK is multiplexed on the PUSCH. If there are multiple PUSCHs, HARQ-ACK will be multiplexed in one of these PUSCHs, for the other PUSCHs, the UL-DAI is not valid and UE can ignore it.

	ZTE
	It is possible as commented in Q1. 

	Ericsson
	Our view is same as vivo.
General comment: 
· In our view, one fundamental assumption is missing in this discussion and that is that the condition for HARQ-ACK to be multiplexed in a PUSCH, in that the corresponding PUCCH overlaps with PUSCH. If thre are multiple PUSCHs, the rules are specified to determine which of those would be the one that UE should assume for multiplexing.
· The specification is based on normal behavior. If there is misdetection that there is no way to determine (like last DCI), it should be left to implementation how to deal with it, and not reflecting it in the spec, unless it is necessary. The gNB takes into account as well the corresponding implementation considerations that are needed, in case of mis-detection (at UE or gNB).


	MediaTek
	No. Since the UE cannot multiplex HARQ-ACK codebook in two PUSCH in a slot, the gNB should avoid doing such settings.

	Moderator
	@ Docomo
The question was asked to enable us to understand the assumptions underlying the different answers to Q1. For example, in the case of Interpretation #2, would the UE be required to multiplex on multiple PUSCHs if there were multiple PUSCHs with UL-TDAI n.e. 4 ?

	Intel
	We share similar view as Vivo and Ericsson. 

	LG
	We share the same view with vivo.

	Apple
	In our view, UE is not expected to receive multiple DCI with UL-TDAI not equal to 4 and the corresponding PUSCH are transmitted within a same slot. 
However, whether this question would result in any spec change depends on the expected UE behavior for Q1. If we go with interpretation 1 in Q1, there is no need to have such restriction for gNB, and it can be left to gNB implementation. However, if we go with interpretation 2 in Q2, this constraint needs to be captured in the specification. Otherwise, there would be ambiguity on which PUSCH the HARQ-ACK bits is multiplexed, because the UE currently only supports HARQ-ACK multiplexing on one PUSCH.

	Spreadtrm
	No. We do not see the reason. 

	CATT
	It is possible and ZTE has provided an example.
From UE perspective, as commented by other companies, UE applies T-DAI for the scheduling DCI for the PUSCH for UCI multiplexing only and should ignore T-DAI in other DCIs. So it is not an issue for gNB to set the UL-TDAI for more than one  overlapping PUSCH to 1, 2 or 3 for a Type 2 codebook or to 1 for Type 1 codebook


3.2 Summary of 1st Round
Question 1
Q1:  . In the case of multiple overlapping PUSCHs with no overlapping PUCCH, what is the UE behavior  ?
A summary of the arguments for and against each option are is as follows:

Interpretation #1:
Pros:
· [MediaTek][Vivo] The spec says that “if a UE multiplexes in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook…”. The argument is that the UE performs the HARQ-ACK multiplexing procedure only when the condition is fulfilled. When a UE does not receive any DCI/PDSCH, the UE does not generate the corresponding HARQ-ACK information. In this case, there is no corresponding PUCCH resource for carrying the HARQ-ACK information, therefore, the HARQ-ACK information cannot be multiplexed in PUSCH because of no overlapped PUCCH and PUSCH.
Cons:
· [NTT DOCOMO] The specification is written from the point of view of that DCI is successfully received. 
· [Qualcomm] It is against the purpose to have UL tDAI and ignore it 
· [ZTE] It would require gNB to always perform blind decoding of PUSCH with or without UCI

Interpretation #2:
Pros:
· [NTT DOCOMO] For type 2, Section 9.1.3.2 of 213 says that ‘If a UE is… and the UE is scheduled for a PUSCH transmission by DCI format that includes a DAI field with value UL-TDAI = 4 and the UE has not received any PDCCH within …, the UE does not multiplex HARQ-ACK information in the PUSCH transmission.’. There is an ‘and’ condition here, which means that if only either condition is satisfied, e.g. UL-TDAI is not 4 while the UE has not received any PDCCH, the UE multiplexes HARQ-ACK on the PUSCH based on the UL-TDAI.
· [Oppo] UE should generate a NACK if the UE does not correctly decode the transport block
Cons:
· [Qualcomm] It forces the UE to do multiplexing multiple times in a slot, one for each PUSCH with tDAI indicate a nonzero codebook, which is NBC (Rel-15 does not support to duplicate multiplexing more than 1 HARQ-ACK codebook in a slot).
· [Vivo] The condition of “If a UE multiplexes HARQ-ACK information in a PUSCH transmission” is not satisfied if there is no resource overlapping between HARQ-ACK PUCCH and PUSCH.
· [MediaTek] Requiring the UE to multiplex on all the PUSCHs may result in a timeline issue

Interpretation #3:
Cons:
· [ZTE] The overlapping group of PUSCH/PUCCH includes all PUCCH and PUSCHs in the slot as long as the PUCCH overlaps one PUSCH. However this is NBC	


Companies views are as follows:
· Interpretation #1: Oppo (2nd choice), Vivo, MediaTek, Intel, LG, Apple, Spreadtrum, CATT (8)
· Interpretation #2: NTT DOCOMO, Samsung, Oppo (1st choice), ZTE (4)
· Interpretation #3: (0)
· Error Case/Leave to UE implementation : ZTE, Qualcomm, Ericsson? (3)

Question 2 

Q2: Can the gNB set the value of the UL-TDAI field to 1 for a Type 1 codebook or to 1, 2 or 3 for a Type 2 codebook if the network does not transmit any DL DCI/PDSCH?

There is a consensus that it may be allowed in the specification, but companies do not see a need for the gNB to do so.

Question 3 

Q3: Can the gNB set the UL-TDAI for more than one  overlapping PUSCH to 1, 2 or 3 for a Type 2 codebook or to 1 for Type 1 codebook


Companies views are as follows:
· gNB is not expected to set more than 1 overlapping PUSCH: NTT DOCOMO, Samsung, Oppo, MediaTek, Apple, Spreadtrum (6)
· gNB can be expected to set more than one PUSCH : Qualcomm, Vivo, ZTE, Ericsson, Intel, LG, CATT (7)


4 2nd Round
Given the answers in the first round of discussion, and the desire to avoid NBC behavior, we suggest that for Rel-15, the UE behavior  be left to UE implementation. However, RAN1 needs to decide  if we would want to clarify the UE behavior for Rel-16. As such companies should consider the following proposals:

4.1 Proposal 1 
For Rel-15, in the case of multiple overlapping PUSCHs with no overlapping PUCCH, the UE behavior is left to UE implementation.
	Company
	Comments

	OPPO
	Fine to us. This should be a proposal for conclusion, since it does not intend to make any Rel-15 spec change. 

	QC
	We support this FL proposal. Given there are already many Rel-15 UEs deployed in spec, we should not introduce NBC change to Rel-15, for this corner case. 

	CATT
	We are fine with proposal 1.

	LG
	We are also fine with proposal 1.

	Samsung
	Not support. This proposal makes gNB operation more complexed since gNB cannot know which interpretation/method a UE apply. Furthermore, the meaning of proposal is not clear to us. What specific case is up to UE implementation? 

	Intel
	We are fine with the proposal 1. We also share similar view as OPPO that this is for conclusion. 

	NTT DOCOMO
	We have same view with Samsung. This conclusion seems NBC from gNB perspective. Even if this proposal is agreed, Rel-16 rule should be carefully discussed so that any issue does not occur in Rel-15 gNB.

	vivo
	We think even for the case of one PUSCH with UL-DAI=1 for type 1 codebook. Or UL-DAI=1/2/3 for type 2 codebook, people have different understandings on UE behavior based on the feedback for Q1.

	ZTE
	Similar view with Samsung and NTT DOCOMO. This still implies that gNB has to blindly decode PUSCH with or without UCI in all cases if miss detection of PDCCH is considered. 

	Spreadtrum
	We support the proposal.

	MediaTek
	Although our understanding is Interpretation #1, considering there are two understandings on this issue for current specification, we are fine with the proposal that it is left to UE implementation.

	Nokia
	This is acceptable in principle. However, the proposal is not something that could be a RAN1 conclusion as currently written as it lacks context.

	Apple
	We support the proposal for R15, as there are clearly different interpretations on what the current spec implies, and there are already R15 UEs in the real network.
As Nokia commented, the wording of the proposal needs to be revised to provide a more complete/precise context. 

	Ericsson
	It seems to us that we are discussing UE implementation in case UE misses a DCI.
Please see our next comment.

	Ericsson 2
	We are fine with the proposal after further offline discussion/clarifications .
The proposal needs to be revised with the proper context.

	Huawei, HiSilicon
	Fine with the proposal that the Rel-15 is kept unchanged.



Summary for Proposal 1
Based on the comments, we have the following company positions:
· 11 companies support leaving this scenario to UE implementation/setting it to an error case: Oppo, QC, CATT, LG, Intel, Spreadtrum, MediaTek, Nokia, Apple, Ericsson, Huawei/HiSilicon
· 3 companies do not support leaving this scenario to UE implementation/setting it to an error case: Samsung, NTT DOCOMO, ZTE
· 1 company highlights that the  case of one PUSCH (no CA) vs multiple overlapping PUSCH (CA-case) needs clarification as well: Vivo
Multiple companies identify that this should be a proposal for a conclusion.
· @ Nokia, @ Ericsson: can we get a general outline of an agreement (i.e. agreement in principle)  and then work on the language a the RAN1 conclusion once we are have a general agreement ?
To attempt to resolve the different positions, we can split the discussion into two scenarios:
· Scenario 1: CA-case (overlapping PUSCH) 
· Scenario 2: Non-CA case (single PUSCH)
From the comments, given that we do not want any specification change in Rel-15 and also do not desire any NBC changes, it seems that we MAY be able to agree that  Scenario 1 is left to UE implementation.   We can further discuss to see if we can find a clarification/agreement for Rel-15 Scenario 2 in the next meeting. Possible solutions for scenario 2 in Rel-15  could be (a) interpretation #1, (b) interpretation #2, (c) or UE implementation. A decision on if the Rel-15 solution applies to Rel-16 will then have to be made.

Recommendation for Conclusion 1-a
For Rel-15, in the case of multiple overlapping PUSCHs with overlapping PUCCH (CA-case), the UE behavior is left to UE implementation.
	Company
	Comments

	NTT DOCOMO
	Not support.
In our understanding, current spec does not distinguish CA-case and non-CA case. This means, conclusion for Rel-15 should be agreed together. Different interpretation between CA-case and non-CA case is not reasonable.
If we discuss non-CA case in the next meeting, no conclusion is better for both CA-case and non-CA case in this meeting, and we should clarify both in the next meeting.

	ZTE
	Appreciate moderator’s efforts to find ways to move forward. We can live with the proposal. 

	MediaTek
	Our understanding is that the current specification is applied to both CA and non-CA cases, therefore, the conclusion for Rel-15 should also include CA case. We are also fine to further discuss both cases in next meeting. But, from the perspective of complexity of both specification and UE implementation, we prefer to have a unified UE behavior for CA and non-CA cases at least for Rel-15. 

	Samsung
	We are not supportive of the proposed conclusion. 
It is a fact that there is still no common/clear understanding with both non-CA case and CA case. Considering that specifications have not specified both cases differently as well, we don’t think that it is reasonable to make a conclusion only for CA case without having clear understanding on non-CA case. In this sense, we would like to suggest discussing both cases together in Rel-15 in next meeting.

	QC
	Same view as DCM. We don’t support this proposal. 
We don’t see that splitting CA case vs non-CA case is a good direction to go. We prefer same UE behavior for CA and Non-CA. Our position is still treating the whole thing (CA + non-CA) up to UE implementation in Rel-15. And find a unified solution for the whole thing (CA + non-CA) in Rel-16.

	CATT
	For CA vs. non-CA, we think there are issues for non-CA as well. To be more specific, assuming PUCCH overlaps with one of the PUSCH repetitions, according to the specification cited below, HARQ-ACK and/or CSI is multiplexed in the PUSCH slot with PUSCH and PUCCH overlapping. In case UE does not know where the PUCCH is, UE does not know in which PUSCH the UCI should be multiplexed. Therefore, we also do not think we need to separate the discussion for CA and non-CA cases.
If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK and/or CSI information over a single slot and in a slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in Clause 9.2.5 for multiplexing the HARQ-ACK and/or CSI information, the UE multiplexes the HARQ-ACK and/or CSI information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK and/or CSI information in the PUSCH transmission in a slot from the multiple slots if the UE would not transmit a single-slot PUCCH with HARQ-ACK and/or CSI information in the slot in case the PUSCH transmission was absent.
In addition, we think the current wording too generic and needs to be refined to be more specific. Besides, why the multiple PUSCHs have to be overlapping for CA case?



4.2 Proposal 2 
For Rel-16, in the case of multiple overlapping PUSCHs with no overlapping PUCCH, RAN1 should clarify the UE behavior (Yes/No)

	Company
	Yes
	Comments

	OPPO
	More on Yes side, but can live with NO. 
	

	QC
	YES
	It is better to fix the problem in Rel-16 spec. 

	CATT
	
	Although it is desirable to clarify the UE behavior for Rel-16, it depends on whether we can find a solution which is agreeable to the group. We think we can skip this proposal and directly discuss the solution for Rel-16.

	LG
	
	We share the same view with CATT that directly discussing on Rel-16 solution seems to be better.

	Samsung
	
	Putting gNB scheduling restriction “gNB is not expected to set more than 1 overlapping PUSCH” can be super simple solution, and UE should follow DAI rule without ignoring. This is the purpose of DAI. 

	Intel
	
	More on Yes side, but can live with NO.

	NTT DOCOMO
	YES
	Should be fixed.

	Vivo
	
	We share the same view with CATT and LG.

	ZTE
	
	We are fine to consider some scheduling limitation for multiple overlapping PUSCHs case to avoid ambiguity as discussed in the first round. But, for the case with only one overlapping PUSCH, the UE should follow TDAI indication. 

	Spreadtrum
	Yes
	

	MediaTek
	Yes
	

	Nokia
	
	In principle better to define the UE ehavior.

	Apple 
	Yes
	Prefer to be clarified, but can also accept “UE behavior not specified in this case” if no consensus can be reached.

	Ericsson
	
	More on Yes side. We are fine to have the discuss for Rel-16 in future meetings.

	Huawei, HiSilicon
	Yes
	



Summary for Proposal 2
It seems there is consensus to find a solution for Rel-16

Recommendation for Proposal 2
Find  a solution for the issue in  Rel-16. 

4.3 Proposal 3 
If the UE behavior in Rel-16 is to be clarified, RAN1 should down-select from the following solutions:
· Alt 1: interpretation #1
· Alt 2: interpretation #2
· Alt 3: Up to UE implementation

	Company
	Alt
	Comments

	OPPO
	Prefer to Alt-2, and can be ok with Alt-1.  
	Is Alt-3 considered as the default (if no consensus between Alt 1 and Alt 2)?   

	QC
	
	We think neither Alt 1 or 2 is good solution, as we mentioned in our comments in 1st round. 
We have a few other proposals as below. 
Alt 4: In the case of multiple overlapping PUSCHs with no overlapping PUCCH, define a default/reference PUCCH, use that default/reference PUCCH to kick off UCI multiplexing procedure. 
Alt 5: In the case of multiple overlapping PUSCHs with no overlapping PUCCH, follow the tDAI in the the lastly received UL grant and multiplexing # HARQ_ACK bits according to the tDAI on the associated PUSCH, ignore tDAIs in other PUSCHs. 
Both alternatives comply with the purpose of UL tDAI. Both can solve the issue without doing multiple UCI multiplexing per slot. We think they are better than Alt 1 and 2. Between Alt 4/5, Alt 4 has smaller spec impact, while Alt 5 has small UE implementation impact. 
Of course, none of the alternatives, including 1/2/3/4 can solve the missing UL grant issue. But that is a separate legacy problem.

	CATT
	Alt. 1
	Based on the discussion in the first round, more companies think Alt. 1 is the intended UE behavior according to the current specification. 
Thanks Qualcomm for the new proposals. However, we think it would complicate the specification and implementation. So we still prefer Alt. 1.

	LG
	Alt. 1
	We share the same view with CATT that according to current spec and majority’s clarification on it, Alt 1 is considered as the intended UE behavior.
We may make a conclusion on this issue if necessary.

	QC2
	
	For proponents of Alt. 1, I have a question: In the case of single PUSCH with no overlapping PUCCH, what is the UE behavior? Do you think UE should ignore tDAI and not multiplexing HARQ-ACK on PUSCH, following Alt 1’s logic? If the answer is yes, then RAN1 should not introduce tDAI for PUSCH from day 1. If the answer is no, then why treat single PUSCH differently?

	Samsung
	
	Partially agree with QC. We should consider simple case like single CC, and should think about the purpose of DAI. Why DAI is needed?

	Intel
	Alt. 1
	We share similar view as CATT and LG that Alt. 1 should be the intended UE behavior. The procedure for UE to multiplex HARQ-ACK on PUSCH is clear in the specification. If there is no PUCCH, UE would not multiplex HARQ-ACK on PUSCH. The subsequent PUCCH/PUSCH overlapping checking is not necessary. 

	NTT DOCOMO
	Alt 2 or similar direction
	Same view with QC/Samsung. UL DAI should be followed so that gNB and UE have same understanding on multiplexed HARQ-ACK bits. I do not understand why UL DAI can be ignored as Alt1, which leads to gNB blind decoding.
Regarding QC’s concern raised in 1st round, such issue i.e. multiple UL grant with UL DAI for HARQ-ACK mux can be avoided by gNB implementation in current view. PUSCH with A-CSI or PUSCH in smallest serving cell index should be scheduled firstly. But to be safe, let us check our network internally.
[DCM2] After internal checking, we need more time to discuss what is the best way, considering a case that multiple PUSCHs are scheduled and a case that UE missed one or more UL grants.

	Vivo
	More on Alt 1
	Same view with CATT.  In addition, for Alt 2, it is not good for the case PUSCH is configured with repetition since UE needs to multiplex HARQ-ACK on each PUSCH repetition even if only one PUSCH repetition is overlapped with PUCCH. 

	ZTE
	Alt 2ne
	Similar view as QC/Samsung/NTT DOCOMO.
As commented above, we are fine to consider some scheduling limitation for multiple overlapping PUSCHs case to avoid ambiguity as discussed in the first round. But, for the case with only one overlapping PUSCH, the UE should follow TDAI indication. 

	Spreadtrum
	
	We propose to further study in next meeting.

	MediaTek
	Alt 1
	As we commented in the first round discussion, it is clear that the current specification is Alt 1. And if we go with Alt 2, some cases mentioned by several companies should be further discussed. In addition, we agree with LG that RAN1 conclusion to clarify this issue is necessary.

	Nokia
	
	Further study in the next meetings

	Apple
	Alt 1
	In case it helps to converge, for the simple case of only a single PUSCH to be transmitted, we are also OK to treat it differently by still multiplexing into PUSCH following T-DAI in case there is no PUCCH detected (i.e. interpretation 2), as there is no ambiguity in this case on which PUSCH to select, and UE is guaranteed to multiplex into at most PUSCH.
We don’t think additional proposals (e.g. those added by QC) fundamentally help to resolve the blind detection issue at gNB, under the assumption that UE may miss the PDCCH. So it might be helpful that we focus on either Alt1 or Alt 2 as baseline.

	Ericsson
	We find this discussion very confusing.
	It seems to us that we are discussing UE implementation in case UE misses a DCI.
To answer QC question, t-DAI is supposed to reflect the total size of HARQ-ACK indicated by last DCI. This last DCI is supposed to indicate a PUCCH resource carrying HARQ-ACK which its size is aligned with t-DAI that overlaps with PUSCH.
If there is no overlapping, the UE should know it hasn’t received last DCI.
Until the timeline is met, UE can wait for last DCI. After that, it is error case.

And the proposals are not clear. They should be properly formulated.

	Ericsson2
	
	Based on offline discussion, the issue is clarified.
Our previous comment can be discarded.
We are fine to discuss this topic next meetings for Rel-16.

	Huawei, HiSilicon
	
	There is no need to decide which interpretation is more proper right now. Details can be discussed in future meetings. 



Summary for Proposal 3

Based on the comments, we have the following company positions:
· Alt1: Oppo (2nd Choice), CATT, LG, Intel, Vivo, MTK, Apple (7)
· Alt 2:  Oppo (1st Choice), NTT DOCOMO, ZTE (2)
· Other Alternatives: Qualcomm (Alt 4/5) (1)
· Question on Single User Case: Qualcomm, Samsung (2)
· Discuss Next Meeting: Spreadtrum, Nokia, Ericsson, NTT DOCOMO, Huawei/HiSilicon (5)

Recommendation for Proposal 3
At this point, there is no consensus on a solution for Rel 16. Given that 5 companies suggest that the details should be disccused in the next meeting, I recommend discussion on this topic in the next meeting separating Scenario 1 (the CA-case) from Scenario 2 (the non-CA case).
I also recommend discussion on a solution for Rel-15 for Scenario 2 (the non-CA case with a single PUSCH) for the next meeting.
In summary, there are 4 cases:
· Rel-15 Scenario 1 (CA case): Leave up to UE implementation
· Rel-15 Scenario 2 (non-CA case): Discuss next meeting
· Rel-16 Scenario 1 (CA case): Discuss next meeting
· Rel-16 Scenario 2 (non-CA case): Discuss next meeting

	Company
	Comments

	NTT DOCOMO
	OK to discuss in the next meeting.
As commented in previous section, all 4 cases should be discussed in the next meeting. Concluding only first one and discussing second one are not reasonable.

	ZTE
	We are fine to discuss all cases in the next meeting, and can also live with above recommendation. We think at least the most typical cases (e.g., one overlapping PUSCH in non-CA case) should be clarified in the next meeting.  

	Samsung
	We are fine to discuss above 4 issues in next meeting with a start of discussion in a very simple case (that is, non-CA case). 

	QC
	Like we commented before, we don’t think it is a good idea to have separate solution/conclusion for the CA and non-CA, especially for Rel-15. For Rel-15, a unified solution (up to UE implementation) should be applied to CA and non-CA case.

	CATT
	As we commented above, even for non-CA case, there is similar issue. We are fine to further discuss in the next meeting.



4.4 Proposed Conclusion 1

For Question 2, the following conclusion can be discussed:
Conclusion:
The gNB can set the value of the UL-TDAI field to 1 for a Type 1 codebook or to 1, 2 or 3 for a Type 2 codebook if the network does not transmit any DL DCI/PDSCH. However, there is no compelling reason for the gNB to do so.

	Company
	Comments

	OPPO
	To be honest, we do not know why this conclusion is needed, given the conclusion seems to say gNB is allowed to do something that is pointless. But if this conclusion can help the group to reach consensus for other proposals, we are fine.  

	QC
	Similar view as OPPO. But OK with the conclusion. 

	CATT
	We do not think the conclusion is needed.

	LG
	We also think that no conclusion seems to be necessary on this issue.

	Samsung
	Don’t agree. We don’t think that this is aligned with observation from 1st round discussion. 

	Intel
	We do not think we need the conclusion. 

	NTT DOCOMO
	This conclusion is unnecessary.

	Vivo
	We do not think the conclusion is needed.

	ZTE
	Fine with the intention of this conclusion, while it seems no need to explicitly conclude on this.

	Spreadtrum
	Same as other companies, we don’t think it is necessary. 

	MediaTek
	Although the spec allows the NW to do such indication, almost all companies believe there is no reason for the NW to do so. Therefore, we suggest the conclusion can be:
UE does not expect to receive DCI format 0_1 with “UL-TDAI=1” for a Type 1 codebook or “UL-TDAI=1, 2 or 3” for a Type 2 codebook if the network does not transmit any DL DCI/PDSCH. 

	Nokia
	Seems difficult to reach an agreement given the comments seen so far, so would suggest not proceeding with trying to come to a RAN1 conclusion.

	Apple
	We are OK either way, as it seems that MediaTek’s proposal is already the default understanding of majority of companies.

	Ericsson
	It seems to us that we are discussing UE implementation in case UE misses a DCI.
We find this discussion very confusing.

	Huawei, HiSilicon
	We don’t think the conclusion is really necessary since the UE has no idea on whether there is any transmission from the gNB.




Summary for Proposed Conclusion 1
Based on the comments, we have the following company positions:
Conclusion not needed: Oppo, QC, CATT, LG, Intel, NTT DOCOMO, Vivo, ZTE, Spreadtrum, Nokia, Apple, Huawei (12)
Conclusion desired: MediaTek (1)
Other: Samsung, Ericsson (2)
Recommendation for Proposed Conclusion 1
Given that only a majority of the companies believe that no conclusion is needed and there is a question on what the conclusion should be if one is selected, we recommend no RAN1 conclusion in this case. 
	Company
	Comments

	
	





5 Summary of Discussion

5.1 1st Final Summary

There is consensus to (a) resolve the problem for Rel-16 and (b) a lot of support to discuss both Rel-15 and Rel-16 solutions in the next meeting.  

On Issue #6, there is no consensus on a solution for Rel-15 for this meeting (Section 4.1.1) but there is a consensus that the problem should be solved in Rel-16 (See Section 4.2.1).

Recommendation: Continue discussions for both Rel-15 and Rel-16 in next meeting.

Company positions: Rel-15 (Section 4.1.1)
· 11 companies support leaving this scenario to UE implementation: Oppo, QC, CATT, LG, Intel, Spreadtrum, MediaTek, Nokia, Apple, Ericsson, Huawei/HiSilicon
· 3 companies do not support leaving this scenario to UE implementation: Samsung, NTT DOCOMO, ZTE
· 1 company highlights that the  case of one PUSCH (no CA) vs multiple overlapping PUSCH (CA-case) needs clarification as well: Vivo
               Note that an alternate proposal in Section 4.1.2 that split the Rel-15 solution into a CA and non-CA case also had some objections with some requests to discuss both in the next meeting

         Company positions: Rel-16 (Section 4.3.1)       
·       Alt1: Oppo (2nd Choice), CATT, LG, Intel, Vivo, MTK, Apple (7)
·       Alt 2:  Oppo (1st Choice), NTT DOCOMO, ZTE (2)
·       Other Alternatives: Qualcomm (Alt 4/5) (1)
·       Question on Single User Case: Qualcomm, Samsung (2)
·       Discuss Next Meeting: Spreadtrum, Nokia, Ericsson, NTT DOCOMO, Huawei/HiSilicon (5)

On Issue #10, majority of the companies believe that no conclusion is necessary.  From the comments it is understanding that there is nothing preventing the gNB from doing so although there is no compelling reason for it doing this.

Recommendation: No official RAN1 conclusion whether the can gNB set the value of the UL-TDAI field to 1 for a Type 1 codebook or to 1, 2 or 3 for a Type 2 codebook if the network does not transmit any DL DCI/PDSCH. 

Company positions (See Section 4.4.1 and 4.4.2):
· Conclusion not needed: Oppo, QC, CATT, LG, Intel, NTT DOCOMO, Vivo, ZTE, Spreadtrum, Nokia, Apple, Huawei (12)
· Conclusion desired: MediaTek (1)
· Other: Samsung, Ericsson (2)


5.2 2nd Final Summary

To summarize the status of the discussion (carried on in email),

(1) There is consensus to continue discussions for Rel-16 in next meeting.
(2) There is a discussion on the way forward for Rel-15:
· Option 1: Discuss in the next meeting - ZTE, CATT and Samsung
· Option 2: Declare that there is no consensus and leave to UE implementation - Qualcomm, MediaTek.
Option 1 is recommended, as it would hopefully give us a chance to discuss additional scenarios that were not highlighted in the discussion during this meeting (e.g. the non-CA case or the case with a single PUSCH) and make a decision for all the Rel-15 scenarios. 


5.3 Chairman’s Conclusion

Given the situation, continue the discussion for both Rel-15 and Rel-16 in RAN1#106-e.
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