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1. Introduction
The document provides a summary for email discussion thread [100e-5LS-02] 
[100e-5LS-02] Email discussion regarding how to conclude RAN1’s understanding of the LS in R1-2000163 and one draft CR in R1-2000303 by 2/28 – vivo
Email discussion outcome
Conclusion
[bookmark: _GoBack]Send reply LS to RAN2 about the following RAN1 conclusions. The reply LS is approved in R1-2001376.
Case 1: dynamic PUSCH skipping without overlapping CSI/HARQ-ACK on PUCCH
For case 1, RAN1 reached the following conclusion
•        When a UL grant without UL-SCH field or UL-SCH =1 (if present) is detected by a UE configured with skipUplinkTxDynamic, the corresponding PUSCH transmission is skipped by the UE if no transport block for the PUSCH transmission is generated by MAC and there is no CSI/HARQ-ACK on PUCCH overlapping with the PUSCH.
•        Current RAN1 spec should be corrected, the CR is to be discussed/decided after the conclusion of case 2 is reached.
Case 2: dynamic PUSCH skipping with overlapping CSI/HARQ-ACK on PUCCH
For case 2, a majority of companies in RAN1 agree with the RAN2 common understanding on the desired UE behavior for UCI handling, as described in the LS R1-2000163. However, no consensus could be made in RAN1#100-e, due to implementation concerns raised from both gNB (increased gNB blind detection) and UE side (change of UCI multiplexing behavior).
Discussions
Case 1: dynamic PUSCH skipping without overlapping CSI/HARQ-ACK on PUCCH
All the companies are fine with allowing UE to skip PUSCH transmission when the UL skipping condition is met and no overlapping CSI/HARQ-ACK on PUCCH. 
Proposed conclusion: 
1. When a UL grant is detected by a UE configured with skipUplinkTxDynamic, the corresponding PUSCH transmission is skipped by the UE if no transport block for the PUSCH transmission is generated by MAC and there is no CSI/HARQ-ACK on PUCCH overlapping with the PUSCH. 
1. Current RAN1 spec should be corrected, the CR is to be discussed/decided after the conclusion of case 2 is reached
Case 2: dynamic PUSCH skipping with overlapping CSI/HARQ-ACK on PUCCH
There are different views about the intended UE behavior for case 2. Two options were discussed during the email but no consensus. 
1. Option 1: In case 2, the PUSCH is skipped and CSI/HARQ-ACK are transmitted in the corresponding PUCCH
2. Note that this is the same as LTE behaviour, and aligned with RAN2 common understanding for NR as in LS R1-2000163
2. Option 1 is supported by: CATT, DOCOMO, vivo, Ericsson, Nokia, ASUSTeK, Intel, MediaTek, Samsung, LG
2. If option 1 is adopted, the following spec change is required
Text proposal #A (38.214 section 6.1): 
	A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI, if a transport block for the corresponding PUSCH transmission is generated as described in [10, TS38.321].



1. Option 2: In case 2, the PUSCH shall not be skipped and CSI/HARQ-ACK are multiplexed with the PUSCH
3. Note that this is different from LTE behaviour, and not aligned RAN2 common understanding for NR as in LS R1-2000163
3. Option 2 is supported by: ZTE, Huawei, Qualcomm
1. Alt 1: When the current conditions for dynamic PUSCH skipping (as specified in 38.321) is met and there is CSI/HARQ-ACK on PUCCH overlapping with the scheduled PUSCH resource, a MAC PDU shall be generated by MAC. This will require a MAC spec change. 
1. Alt 2: Keeping the current MAC spec unchanged, but specifies the UE behaviour in RAN1 for transmitting CSI/HARQ-ACK multiplexed with PUSCH without UL-SCH. This is not supported in current RAN1 spec and would require significant spec change. 
Q1: Please share your view regarding the issue raised in RAN2 LS R1-2000163 (esp. the spec misalignment issue and UCI multiplexing issue), and comments to draft reply LS in R1-2000299
	Company
	view/comments

	CATT
	We acknowledge the spec misalignment between RAN1 and RAN2. For UCI multiplexing, we share the same view as described in the LS, i.e. UCI is not multiplexed in the PUSCH which is to be skipped. Although gNB does not know whether UE would skip a DG PUSCH or not, we do not think it is a big problem from gNB implementation perspective since it is similar as the case when UE missed the scheduling DCI.

	DOCOMO
	We think it should be the common understanding that the UCI will not be multiplexed in the skipped PUSCH. If MAC entity did not generate anything, then nothing will be delivered to PHY layer, as a consequence, there will be no PUSCH transmission. We share the same view as CATT that it may not be the issue for gNB to blind detect the UCI on PUCCH or UCI on PUSCH considering the miss detection of dynamic UL grant by the UE.

	vivo
	There is misalignment between RAN1 and RAN2 specification. Agree with the RAN2 understanding about the HARQ-ACK multiplexing behaviour when a dynamic scheduled PUSCH is skipped. The spec hole is in RAN1 so should be fixed by a CR.
In our view, the following information should be included in a reply LS.
1.     Confirm the spec misalignment issue as identified by RAN2.
2.     Confirm the RAN2 understanding about HARQ-ACK multiplexing behaviour when a dynamic scheduled PUSCH is skipped
3.     Inform RAN2 about the RAN1 spec change (i.e. the CR) as the resolution of spec misalignment.

	 ZTE
	It’s RAN2’s understanding that HARQ feedback is not multiplexed in the PUSCH without MAC PDU and can be transmitted in the PUCCH. But, it’s RAN1’s duty to make the decision from physical layer perspective considering the pros and cons on this RAN1 multiplexing behavior.
No matter from gNB or UE perspective, it is more consistent to assume UCI is always multiplexed in a PUSCH as long as collision happens, regardless the PUSCH is with or without MAC PDU. This could also keep some benefits as legacy. For example, as long as gNB detects the PUCCH transmission, gNB can assert that the UL grant scheduling PUSCH is missed. While the new behavior with transmitting PUCCH when the PUSCH is without MAC PDU would lose this benefit.
Therefore, we prefer to transmit the UCI in PUSCH even if the PUSCH is without MAC PDU.
For Option 1, a UE will transmit UCI in PUCCH in case of overlapping with a PUSCH without MAC PDU. Then, I'd like to clarify how gNB should do if gNB detects a PUCCH in such case:
Assumption 1: gNB assumes the PUSCH is not associated with a MAC PDU, and no re-transmission is triggered.
Assumption 2: gNB assumes the PUSCH is associated with a MAC PDU, but the UE mis-detected the UL grant scheduling the PUSCH. gNB will schedule a re-transmission.
Given gNB doesn't know whether the PUSCH is associated with a MAC PDU or not, a reasonable gNB behavior seems to also trigger a re-transmission (Note a miss-detection of a DCI would be a frequent event due to the number of DCIs scheduling for a PUSCH with MAC PDU is large). Then, the re-transmission is not needed once it is actually caused by UL skipping.
So, in terms of the unnecessary re-transmission pointed by Xueming in the updated summary, it is a common issue for both options. 
Regarding whether we need to specify “dummy data” transmission over PUSCH, I think it could be an implementation issue up to UE. In our understanding, a UE can just follow legacy UCI multiplexing behavior (regardless of MAC PDU present or not), e.g., calculating the number of REs for UCI as specified in 38.212, checking multiplexing timeline according to 38.213.
Regarding Option 2, our understanding is that, nothing is broken by using current multiplexing behavior in RAN1 with current MAC spec unchanged. Basically, it is Alt 2a you are trying to capture. But I think it's more accurate to say: 
•       Alt 2a: Keeping the current MAC spec unchanged, UE transmit HARQ-ACK/CSI/SR with current Rel-15 behavior,
          -- HARQ-ACK/CSI is transmitted in PUSCH w/ or w/o UL-SCH once collision happens, the same UCI mapping for UCI-on PUSCH w/ or w/o UL-SCH is used respectively, and by implementation UE transmits or not transmits padding data on the REs that is not mapped by UCI. 
         --If a positive SR overlaps a PUSCH without UL-SCH, a UE does not transmit the PUSCH. 
Note that, there is no collision between a positive SR and a PUSCH with UL-SCH in PHY, due to this collision case is handled by MAC, where SR is not transmitted and a BSR would be included in the PDU, if I understand correctly.
As Peter's comments, if RAN2 can make a change(alt 1), it would be also OK or even better since there would be no misalignment among companies' understanding in RAN1. 

	 Ericssion
	We would like to confirm the common understanding, that the UE is expected to skip a PUSCH when RAN2 conditions forskipUplinkTxDynamicare met, and the expected HARQ feedback shall instead be transmitted on PUCCH when the PUSCH is skipped.
Functional wise, there’s an alternative for network to not configure skipUplinkTxDynamic, so the UL CA with 4 CC is not broken with option 1. However with option 2, the skipUplinkTxDynamic becomes useless as UE may always have HARQ-ARK to transmit. 
On implementation perspective, for both network and UE, Option 1 inherits LTE behavior, it is more mature and fits better in Rel-15.
Without knowing details of Option 2 on how the multiplexing works, and the impact even on RAN2, it seems to be out of the Rel-15 scope.
From network perspective, it’s more important for UE to follow the same behavior, we hope RAN1 can reach consensus on this issue. 

	 Huawei, HiSilicon
	We are aware that the uplink skipping function is different from the RAN1 previous understanding, especially for the dynamic grant based scheduling. However, in our understanding, when a PUCCH overlaps a PUSCH, the UCI should be multiplexed on the PUSCH following the TS 38.213, even the PUSCH is without a MAC PDU.
According to TS38.213, the only condition to multiplex UCI on PUSCH is the overlapping between PUCCH and PUSCH, if another judgement of containing a MAC PDU is added, that means the UE has to check another condition besides overlapping, this will introduce a new UE behavior and seems a non-backward compatible change to the current spec.
From the gNB perspective, when a gNB does not receive a PUSCH, the gNB considers a UE does not receive a UL grant correctly or the PUSCH cannot be decoded correctly due to bad channel conditions, so the gNB would schedule a retransmission. But if the new rule to check the MAC PDU on PUSCH is applied and use PUCCH to transmit HARQ-ACK information instead of multiplexing, the gNB has to blindly perform PUCCH detection for each PUSCH missing because the gNB has no idea it is caused by grant missing or no MAC PDU generation on the PUSCH. In the end, this would introduce some additional complexity on gNB.
Therefore, it should keep current spec stable and following the multiplexing rule when a PUCCH overlaps a PUSCH without a MAC PDU. The UL-SCH part could be handled by UE implementation, e,g. applying padding bits.
Therefore, I think two actions we can take in next step for both options:
1. If RAN1’s consensus is keeping the overlapping rule unchanged, we can rely the LS to RAN2 the decision of RAN1 and suggest to add extra conditions to not generate a MAC PDU, for example, adding “The UL grant has no overlapping with a PUCCH” in 38.321. Then our TP in option-2 is not needed and we can decide how to change the RAN1 spec in further after hearing the RAN2’s feedback.
1. If companies concern about the RAN2 spec change, I think it is better to keep our TP in option-2 and how to fill the rest part of PUSCH could be decided and implemented by UE. In this way, both gNB and UE would have a consistent understanding as before for multiplexing UCI on PUSCH without UL-SCH. No new UE behavior is defined in spec.

	Nokia
	 Agree with CATT, DOCOMO, vivo and Ericsson.

	 Samsung
	Agree with CATT. We are okay with reply LS. But, it should be confirmed later after draft CR is made.
I think that same situation could already be happened in current Rel-15 in case of configured grant PUSCH case. 
For example, there are 4 CCs, and gNB can configure each configured grant PUSCH per CC. In this case, gNB does not know whether UE transmits PUSCH in the configured grant resource on each CC. 
So, this scenario is almost same with UL skipping behavior. So, although UL skipping is considered in RAN1, there would be no new additional gNB implementation impact because similar operation is already considered in Rel-15. 

	 ASUSTeK
	Agree with the view that UCI other than aperiodic CSI is not multiplexed in PUSCH (and is transmitted on PUCCH instead) as commented by several companies.
Note that though this feature is not discussed explicitly in PHY during NR development, this feature is directly incorporated from LTE Rel-14, where RAN1 has extensive discussions and reached the following agreements in RAN1#86:  
Agreements:
3.       In the case of UL skipping, UCI consisting of HARQ-ACK, periodic CSI and/or scheduling request indicator is transmitted on PUCCH following the legacy rules for the case when there is no PUSCH transmission.
4.       An UL grant triggering Aperiodic CSI transmission is considered as a regular dynamic UL grant. UL skipping does not apply in this case
This is why finally in MAC whether MAC PDU is generated or not depends on triggering of aperiodic CSI report.

Some minor clarifications below:
I was not trying to say that it must be adopted for NR simply because it was done in LTE (as correctly understood by YangfanJ).
It’s now a (very?) late stage of Rel-15 maintenance and we are discussing this issue since there are cases not clearly specified in our specification, due to the following facts:
1. MAC PDU would not be generated if UL skipping condition(s) are fulfilled and there is periodic CSI/HARQ-ACK/… to be transmitted
1. It is impossible from current PHY spec to generate a PUSCH with UL-SCH without MAC PDU generated
So we should try to resolve it with simple solution and we believe option 1 is the simple solution to take (the PUSCH is not transmitted because it’s impossible to do so from the current spec)
And the simple solution is identical to what was adopted in LTE, which at least means it’s feasible and sensible.
Option 2 as mentioned by Xueming would either require MAC spec change or creating a brand-new behavior which is surely not implemented by anybody and whose impact is not thoroughly analyzed.
If we were back to two years ago, I guess it would be relatively open to discuss option 1 versus option 2 (and MAC spec change makes more sense under option 2 umbrella in my view).
Note that the 5 CCs issue raised by Yi is not new in NR, LTE eNB has to deal with the same issue.
@Yangfan, LTE also support UL skipping for dynamic grant, not only for SPS. 
Probably I missed some explanation from Peter.
Peter, do you think LTE UL CA is broken due to introduction of this UL skipping feature?

We don't think this is an issue, it's just an uncertain nature of UL skipping, i.e.by default network has to test absence or presence of PUSCH, irrespective of there is UCI or not. When you test the first UCI CC is absence, UCI would go to the next UCI CC. Probably the processing between CCs would be coupled, while it's not a huge burden.

Anyway, even if it's indeed an issue, it is up to UE (MAC) implementation how to use the multiple UL grants for the CCs, e.g. which UL grant UE put data and which UL grant UE put pure padding. For example, the UE could start packing data from the CC  with the highest UCI multiplexing priority. Alternative, UE could split the data into all UL grants so that there is  no pure padding for any UL CC at all. Following current specifications, there are several alternatives to erase the issue you mentioned and being kind to gNB:) .
.

	 Qualcomm
	We want to make two points here. 
1. The dynamic PUSCH skipping is an optional feature in Rel-15. If we adopt a CR changing RAN1 spec, we should reflect that this is an optional feature by saying something like UE does xxx subject to UE capability YYY. 
1. We disagree with CATT and DOCOMO that the impact of dynamic PUSCH skipping to UCI multiplexing is similar to UE missing an UL grant. The probability of missing an UL grant is only 1%, which is much less than the probability of UE does PUSCH skipping. Considering a scenario of UL CA with 5 CCs, assuming the ordering of UCI multiplexing on PUSCH CCs goes from CC0->CC1->CC2->CC3->CC4. The probability of missing DCI on CC0 is 1%. The probability of missing both DCIs on CC0 and CC1 is 0.01%. Assume a UCI overlaps with 5 PUSCHs on 5 CCs, A reasonable gNB implementation will only need to check three hypotheses 1) Is UCI MUXed on CC0? 2) Is UCI MUXed on CC1? 3) IsUCI MUXed on CC3?, to deal with missing DCI issue, because the probability of missing 3 or more DCIs are extremely small (<= 10^-6) and can be ignored. However, with dynamic PUSCH skipping enabled on the 5CCs, there are much more hypotheses gNB needs to check because UE could skip any PUSCH on any CC… So the magnitude of complexity of blind detection at gNB side is not the same between the two issues.
Therefore, we think some restrictions on PUSCH dynamic skipping is needed in RAN1. For example, UE is not allowed to skip the PUSCH if it would multiplex a UCI on that PUSCH.  

It seems to me that most of the comments made in support of Option 1 didn’t really consider UL CA. 
As an example, assume UL CA with 4 CCs (e.g. FR2 intra-band). When the UE has UL data in its buffer, the gNB keeps scheduling with UL grants on all CCs. In the last slot of the burst; however, the UE will run out of data and it will skip 1 or 2 or 3 or 4 UL grants on an arbitrary set of UL CCs. So from the gNBs perspective this will become a non-binary hypothesis case. The UCI can be on any of the UL CCs and the gNB doesn’t know which one. To make matters worse, it is not a choice between one PUSCH with UCI and a PUCCH, but between PUSCH with UCI and PUSCH without UCI on three out of four CCs, which means attempting to decode PUSCH twice on three out of four CCs. This would have to be done in a number of slots because the BSR quantization doesn’t allow the gNB to know when the UE runs out of data. 
Note that this issue had been discussed before in the context of URLLC intra-UE prioritization. 
Strictly speaking, we think Option 1 is broken with UL CA. 
Lastly, we do not think this resembles missing an UL grant. In the case of no UL skipping, if the gNB wants to be diligent, it can prepare for the 1% possibility that the grant for the lowest indexed CC is missed and the UCI is moved to the next lowest indexed CC. Or the gNB can just ignore this. But in any case, no need for the gNB to be prepared for the 0.01% probability case that the grant for two of the lowest indexed CCs are missed at the same time.  This is in contrast with UL skipping where the number of skipped CCs and their selection is of an almost uniform distribution, so the UCI can show up on any CC with almost equal probability.  
Regarding the non-CA case: 
For Option 2, Alt.1 seems to be more appropriate. It is true that this is too late change for RAN2, but RAN2 was the one sending the LS asking, so it should not be a surprise if they receive a response implying RAN2 impact. RAN2 can decide what they want to do. 
Regarding the UL CA case: 
A reasonable partial solution is to add a requirement that when there are multiple potential UL transmissions in the same slot on multiple CCs then the UE checks first which PUSCH would carry the UCI if all PUSCH were transmitted, and skips that PUSCH only last. That is, when there is not enough data for all PUSCH, the UE starts skipping the PUSCHs without UCI first and leaves the PUSCH carrying UCI last. For that PUSCH, the procedure should be: 
1. If Option 2 is chosen for the non-CA case, then for the CA case, the PUSCH with UCI is always transmitted. The other PUSCH(s) can be skipped.
1. If Option 1 is chosen for the non-CA case, then if there is no data even for a single PUSCH then all PUSCH is skipped and PUCCH is transmitted instead
With this, the ambiguity in the UL CA case can be limited to be no worse than in the non-CA case. 
We would be able to accept in the end possibly either option, but we could not agree with leaving the UL CA operation broken because UL skipping, if anything, is more relevant in the CA case. 
Regarding the comment from Jianwei: to us, the gNB having to turn off the feature is kind of the definition of the feature being broken. 

	Intel
	Regarding the issue brought up from Qualcomm and ZTE on “'UE is not allowed to skip the PUSCH if it would multiplex a UCI on that PUSCH'”, does that mean when PUCCH carrying HARQ-ACK overlaps with PUSCH, in case of uplink skip, UE would still multiplex HARQ-ACK on PUSCH even there is no UL-SCH? Please note that in Rel-15, HARQ-ACK only on PUSCH is not allowed. Thanks. 


 
Q2.  Please share your view/comments regarding the draft 38.214 CR in R1-2000303
	Company
	view/comments

	CATT
	Thanks for the draft CR. We agree with the intention of the CR to clarify that UE may not always transmit a PUSCH upon detection of a UL grant.
“A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI, if there is MAC PDU generated for the HARQ entity.”
Regarding the wording, if we understand correctly, the intention of the CR is that UE would transmit a DG PUSCH unless the conditions defined as follows in 38.321 are satisfied and that is the reason why the same term is used. However, from PHY perspective, it is not clear to us why MAC would generate a MAC PDU if there is  A/SP-CSI only in the DG PUSCH. Therefore, the current wording in the draft CR may lead to misunderstanding that a UE does not transmit a DG PUSCH with CSI only but no data.
The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-     the MAC entity is configured with skipUplinkTxDynamic with valuetrue and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and
-     there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
-     the MAC PDU includes zero MAC SDUs; and
-     the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR.

	DOCOMO
	Thanks for providing the TP. We understand the intention, but wonder whether something is necessary to be captured in the spec or we can make a conclusion about RAN1’s common understanding in chairman’s notes. In addition, the ‘MAC PDU’, ‘HARQ entity’ such terminology is generally used in MAC spec, not for PHY spec. If something is necessary, better to use “if the higher layers did not deliver a transport block”.

	vivo
	We think a CR is needed to capture that from RAN1 perspective, a PUSCH is transmitted upon detection an UL grant, only when there is a corresponding MAC PDU generated.
Regarding the question raised by CATT about the case when no data is to be transmitted but A-CSI is triggered, our understanding of the current RAN2 specification is that MAC layer shall generate a MAC PDU (with padding bits) to PHY to allow A-CSI multiplexing on PUSCH. Basically, in case all the four conditions quoted above are satisfied, no MAC PDU is generated, otherwise, MAC PDU is generated. Therefore there should be no confusion about the case with A-CSI triggering but not data to be transmitted.

	 ZTE
	In our view, we don’t see any need to make any change in the spec. A UE can always assume to transmit the PUSCH as long as receives a DCI. If there is no MAC PDU, the UE just transmits nothing if there is no UCI, or transmits the multiplexed UCI in PUSCH.

	 Ericsson
	We would like to capture common RAN1 understanding in a conclusion, however we are reluctant to change Rel-15 RAN1 spec and introduce “MAC PDU” or “HARQ Entity” into RAN1 spec.
We are grateful that company providing their views on the CR. From Ericsson perspective, the CR may improve the consistency of RAN1 and RAN2 specs, but it is not essential update, and it does not improve readability. There are other cases UE detected a DCI but not transmit a PUSCH because of different restrictions and conditions, f.e. dropping rule, processing timeline, UL/DL collision …, those cases are covered at different places in different specs, and in this CR the condition of available MAC PDU in RAN2 spec is just another case to apply.

	 Huawei, HiSilicon
	 We think it should be discussed whether a CR to clarify this issues is needed or not, but we share the similar understanding with DCM and Ericsson that, from RAN1, we do not see “MAC PDU” or “HARQ entity” and as the analysis we explained in last question, it is not appropriate to introduce a judgment of MAC PDU existence in PHY spec.

	 Nokia
	It appears that we have a bit of a problem in our hands. Either we resolve the issue or we have an error case in our hands that will make CG-PUSCH very difficult to deploy. RAN2 seems to have made a reasonable assumption as the behavior is borrowed from LTE and has already in the past seen as acceptable. Should we kick the ball back to RAN2 because we can’t agree does not yet mean that the problem has been solved either. If there is a desire to fix this, then it would seem that we should agree the principle of the text proposal #A to 38.214.
Third, I was wondering about the TP itself, is it really necessary to discuss about HARQ processes here, what matters is that there is a TB for the corresponding PUSCH. When the text has that HARQ process notion there, it somehow implies that if there is a TB to some other HARQ process that correspond to this PUSCH then the PUSCH is not sent. So I would suggest streamlining the TP.
Text proposal #A (38.214 section 6.1):
	A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI, if a transport block corresponding to the HARQ process of thefor the corresponding PUSCH transmission is generated as described in [10, TS38.321].




	 Samsung
	 Since LTE (Rel-14) also supports UL skipping feature and TS36.213 already includes related UE behaviour such that “UE shall decode the PDCCH according to the combination defined in Table 8-3 and transmit the corresponding PUSCHif a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8].”, we rather prefer to follow the same wording in TS38.214, for example, “A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI,if a transport block corresponding to the HARQ process of thethe corresponding PUSCH transmission is generated as described in [10, TS38.321].”, instead of including the wording “MAC PDU” and “HARQ entity” which are not used in TS38.214 at all and furthermore there is no definition of “PDU” in TS38.214.

	 ASUSTeK
	 In the beginning , we have similar view as CATT that we should be careful to exclude CSI report without UL-SCH from the concerned sentence. Otherwise we may fix this specific issue and create  another “hole” in the spec. And we think “A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI unless when the UE is scheduled with UL-SCH and no transport block is delivered from higher layers.” could be the way to go.
After some further checking, it seems that transmit aperiodic CSI report on PUSCH without UL-SCH  in response to DCI could be covered by the following sentence in sec.5.2.3:
[bookmark: _Hlk500827675]“A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format 0_1 which triggers an aperiodic CSI trigger state.”
Then the text proposed by Samsung could also work. Therefore we would be fine with either of them.

	 Futurewei
	There is probably no ideal solution at this point. As we are discussing R15 issue, a potential CR needed for R15 should have a very high bar, especially considering the needed changes to PHY or MAC implementation which may be done by hardware. Therefore, though we sympathize the willingness to resolve the issue, we don’t think it is essential or critical to do this for R15 and prefer to leave it for UE implementation.



Additional comments

1
