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1. Introduction
[bookmark: _Hlk41292114]The document provides a summary for the phase 2 of email discussion thread [102-e-NR-7.1CRs-11]. Note that the deadline for the discussion on TPs for the email thread is set to be 8/24. Please provide the comments by 8/24 UTC 11:59 pm.
· [102-e-NR-7.1CRs-11] Maintenance on PUSCH skipping with overlapping UCI on PUCCH – Xiaohang (vivo)
· For Rel-16, Issue#29 (including R1-2006837) in R1-2006958
· Discussion/Agreements by 8/19, TPs by 8/24
Email discussion summary
Outcomes of email discussion phase #1
Agreement
For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.

Outcomes of email discussion phase #2
Agreement
The following text proposal for TS38.214 is endorsed in R1-2007337 (TS 38.214, Rel-16, CR#0123, Cat F).
	6.1               UE procedure for transmitting the physical uplink shared channel
<unchanged part omitted>
A UE shall upon detection of a DCI format scheduling a PUSCH transmit the corresponding PUSCH unless the UE does not generate a transport block as described in [10, TS38.321]. Upon detection of a DCI format 0_1 or 0_2  with "UL-SCH indicator" set to "0" and with a non-zero "CSI request" where the associated "reportQuantity" in CSI-ReportConfig set to "none" for all CSI report(s) triggered by "CSI request" in this DCI format 0_1 or 0_2, the UE ignores all fields in this DCI except the "CSI request" and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1 or 0_2. When the UE is scheduled with multiple PUSCHs by a DCI, HARQ process ID indicated by this DCI applies to the first PUSCH, as described in clause 6.1.2.1, HARQ process ID is then incremented by 1 for each subsequent PUSCH(s) in the scheduled order, with modulo 16 operation applied. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1 or 0_2 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process. 
<unchanged part omitted>



Agreement
Send an LS to RAN2 to inform them of the latest RAN1 agreement on uplink skipping.
	In Rel-15, for dynamic UL skipping, RAN1 discussed the LS R1-2000015 from RAN2 and provided replies in R1-2001376 for Case 1 of dynamic PUSCH skipping without overlapping CSI/HARQ-ACK on PUCCH.
Case 2 of dynamic PUSCH skipping with overlapping CSI/HARQ-ACK on PUCCH was further discussed in RAN1. In RAN1#101-e meeting, it was concluded that in Rel-15, the UE behavior is undefined for case 2 and case 2 can be addressed for Rel-16. Endorsed CR R1-2005044 (TS38.214, Rel-15, CR#0105, Cat. F) for Case 1 and Case 2 can be found in the attachment. 
In Rel-16, RAN1 continued the discussion for Case 2 and made following agreements in RAN1#102-e meeting:
	Agreement
For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.


Based on above agreements, RAN1 in principle agreed the corrections for Rel-16 TS 38.214 (R1-200xxxx), assuming that RAN2 will update the Rel-16 sepcification TS 38.321 corresponding to the above agreement so that UE generates the MAC PDU for the PUSCH with UCI multiplexing. 
In addition, RAN1 noticed that in Rel-15, dynamic UL skipping is an optional feature with capability signaling (skipUplinkTxDynamic). It is RAN1’s understanding the dynamic UL skipping cannot be implemented based on the Rel-15 specification. For Rel-16 with the defined UE behavior for dynamic UL skipping, RAN1 has discussed  following two options for the capability signaling handling. However, the final decision on the capability design for Rel-16 dynamic UL skipping should be decided by RAN2. 
1. Option 1: introduce a new UE capability for Rel-16 dynamic UL skipping 
1. Option 2: Reuse Rel-15 UE capability with the understanding that Rel-15 dynamic UL skipping is not implementable therefore UEs indicating this capability should implement Rel-16 behavior.  


LS is endorsed in R1-2007338.

Discussions
[bookmark: OLE_LINK3]Regarding the agreed UE behaviours for UL skipping for Case 1/2 in non-CA and CA case, the expected spec impacts are in PHY and MAC. 
· Case 1: PUSCH skipping without overlapping CSI/HARQ-ACK on PUCCH (LTE behavior)
· Case 2: PUSCH skipping with overlapping CSI/HARQ-ACK on PUCCH (UE behavior defined in Rel.16)

Following TPs for PHY and MAC are provided for discussion. In this phase, we mainly focus on the CR to implement the agreements in RAN1 for UL skipping and send a LS to RAN2 to trigger their spec update. Note that the TP for MAC spec is just for information. 

TPs for PHY spec
TP #1 for 38.213 
For Case 2, as the PUSCH with UCI multiplexing from the set cannot be skipped, there would be interaction between MAC and PHY for MAC to generate MAC PDU for the PUSCH. The TP #1 for 38.213 provided in R1-2005328 is mainly to define the UE behavior for Case 2 in 38.213 section 9 that layer 1 shall notify higher layers that there is UCI to be multiplexed on a PUSCH. 

	[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Toc27299926]9	UE procedure for reporting control information
<unchanged part omitted>
If a UE 
-	would multiplex UCI in a PUCCH transmission that overlaps with a PUSCH transmission, and 
-	the PUSCH and PUCCH transmissions fulfill the conditions in Clause 9.2.5 for UCI multiplexing, 
the UE 
-	notifies higher layers there is UCI to be multiplexed on the PUSCH by Layer 1 when skipUplinkTxDynamic provided by higher layers is set to true.
-	multiplexes only HARQ-ACK information, if any, from the UCI in the PUSCH transmission and does not transmit the PUCCH if the UE multiplexes aperiodic or semi-persistent CSI reports in the PUSCH;
-	multiplexes only HARQ-ACK information and CSI reports, if any, from the UCI in the PUSCH transmission and does not transmit the PUCCH if the UE does not multiplex aperiodic or semi-persistent CSI reports in the PUSCH.
<unchanged part omitted>



Please provide your comments on TP #1 for 38.213.
	Company
	Comment

	Huawei, HiSilicon
	We do not think the notification is needed. The inter-layer interaction can be implemented by UE and the MAC layer could be aware of the overlapping in some specific UE behaviours, so we do not need to specify this behaviour in L1 spec.  

	Ericsson
	Agree with HW that the capturing of notification to higher layer seems to be unnecessary. 

	Nokia, NSB
	We also think that the notification is not necessary.

	vivo
	We slightly prefer to have such notification since it is more clean solution. But we are also fine it can be handled internally between PHY and MAC at the UE side. 

	ASUSTeK
	We agree that the notification is not necessary. A same approach for aperiodic CSI could be adopted where no notification is captured in L1 spec.

	Samsung
	Agree with Huawei. This is not needed. 

	CATT
	We agree with the companies above that the notification is not needed.

	Qualcomm
	We think the text should be added in the specification for better record keeping. There are other instances where it is described what information is conveyed from the physical layer to MAC, even though ultimately it is up to the UE how it achieves the required outcome.  

	MediaTek
	We agree with Huawei that the notification is not necessary.

	Apple
	We are open to this TP because it provides clarity. As QC mentioned, we have other similar instances mentioned information exchanged between PHY and MAC.
We would also be open to other options if the specs are made clear. But we prefer something is captured in RAN1 so that it does not get lost or get difficult to track.



Summary of discussion
Based on the input from companies, most companies prefer not to have the explicit notification in L1 spec. Thus, we can conclude that no spec change is needed for 38.213 for UL skipping of dynamic UL grant in non-CA and CA case.

TP #2 for 38.214
The TP #2 for 38.214 provided in R1-2006680 is mainly to capture the behaviour that UE does not transmit a PUSCH if there is no MAC PDU generated.
	[bookmark: _Toc11352095]6.1	UE procedure for transmitting the physical uplink shared channel
<unchanged part omitted>
A UE shall upon detection of a DCI format scheduling a PUSCH transmit the corresponding PUSCH unless the UE does not generate a transport block as described in [10, TS38.321]. Upon detection of a DCI format 0_1 or 0_2  with "UL-SCH indicator" set to "0" and with a non-zero "CSI request" where the associated "reportQuantity" in CSI-ReportConfig set to "none" for all CSI report(s) triggered by "CSI request" in this DCI format 0_1 or 0_2, the UE ignores all fields in this DCI except the "CSI request" and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1 or 0_2. When the UE is scheduled with multiple PUSCHs by a DCI, HARQ process ID indicated by this DCI applies to the first PUSCH, as described in clause 6.1.2.1, HARQ process ID is then incremented by 1 for each subsequent PUSCH(s) in the scheduled order, with modulo 16 operation applied. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1 or 0_2 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process. 
<unchanged part omitted>



Please provide your comments on TP #2 for 38.214.
	Company
	Comment

	Huawei, HiSilicon
	We are ok with this change in principle.

	Ericsson
	One concern with this TP is that the referenced description in 38.321 will be updated accordingly, after RAN2 has received LS from RAN1 to reflect the new behaviour. We are fine to accept this TP as working assumption.

	Nokia, NSB
	We are OK with the change, but it can only be implemented together with the 38.321 change.

	vivo
	We are fine with the change.

	ASUSTeK
	We are fine with the TP. 

	Samsung
	Okay with this TP. 

	CATT
	Fine with the TP from RAN1 perspective assuming RAN2 will change 38.321 according to our agreements.

	Qualcomm
	Same view as Nokia

	MediaTek
	OK with the TP.

	Apple
	Fine with the TP in principle assuming RAN2 will change accordingly.



Summary of discussion
From companies’ input, the TP for 38.214 can be agreeable in principle. The only concern is that the specification may be changed after MAC spec is updated. Although it is up to RAN2 discussion on how to update MAC spec, we can agree on change for the RAN1 spec in principle, assuming that RAN2 will update the 38.321 corresponding to the agreement so that UE generates the MAC PDU for the PUSCH with UCI multiplexing.
Proposal: Adopt the TP for 38.214 in principle for UL skipping of dynamic UL grant in non-CA and CA case.

TPs for MAC spec
TP #3 for 38.321 
This section is intended for information only in RAN1, but companies are welcome to share their views, if any. 
The TP#3 for 38.321 is proposed for consideration. After the spec changes for PHY are finalized, a LS including RAN1 agreements and endorsed CRs should be sent to trigger RAN2 discussion for the spec change. 
The TP #3 for 38.321 in the following is mainly to define the UE behavior for Case 2 in 38.321 section 5.4.3.1.3 that MAC entity shall not generate a MAC PDU for the HARQ entity if there is no UCI to be multiplexed on this PUSCH transmission as indicated by Layer 1.
	5.4.3.1.3			Allocation of resources
<unchanged part omitted>
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 value true 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
-	there is no notification of UCI to be multiplexed on this PUSCH transmission received from lower layers; 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.
<unchanged part omitted>



Note that the above TP#3 for 38.321 is for information only, but your comments are welcome
	Company
	Comment

	Huawei, HiSilicon
	The LS should not capture this “suggested change” for 38.321. The LS is used to inform RAN2 the agreement/conclusion of RAN1 and ask RAN2 to consider the output of the RAN1. However, whether or how to consider the RAN1’s results is up to RAN2 decision. We do not see the proper motivation and necessity to give RAN2 a reference that how to capture RAN1 agreement in RAN2 spec in LS.

	Ericsson
	We shall let RAN2 decide on how to capture the behaviour in RAN2 spec.

	Nokia, NSB
	Agree with Huawei and Ericsson that RAN1 should not try and agree on a MAC spec text, what we need to agree on is the LS text to RAN2 requesting to specify the behaviour RAN1 has agreed to.

	vivo
	Since this is just for information, it is better to be discussed in RAN2.

	ASUSTeK
	The TP should be discussed in RAN2, triggered by the LS we are going to send.

	Samsung
	No need to inform potential TP as other company mentioned. It is just sufficient to let RAN2 know RAN1 agreement literally. 

	CATT
	Agree to let RAN2 to discuss.

	Qualcomm
	No strong view on how to convey the information to RAN2. We see no problem with including the proposal as example text.

	MediaTek
	Agree with Huawei that the LS does not need to include TP for MAC spec.

	Apple
	We do agree that we do not decide how RAN2 implements the specs, but we see some benefit of providing an example text to deliver the information clearer.



Summary of discussion
Since this is only for information, we don’t need to discuss it in RAN1 anymore. We will send LS to RAN2 about RAN1’s agreements and request RAN2 to update the MAC specification accordingly.

Other impacts due to UL skipping
PHR calculation 
It was proposed by Qualcomm that the impact on the PHR calculation due to the PUSCH skipping should be clarified. Companies are welcome to express their views on the proposal below. 
Proposal: When a PUSCH is skipped in the case of UL CA, then for PHR calculation and for the purposes of UL power scaling of other channels, the skipped PUSCH(s) are considered not present.
Please provide your comments, if any.
	Company
	Comment

	Huawei, HiSilicon
	I think the Vivo’s previous comment from Xueming is acceptable, we can first identify whether there is an issue on PHR report or not for UL skipping CA case. If it really has, we can discuss in the future meeting.
In my understanding, similar situation is also valid for the configured grant. The configured PUSCH can be transmitted or not depends on UE. However, in the PHR calculation of Rel-15, it seems the impact of CG is not considered, so I am not totally sure we need this proposal. Currently, from my perspective, it is not. Maybe QC could give more explanations on it.

	Ericsson
	We think the PHR issue can be discussed separately. Apparently for this meeting we won’t have sufficient time to continue the discussion on this thread.

	Nokia, NSB
	Agree with Huawei and Ericsson that the possible PHR-related optimizations can be spun off as a separate discussion that should not hold back specifying the intended functionality.

	vivo
	We are fine to discuss this issue separated from the UL skipping for UCI multiplexing. It is also more efficient to consider the PHR issue for both DG PUSCH with skipping and CG PUSCH.

	ASUSTeK
	Discuss in future meeting if company sees the necessity. 

	Samsung
	This is not original scope of this email discussion. If this issue seems for optimization, not fixing problem, it can be discuss under Rel-16 TEI scope, not CR maintenance discussion. 

	CATT
	We have the similar question as Huawei that the DG PUSCH skipping case seems to be similar as CG PUSCH in terms of PHR report. Further clarifications on the issue would be appreciated.

	Qualcomm
	In CA, when PHR is triggered, the UE is typically configured to report PHR for all UL CCs, not only for the CC on which the report is being sent. The gNB expects a real PHR for every CC for which an UL grant was sent and a virtual PHR for each of the other CC (i.e. CCs without a grant).  Depending on whether a CC with skipped PUSCH is considered a CC for which grant was sent ot not, the UE can report either real or virtual PHR. I assume companies who don’t want to discuss this are of the opinion that we should leave the choice up to UE implementation. In that case, companies should be able to agree on noting that as the conclusion.  

	MediaTek
	Discuss in future meetings if needed.

	Apple
	We think there is some ambiguity regarding how PHR is reported in this case, some further clarification would be good. (We would also be fine with QC’s suggestion of leaving it to UE implementation.)



Summary of discussion
The PHR issue seems valid for UL skipping. However, majority of companies think the PHR issue can be separately discussed. So, it is recommended to further discuss PHR issue in the next meeting.

Discussions on CG PUSCH 
It was proposed by Apple and Samsung that the impact on CG PUSCH overlapping with UCI on PUCCH due to PUSCH skipping should be clarified. 
According to Mr. Chairman’s guidance, we need to check is whether the group is ready to converge on one of the following options for CG. 
· How to handle the issue for CG PUSCH when there is PUCCH carrying UCI overlapping with a set of CG PUSCHs, for non-CA and CA case?
· Option 1: (similar solution as DG PUSCH with skipping)
· the UE first determines which PUSCH from the set of PUSCHs would carry the UCI, PUSCH_0
· the PUSCH with UCI multiplexing cannot be skipped and MAC generates MAC PDU for the PUSCH_0, and UCI is multiplexed on PUSCH_0
· Option 2: 
· the UE determines which PUSCH/PUCCH would carry the UCI based on MAC PDU generation:
· If MAC generates data for all or a subset of PUSCHs from the set, UCI will be multiplexed on one of the PUSCH(s) with data based on the existing multiplexing rules.
· If MAC generates data for none of the PUSCHs, none of the PUSCHs in the set will be transmitted and UCI will be transmitted in the PUCCH.
· Option 3: 
· the UE first determines which PUSCH from the set of PUSCHs would carry the UCI, PUSCH_0
· If MAC generates data for all PUSCHs, all PUSCH will be transmitted and UCI is multiplexed in PUSCH_0 
· If MAC generates data only for a subset of the PUSCHs, that subset will be transmitted, and UCI will be multiplexed in PUSCH_0. MAC always generates a PDU for PUSCH_0, whether it is with padding or not.
· If MAC generates data for none of the PUSCHs, none of the PUSCHs will be transmitted and UCI will be transmitted in the PUCCH
· Other option?

Please provide your comments by UTC 8/25 11:59 pm, if any.
	Company
	Comment

	vivo
	We would like to add another option. 
Option 4: it can be handled by gNB implementation to schedule a dynamic PUSCH so that the UCI can be multiplexed on the DG PUSCH. No specification change is needed. 
We prefer option 4 but also open for option 1.

	ASUSTeK
	We support Option 1, as we see no compelling reason to adopt different solutions for DG and CG and that would make RAN2 work easier as well.
On the other hand, if we stick to the agreement and don’t add anything further for DG, it looks more like Option 2. 

	NTT DOCOMO
	We tend to agree with Lihui's view at least for Rel-15. It is Rel-15 mechanism.
But for Rel-16, it might not be good way. For example, in eURLLC, CG periodicity can be quite short and UCI with high priority could be overlapped with the CG PUSCH. gNB shall schedule PUSCH with high priority every time? The DG PUSCH scheduling shall be with high priority as well, so the direction would not be good from resource efficiency perspective...
RAN1 should consider many cases including new features on Rel-16 WI, so quick conclusion might lead to future issue. But majority companies support one option, then we are fine.

	Samsung
	Option 2 is our understanding for CG. We should not to mix the issue when DG PUSCH is overlapped with CG PUSCH. This is only CG PUSCH case. That’s what we have discussed in case of DG PUSCH. Although option 2 may incur more blind detections, this behaviour is aligned with current RAN1 specification (TS 38.214) as follow. 
“The UE shall not transmit anything on the resources configured by configuredGrantConfig if the higher layers did not deliver a transport block to transmit on the resources allocated for uplink transmission without grant.”
If option 2 is common understanding for CG case, at least no RAN1 specification impact is expected, but RAN2 should take this case further into account to capture RAN2 specification.  

	CATT
	We prefer option 1 to have a unified solution for both CG and DG PUSCHs to simplify the UE and gNB implementations also considering that the issues for option 2 in terms of timeline and gNB blind detection also apply to DG PUSCH.
Given that different from DG PUSCH skipping, UL skipping is default for CG PUSCH without UE capability and gNB configuration, it needs further discuss whether all Rel-16 UEs support the behaviour or not.

	Qualcomm
	As a starting point, our understanding was that in the case of single CC, the Rel-15 CG solution was aligned with Option 3, not with Option 1. We would prefer not changing that single CC CG behaviour now. 
Note that the frequency of PUSCH skipping for DG and CG can be quite different. For DG, the percentage of skipped PUSCH should be well above 1% but may not reach 50%. On the other hand, for CG, for certain traffic types, the percentage of skipped PUSCH could be well above 90%.  The inefficiency of Option 3 under these conditions for the non-CA case would be unfortunate. Again, in the typical DL heavy scenario, the UE would end up transmitting PUSCH where the long-term average ratio of padding bits to useful bits is 9-to-1 or even worse. Regarding the case of CG on multiple CCs, we don’t have strong views. 
We would propose the following for CG: 
· When CG is configured on a single CC: Option 3
· Otherwise: Option 1

	MediaTek
	From current RAN1 spec, our understanding is Option 2 for CG. We are also open to discuss Option 1 or other options if companies think further enhancement or unified solution for CG/DG is needed. 
In addition, according to the comments from some companies, CG periodicity in eURLLC can be very short and it may result in high probability that UCI overlaps with CG PUSCH. With this, it is important to avoid high blind detection complexity at NW side. However, it should be noted that the UE power consumption may also be increased a lot if UE cannot skip CG PUSCH in this case. Therefore, we think more discussions are needed. 

	Huawei, HiSilicon
	We think it is better to figure out the difference between the cases of DG skipping and CG skipping. Based on the 321 spec description for DG, a MAC PDU is formatted once a UL grant is received by a UE. So if the overlapping with PUCCH happened and option 2 is taken, UE may not have enough time to multiplex the UCI on the PUSCH and fall back to PUCCH if the MAC PDU is found not generated. But for the CG, the MAC PDU could be prepared in advance and the UE is possibly to know whether a CG resource would carry a TB or not at early time, so the time issue seems not as serious as DG. On the other hand, if Option 2 is taken, both for CG skipping and DG skipping, a gNB has to apply blind decoding, the difference is how frequently the skipping happens. QC makes a valid comment that it depends on dedicated traffic type, so the scenario could be different.
Therefore, considering the gNB complexity and preference to have a uniform design with DG, we slightly prefer option 1 here, but I have to say more investigation and discussion we should have. If companies are ok with that, we can keep discussing in future meeting.

	Ericsson
	It is also fine with us to continue the CG discussion in next meeting.

	Apple
	We prefer Option 1 for unified UE behavior for DG and CG. From implementation point of view, there is not that much difference for implementing UCI multiplexing for DG or CG. Therefore, it creates another level of complexity in UE implementation if we handle them differently.
In terms of performance impact, for DG skipping, it seems that companies may have different use cases in mind. If it is used for over-scheduling in case a UE has data to transmit, it becomes very similar to CG. In this sense, we also do not see obvious reasons to handle them differently.



Summary of discussion
According to the input, the supporting companies for different options are summarized as below.
· For CG PUSCH when there is PUCCH carrying UCI overlapping with a set of CG PUSCHs
· Alt.1: for non-CA and CA case, option 1 is adopted
· [bookmark: _GoBack]Supported by: vivo, ASUSTeK, CATT, MediaTek, Apple
· Alt.2: for non-CA and CA case, option 2 is adopted 
· Supported by: Samsung, 
· Alt.3: 
· When CG is configured on a single CC: Option 2
· Otherwise: Option 1
· Supported by: Qualcomm 
· (Question to QC: it seems that option 2 instead of option 3 is used for single CC for CG in Rel.15. Please confirm whether it is the correct understanding?)
· Alt.4: for non-CA and CA case, it can be handled by gNB implementation to schedule a dynamic PUSCH so that the UCI can be multiplexed on the DG PUSCH. 
· Supported by: vivo
· Alt.5: let RAN2 to discuss how to handle the CG case
Although the companies’ views on CG case not really converging, it seems to me that we have aligned understanding that based on current specification, it is option 2 supported for CG if there is no spec change. Besides, it is noted that all of these options have impacts only on MAC spec but no impact on PHY spec. Therefore, I think we can further discuss the CG case in the next meeting.
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