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1. [bookmark: _Ref165266342]Introduction
There was a discussion in RAN2#113e regarding the simultaneous configuration of CG retransmission timer and autonomous retransmission. There were differing opinions whether specification change is needed for Rel-16. There was no conclusion and it was agreed to have the following email discussion to clarify the issues, if any, and report the outcome to RAN2#113bis-e.

[Post113-e][052][NR16] cgRetxTimer (Qualcomm)
	Scope: Discuss P1 from R2-2109887, R2-2100712
	Intended outcome: Report, Clarify what are the issues, if any
	Deadline: Long

This document will capture feedback from companies on this issue to clarify the issues.


	Company
	Contact Name, Email

	
	

	Samsung
	Jaehyuk JANG, jack.jang@samsung.com

	Intel
	Yujian Zhang (yujian.zhang@intel.com)

	ZTE
	Dong Fei, dong.fei@zte.com.cn

	OPPO
	Zhe Fu, fuzhe@OPPO.com

	Huawei
	Tao Cai, tao.cai@huawei.com

	Ericsson
	Zhenhua Zou, zhenhua.zou@ericsson.com 



2. Discussion
The discussion on configuration of different (re)-transmission schemes for Configured Grants (CG) and in particular the applicability to shared spectrum started as part of the ongoing Rel-17 Work Item (RP-201310 ), where one of the objectives is “Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum”.
In Rel-16, an automomous retransmission mechanism was introduced for CGs in NR-U where the UE can retransmit a MAC PDU after the expiration of a timer (cg-RetransmissionTimer-r16) which starts when a transmission happens. The purpose of this mechanism was to increase data reliability under LBT failures, for example when the gNB is not able to send an acknowledgement. It should be noted that this also required new signaling at PHY layer for both uplink and downlink where a UCI carries HARQ and RV information while a DCI carries the HARQ feedback and it was only specified for NR-U in Rel-16. This also allowed NR-U to use any CG occasion for any HARQ process, unlike licensed NR where this correspondence is determined by the time instance of the CG.
Rel-16 URLLC WI introduced an “autonomous transmission” scheme. The problem addressed by this was how to transmit a MAC PDU when its prior transmission was stopped or cancelled due to a higher priority PDU or PHY signal preempting its transmission. This is called “de-prioritization” in the specification. In this case, the UE can be configured by the IE autonomousTransmission-r16 to transmit the de-prioritized PDU at the next CG occasion of the same CG configuration corresponding to the same HARQ process after the expiration of this timer. 
Rel-16 specifications at the official Rel-16 stage-3 freeze (June 2020) did not put any restriction on simultaneous configuration of cg-RetransmissionTimer-r16 and autonomousTransmission-r16 and thus this was allowed. The topic came up during the above-mentioned Rel-17 URLLC WI to evaluate if any “harmonization” was needed for these separate features. One question addressed was whether there was a problem with this simultaneous configuration and, if so, any changes to Rel-16 was needed.
In RAN2#112e, companies had different opinions on the question raised above. Some companies did not find any issue with this configuration and did not think any changes to Rel-16 specification were needed; some companies claimed that there could be problems in certain cases; while other companies argued that, even if there were issues, these were corner cases and could be addressed by NW implementation. However, it was generally agreed that this topic can be further discussed in Rel-17 URLLC WI and the following was concluded for Rel-16 (as captured in Chair Notes):
· The assumption for Rel-16 is that the network will not configure autonomousTx and cg-RetransmissionTimer simultaneously per cell.  No optimizations will be pursued to allow the two features be configured together in Rel-16.  No CR is needed for this for now.
In RAN2#113e, the discussion continued as part of the Rel-17 and it was concluded that simultaneous configuration should be allowed in Rel-17. Furthermore, it was concluded that these two mechanisms should be kept as intended for their original purposes (i.e. we should not try to use one of them to solve the other) and the only change needed to address the issues raised by simultaneous configuration was to stop the cg-RetransmissionTimer-r16 when de-prioritization happens. These agreements are captured in the RAN2#113e Chair Notes as follows:
Agreements:
1. LCH based prioritization and cg-RetransmissionTimer can be configured together in Rel-17 (consensus)
2. Option 1: AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively. 
If CGRT is not configured, LBT-failed MAC PDU is not retransmitted. If AutoTx is not configured, deprioritized MAC PDU is not retransmitted.
3. the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.
There was a parallel discussion in RAN2#113e for Rel-16 corrections based on a contribution (R2-2100887) which proposed to make RRC changes to reflect the RAN2#112e agreement by adding to the field descriptions to prohibit simultaneous configurations.
Since the aim of this email discussion is to “Clarify what are the issues, if any”, it would be good to conclude on the technical aspects/issues of simultaneous configuration. 
Q1: Do you agree that Option 1 above as agreed for Rel-17 is also applicable to Rel-16, i.e. cg-RetransmissionTimer-r16 is only used for retransmission of PDUs (due to LBT related issues) and autonomousTransmission-r16 is only used for transmission of de-prioritized PDUs?
	Company
	Response
	Comments

	CATT
	No
	It is indeed the case for R17, but it was our understanding that the purpose of the email discussion was to discuss whether lch-basedPrioritization and cg-RetransmissionTimer can be configured together in R16. But anyways, since autonomousTx is conditioned to lch-basedPrioritization, it makes sense to check this first. And our latest analysis confirms that the main issue when configuring both lch-basedPrioritization and cg-RetransmissionTimer together in R16 is the conflicting behaviors of NR-U and IIOT protocols regarding prioritization of retransmission grants. Indeed, NR-U mandates that “The UE shall prioritize retransmissions before initial transmissions”. Considering in NR-U UE selects any next CG opportunity (CGO) from any configured grant sharing the same HARQ process as the failed transmission, the following issues can occur:
- the CGO selected by the UE implementation for the autonomous ReTx may overlap with another uplink grant for an initial transmission which, according to intra-UE proioritization procedure would have a higher priority. In such case, the UE behavior is undefined: does it still prioritize the CGO for the autonomous ReTx according to the NR-U rule (and if yes, should the other uplink grant be considered as “deprioritized” from IIOT perspective?), or does it apply the intra-UE prioritization procedure, in which case the CGO selected by the UE implementation for the autonomous ReTx would be deprioritized?
- another issue is when the CGO selected by the UE implementation for the autonomous ReTx is from another configured grant, but that CGO, if not used by the autonomous ReTx, would have been used for a initial transmission of higher priority than the pending PDU being retransmitted (according to the intra-UE prioritization procedure). Here again, should the NR-U rule prevail or should the intra-UE prioritization procedure prevail?
It should be noted that these issues are currently being discussed in R17, for example we have the following FFS still to be resolved:
	FFS With cg-RetransmissionTimer and LCH-based prioritization configured, the MAC entity can prioritize between initial transmissions and retransmissions on a CG based on priority of multiplexed LCH(s) -or to be multiplexed


  
So we prefer leaving these improvements/adaptations to R17 and no longer update R16 to make these two protocols work together.

	Samsung
	No
	We never discussed the scenario at all during Rel-16 WI phase, so we cannot simply say that it is applicable to Rel-16.
In NR-U, HARQ process ID is determined by UE, and any pending data (e.g. due to LBT failure or deprioritized PDU) can be transmitted to any subsequent CG occasions. But again, deprioritized PDU part was never discussed before.
In IIoT, HARQ process ID is determined according to the time location of CG occasion (similar to legacy CG), and if autonomousTx is configured, next CG occasion "for the deprioritized HARQ process ID" is used for the transmission of deprioritized packet. Since HARQ process ID for each CG occasion is determined by UE in unlicensed spectrum, it is unclear which CG occasion can be used for the autonomous transmission. One can say that it can be 'any subsequent CG occasion' as in NR-U operation, but again, the scenario was never discussed in Rel-16, and we do not want to develop a new behavior for the new scenario on the fly, and this should be defined from Rel-17 after having enough discussion.
Moreover, in NR-U, HARQ process can be shared among CGs whereas LCH-based prioritization excluded the case of HP sharing. If we allow LCH-based prioritization in unlicensed spectrum, a retriction that HARQ process cannot be shared or additional prioritization rule may be necessary.

	Nokia
	YES/NO
	For the question itself, our answer if YES - AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively.
However, when AutoTX and CGRT are configured together in Rel-16, we also have concerns about HARQ PID selection as mentioned by Samsung. When CGRT is configured, the UE can select HARQ PID by implementation, but can the UE still do that is it intends to do autonomous transmission (rather than autonomous retransmission) for a deprioritized MAC PDU ? In Rel-16, it was agreed that Autonomous transmission can only be conducted on CG resources with the same HARQ process, and all related agreements made are based on the assumptions where the HARQ PID for a CG is determined by timing (licensed band operation). The cases where the UE can select the HARQ PID by itself as in unlicensed band have never been discussed.

	Intel
	See comments
	Our understanding is that in Rel-16 discussion, it was not assumed that NR-U and LCH based prioritization are configured together; otherwise there will be no need to include UCE in Rel-17 WI. That was why RAN2 agreed “The assumption for Rel-16 is that the network will not configure autonomousTx and cg-RetransmissionTimer simultaneously per cell. ” In general, backporting a feature from future release should be clearly justified.
We share the same concern as Samsung and Nokia regarding the different HARQ process ID selection mechanism in IIoT and NR-U. In Rel-17, the issue was discussed in RAN1 and RAN2 for several meetings without conclusion. It is too late for Rel-16 to handle these open issues at this stage.  
One comment is that Rel-17 agreement on option 1 “If CGRT is not configured, LBT-failed MAC PDU is not retransmitted” is not applicable to Rel-16 since cg-RetransmissionTimer-r16 is always configured for shared spectrum in Rel-16.

	ZTE
	See comments
	Firstly, we have achieved the agreements as following:
· The assumption for Rel-16 is that the network will not configure autonomousTx and cg-RetransmissionTimer simultaneously per cell.  No optimizations will be pursued to allow the two features be configured together in Rel-16.  No CR is needed for this for now.
In this agreements, the NW will not configure autonomousTx and CGRT together for one serving cell. And we have already concluded yet that no spec change for optimization is needed. 
Thus if autonomousTX and cg-RetransmissionTimer is configured respectively, Spontaneously, the autonomousTx is used for autonomous transmission for deprioritized MAC PDU and the cg-RetransmissionTimer is only used for NRU autonomous Retransmission respectively. Thus we can say this it is yes for the question itself as NOKIA said.



	OPPO
	No
	It is already agreed that in Rel-16 the network will not configure autonomousTx and CGRT simultaneously per cell. In our understanding, if RAN2 follows the above agreement, there is no need to discuss the issue on simultaneous configuration of autonomousTx and CGRT in Rel-16, since such configuration is not allowed. 
On the other hand, if we really have to focus on the issue on simultaneous configuration autonomousTx and CGRT in Rel-16, what to be clarified firstly is we focus on the operation on unlicensed band or licensed band. If we discuss the operation on unlicensed band, as indicated as Intel, CGRT is mandatory in Rel-16 which is not aligned with Rel-17 assumption/agreement. If we discuss the operation on licensed band, there is no possibility of simultaneous configuration.
Assuming we discuss the operation on unlicensed band, in addition to Option1, during Rel-17 UCE discussion, RAN2 has also discussed other issues on CG harmonization of Rel-16 IIoT and NRU, including e.g. HPI selection, HARQ sharing, prioritization, etc. Even if RAN2 has made the preliminary conclusions on some issues in Rel-17, we can not simply require to apply Rel-17 agreement to Rel-16 spec, especially when the case with such simultaneous configuration is never discussed before the end of Rel-16 phase. Note that there are still some left issues to be discussed and resolved in Rel-17 CG harmonization, which will introduce more or less impact to the spec.

	Huawei
	No
	In Rel-16, we’ve never discussed how to make IIOT/URLLC to work in unlicence spectrum even there is no such restriction captured in the specs so far. In Rel-17, we try to achieve CG enhancemnts harmonization when URLLC is supported in UCE and we still need to solve the new/re-transmission priotization vs. LCH based priotiztion and HPID issues. It shall not thus be simply assumed that the system would work if NRU features and IIOT features are configured as allowed by current Rel-16 specs. Sensible network implementation shall not allow simultaneous configuration of autonomousTx and cg-RetransmissionTimer. Based on such understanding, we think it may make no point to agree that Option 1 above as agreed for Rel-17 is also applicable to Rel-16. 

	Ericsson
	Yes
	It seems that there are different understandings of the question. In our view, the Option 1 in Rel-17 essentially means that no further optimization in the spec (e.g., extending the cg-RetransmissionTimer functionality to cover de-prioritzed PDUs or the other way around) is pursued, in relation to the existing MAC Rel-16 spec. This is in aligned with the conclusion for Rel-16 simultaneous configuration. 
On another note to the comments above from other companies, once two 
from the spec and so the question is more on whether these default behaviours are acceptable or not from the network point of view. In this particular situation, we don’t find any “broken” behavoiurs per se. For example, for CATT question, the Rel-16 spec (in our understanding) read as that the MAC entity does NOT prioritize initial tx and re-tx using LCH priority, and for Samsung question, it is “any subsequent CG occasion” in NR-U operation and network can configure with no overlapping HARQ processes. 
We acknowledge that companies want to further discuss what would be the best UE behaviours, but this is the task for Rel-17. For Rel-16, there is a default UE behaviour when one reads the MAC spec. More importantly, this behaviour works (although not optimal).

	LG
	Yes
	We would like to emphasize that the option1 does not mean that autoTx and CGRT are configured concurrently. It only addresses which mechanism is to be used for failed transmission. 
In Rel-16, RAN2 already agreed that the assumption for Rel-16 is not to configure autoTx and CGRT simultaneously per cell. Accordingly, the option1 in Rel-16 would be nothing but how the current specification works.

	Lenovo
	No
	We agree with others, that we never discussed the scenario during Rel-16 WI phase, so we don’t think that it can be simply said that it is applicable to Rel-16 also. 
We further also think that issues like HARQ process selection and intra-UE prioritization rules for the case of concurrent CGRT and AutoTx would need to be addressed. The UE behaviour is not clear in our understanding for such cases. 



Summary: There was no consensus on whether the Rel-17 conclusion of separate functionality for autonomous tx and CG retransmission were applicable to Rel-16. The companies raised several related issues. The rapporteur gives his understanding below for these but also suggests to have further online/email discussions to get feedback all companies. It is very important to emphasize that we should only consider what the Rel-16 specification has and not what the ideal solution should be. The goal is to determine if there is something broken or ambiguous in Rel-16, not whether it is the most optimal way. For the first case, we use CRs to fix the problem (including disabling if it is not fixable). For the latter, we use Work Items or TEIs to improve the behavior.
1-) When auto retransmission for a CG overlaps with initial transmission, which rule to follow? CATT asks this question for both same and different CG cases but, assuming HARQ process is shared between these CGs, same conclusion would follow.
[bookmark: _Hlk23499210][bookmark: _Hlk23787129]Rapporteur: As is well known, for NR-U 38.321 states that “The UE shall prioritize retransmissions before initial transmissions.”. When lch-basedPrioritization is configured, there doesn’t seem to be any clause which reverses this behavior of NR-U. Therefore, the rapporteur thinks NR-U behavior applies. There is discussion to modify this in Rel-17 IIOT WI where the proponents argue that Rel-16 way is not optimal but we should first converge on what the Rel-16 behavior is.
2-) In NR-U, auto retransmission can happen on any CG (assuming TB size is suitable) after CG retransmission timer expires. Several companies ask, when autonomous tx is triggered, can the UE choose any CG (as in NR-U) or the next occasion of the same CG corresponding to the same HARQ process (as in IIoT)?
For NR-U, HARQ PID selection is done by the UE. Therefore, the ID for the first transmission will be done according to the statement in Section 5.4.1 that “For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation selects an HARQ Process ID among the HARQ process IDs available for the configured grant configuration.”
If the first transmission is de-prioritized, for auto tx, in Section 5.4.2.1, we have the following which mandates the usage of IIoT method (same HARQ process initially chosen for the de-prioritized grant and same CG configuration) as follows:
	3>	else if this uplink grant is a configured grant configured with autonomousTx; and
3>	if the previous configured uplink grant, in the BWP, for this HARQ process was not prioritized; and
3>	if a MAC PDU had already been obtained for this HARQ process; and
3>	if the uplink grant size matches with size of the obtained MAC PDU; and
3>	if none of PUSCH transmission(s) of the obtained MAC PDU has been completely performed:
4>	consider the MAC PDU has been obtained.




One can of course argue that this is not optimal for NR-U and earliest CG occasion should be used. However, this is also an optimization which can be pursued in Rel-17. 
Proposal 1: Discuss further to gather feedback and clarify the following questions, considering Rel-16 specifications where CG retransmission and auto tx are configured simultaneously:
1-) When CG retransmission conflicts with the initial transmission or overlaps with another CG, does the NR-U scheme of giving higher priority to retransmission still apply? 
2-) When autonomous tx is triggered, can the UE choose any CG (as in NR-U) or the next occasion of the same CG corresponding to the same HARQ process (as in IIoT) for the transmission of the de-prioritized grant? 

Another agreement from RAN2#113e was that “the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization”. The rapporteur’s understanding is that this change was suggested by companies to align with a CR in RAN2#112e (R2-2011075) which made the following change:

[bookmark: _Hlk55972248]If the corresponding PUSCH transmission of a configured uplink grant is cancelled by CI-RNTI as specified in clause 11.2A of TS 38.213 [6] or cancelled by a high PHY-priority PUCCH transmission as specified in clause 9 of TS 38.213 [6], this configured uplink grant is considered as a de-prioritized uplink grant. If this deprioritized uplink grant is configured with autonomousTx, the configuredGrantTimer for the corresponding HARQ process of this de-prioritized uplink grant shall be stopped if it is running.

With the change in this CR, CG timer is now stopped when a grant is deprioritized. The goal of this change was to optimize the operation such that the UE does not need to wait for the expiration of the CG timer to perform the autonomous transmission.


Q2: Do you agree that it is sufficient to stop “cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization” to allow simultaneous configuration of cg-RetransmissionTimer-r16 and autonomousTransmission-r16? If not, please explain what further work would be needed (for Rel-17).

	Company
	Response
	Comments

	CATT
	Yes but
	… this is an R17 agreement. It does not solve alone the issues mentioned in Q1 and which are still being discussed in R17.

	Samsung
	No
	If I understand the proposal from rapporteur correctly, the proposal is to define a new behavior for the new scenario in Rel-16 (which was frozen last June), and this could be one of the reasons not to allow such simultaneous configuration in Rel-16. The scenario can be discussed in Rel-17 IIoT thread according to the WID.
In addition, we see at least two technical issues to be discussed for the simultaneous configuration:
1) whether HARQ Process (HP) of de-prioritized CG should be considered as "pending" or "not pending" for autonomous TX: Since NR-U did not consider any de-prioritization case, the MAC spec does not mention whether a de-prioritized grant is “pending” or “not pending.”


We can consider the following scenario:
at t1: according to the specification, CG is no transmitted due to LBT failure  HP is considered as "pending" and autonomous retransmission is performed as defined in NR-U.
at t2: as per Rel-17 IIoT agreement, CG for autonomous retransmission is de-prioritized  HP should be considered as "not pending"so that Autonomous Tx should be performed.
However, the current MAC spec does not consider this case that de-prioritized uplink grant should be considered as not pending HP for autonomous Tx.
2) CG size change issue: In Rel-16 IIoT, re-activated CG with change of CG size was considered that autonomous Tx is performed only if the size of CG matches with the stored MAC PDU. However, NR-U did not consider this case. So, in case that both cg-RetransmissionTimer and autonomousTx are configured, how to support the change of resource size should be discussed and captured somewhere.

	Nokia
	Yes/No
	We agree stopping CGRT upon deprioritization can solve some foreseeable issues. 
But it is still unclear how if we can allow the UE to select HARQ PID when it intends to perform autonomous TX. For instance, can the UE select a CG for autonomous TX where the HARQ PID is allowed but the TBS does not match? It seems like some additional rules are needed and we think further discussions might be needed.

	Intel
	Yes, but
	Our understanding is that the question is related to Rel-17 WI discussion, while current email discussion is for Rel-16 only. Also as in Q1, we don’t think NR-U and LCH based prioritization can be configured together in Rel-16.
One comment is that stopping cg-RetransmissionTimer upon deprioritization of MAC PDUs requires specification change to TS 38.321.

	ZTE
	No
	Technically speaking , the agreements that “ the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization” CANNOT imply that the simultaneous configuration of autonomousTx and CGRT is allowed. In our understanding, this agreement is just to help UE to trigger the autonomous ReTx more faster than this timer is not stopped. The detail can be shown as below:
2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
[bookmark: _Hlk23460335]3>	if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant (i.e. retransmission on configured grant):
[bookmark: _Hlk23460367]4>	deliver the configured uplink grant and the associated HARQ  to the HARQ entity.
About the issue of simultaneous configuration between AutonomousTx and CGRT, this shall be discussed based on the current agreements from both RAN1 and RAN2 to find an efficient way for autonomous (re)transmission for each transmission failed case when LCH based priority and CGRT is configured together. 


	OPPO
	No
	It can not solve the issues mentioned in Q1.
In addition, in Rel-16 IIoT session, RAN2 agrees to stop CGT for the deprioritized CG if autonomousTX is configured. But this agreement is achieved under the assumption where the CGRT is not configured simultaneously. If we need to discuss the case with simultaneous configuration of autonomousTX and CGRT, we need to re-check whether the above agreement on CGT is still available for all cases, including the new transmission and retransmission on CG.

	Huawei
	Not sufficient
	We see “stop cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization” will help to allow simultaneous configuration of cg-RetransmissionTimer-r16 and autonomousTransmission-r16 however we doubt it is sufficient. At least the issues with priotization and HPID need to be solved in R17. Also this question seems out of the scope of this email discussion. 

	Ericsson
	Yes
	Ericsson agree that it is sufficient but want to point it out that it is not necessary, see comments for Q3. In our view, no spec change is needed to allow a simultaneous configuration, although in some corner cases it may be inefficient. 

	LG
	Not necessary in Rel-16
	We still think the last RAN2 agreement not to configured autoTx and CGRT together in Rel-16 is still valid. In this sense, we don’t clearly get the reason why the UE bahaviour changes for the concurrent configuration of both in Rel-16? In addition, it is already frozen release and does not make sense to add some new behavior which is inherited from future release.
On the other hand, we think stopping CGRT when CG associated with the timer is deprioritized due to LCH-based prioritization is sufficient for Rel-17.

	Lenovo
	No
	We don’t think that this is sufficient and solves the issues mentioned for Q1. Stopping CGRT will only allow for faster (re)transmission. 



Summary: The purpose of this question was to understand if the companies think whether RAN2#112e agreements were sufficient for simultaneous configuration. If that were the case, based on Question 3 below, there wouldn’t have been any issues for Rel-16.
One more question raised here, by Samsung, if a pending HARQ process in NR-U would continue to be considered pending when a chosen retransmission CG occasion becomes de-prioritized. The rapporteur’s understanding is that the HARQ process will still be pending based on what is captured in 38.321 as follows:
	For a configured uplink grant, configured with cg-RetransmissionTimer, each associated HARQ process is considered as not pending when:
-	a transmission is performed on that HARQ process and LBT failure indication is not received from lower layers; or
-	the configured uplink grant is initialised and this HARQ process is not associated with another active configured uplink grant; or
-	the HARQ buffer for this HARQ process is flushed.



There are no other place in the MAC spec which can make a pending HARQ process to become non pending. Therefore, CG retransmission can be used at the next CG occasion after this.
Proposal 2: Discuss further to conclude if a pending HARQ process in Rel-16 NR-U would continue to be considered pending when a chosen retransmission CG occasion for this HARQ process becomes de-prioritized.


We can also consider not making any further changes to the MAC specification for Rel-16 and see if there are any serious consequences. The question is, to borrow a term from CT groups, will this be a FASMO (Frequent And Serious Mis-Operation) case? As a side note, CT1 allows late stage-3 corrections only for FASMO cases, which is something RAN2 should consider in general.

Consider the scenario when cg-RetransmissionTimer keeps running while configuredGrantTimer is stopped for a HARQ process. Since cg-RetransmissionTimer starts at the first symbol of PUSCH only when LBT is successful, the scenario can only happen if the grant is de-prioritized while transmission is ongoing. While cg-RetransmissionTimer is running, there is no action for the UE on this HARQ process except for the timer to be stopped by a downlink DCI. Only after the cg-RetransmissionTimer timer is stopped or expires, the UE will be allowed to re-transmit. The related procedural text in 38.321 Section 5.4.1 is as follows:

2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
3>	if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
Here, when cg-RetransmissionTimer is not running, the UE checks whether configuredGrantTimer is also not running. Therefore, stopping the configuredGrantTimer introduced by the change by R2-2011075 does not seem to break the existing procedure for NR-U since “not running” includes the case when the timer is stopped.

Q3: Do you agree with the above explanation that existing Rel-16 procedure for CG retransmission still works when configuredGrantTimer is stopped for a HARQ process due to de-prioritization?
	Company
	Response
	Comments

	CATT
	Yes but
	… the issues mentioned in Q1 and which are still being discussed in R17 are still open.

	Samsung
	No
	See the answers for Q2 above.  

	Nokia
	It may work for CG ReTX, but it impacts autonomous TX in Rel-16 IIoT.
	RAN2 has agreed to stop the CG timer upon depriorization because we would like to avoid the situation where Autonomous TX (which is considered as initial transmission) is blocked by the running CG timer, as the CG resource with the same HARQ PID will be skipped by MAC when the CG timer is running. When CGRT is running, MAC may still not deliver the grant to the HARQ entity even if CG timer has already stopped, and so AutoTX still cannot be conducted immediately. This can be seen in the following MAC spec.:
……

2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
3>	if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
……

Thus, to make sure AutoTX is not blocked due to operation of either CG timer or CGRT, we think we should either exclude joint configuration of AutoTX and CGRT in RRC, or we should stop the CGRT upon deprioritization in MAC. These respectively correspond to option 2 and 3 proposed by the rapporteur below, and we think one of these options should be pursued in Rel-16 correction.

	Intel
	See comments
	We understanding that the agreement in Rel-17 to stop cg-RetransmissionTimer is to enable fast retransmission of the deprioritized MAC PDU, and thus can be considered as optimization. From this perspective, stopping configuredGRantTimer alone could be sufficient. 

Again, as in Q1, we don’t think NR-U and LCH based prioritization can be configured together in Rel-16.

	ZTE
	See comments
	We agree with above companies.
We don’t think the NRU and LCH based prioritization can be configured together since at least in NRIIOT R16 discussion we assume all it happens in licensed band.

	OPPO
	No
	As we mentioned for Q2, RAN2 should firstly discuss whether Rel-16 agreement on CGT termination can be fully reused here since such agreement is achieved under the different assumption/configuration. For example, RAN2 needs to further discuss whether to stop CGT if the CG is the deprioritized retransmission. In our understanding, autonomous transmission mechanism in Rel-16 IIoT is only designed for the deprioritized new transmission not retransmission. 

	Huawei
	Maybe
	However we need to stick to the agreement that “No optimizations will be pursued to allow the two features be configured together in Rel-16.” We suggest to support Option 1 in below section that “No further changes to the specifications” as well. 

	Ericsson
	Yes
	The rapporteur has explained it well that the existing Rel-16 procedure still works, i.e., nothing is broken and it does not lead to ambiguous UE actions. There may be one inefficient UE action in which the running cg-Retransmissoin would prevent the autonomous Tx of the de-priortized MAC PDU. This was corrected in the Rel-17 IIoT WI in the last meeting, see above agreement 3. 

	LG
	Agree but see the comment
	In general, we agree that ‘not running’ includes both of ‘expired’ and ‘stopped’. However, in Rel-16, we don’t think NR-U and IIOT are to be configured simultaneously. Thus, we see no issue at all.

	Lenovo
	Yes, But
	It will still work, even though fast retransmission will not be possible as long as CGRT timer is running. Just to note that it would be though also a strange setup if CGT is not running, while CGRT timer is running. This is not the intended behvaiour. 



Summary: The responses to this question were mostly repetitions of the previous ones. The intent was to clarify if companies agreed on “configuredGrantTimer is not running” in the specification was sufficient not to warrant any introduction of stopping this timer explicitly which may be done in Rel-17. Therefore, it is suggested that companies show an explicit instance of event where the current MAC specification is broken or ambiguous.
Proposal 3: Discuss further to identify an explicit instance where the Rel-16 specification leads to an error or ambiguous UE behavior.


When cg-RetransmissionTimer is configured, its value is less than or equal to configuredGrantTimer and retransmissions happen when configuredGrantTimer is still running. This was reflected in the current 38.321 in Section 5.4.2.2 as follows:

If the configuredGrantTimer expires for a HARQ process, the HARQ process shall:
[bookmark: _Hlk66821714]1>	stop the cg-RetransmissionTimer, if running.
The above clause includes “expiration” of the CG timer but not its stoppage. So one simple option to cover the CG timer stoppage due to autonomous tx is to introduce the following change:

If the configuredGrantTimer expires or is stopped for a HARQ process, the HARQ process shall:
1>	stop the cg-RetransmissionTimer, if running.
With these explanations, we can consider three options for Rel-16 regarding simultaneous configuration of cg-RetransmissionTimer and autonomousTransmission-r16:
· Option 1: No further changes to the specifications (it is up to NW implementations to follow RAN2#112e Chair Note “assumption” for Rel-16)
· Option 2: Introduce RRC changes to prevent simultaneous configuration
· Option 3: Introduce MAC changes (e.g. adding “or is stopped” above)
The scope of this email discussion was not to find a “solution” (since some companies did not want that), the above options are listed only as FYI.
3. Conclusion
This report captures the feedback on CG operation for Rel-16 NR-U retransmission and IIoT autonomous transmission. The following are proposed:
Proposal 1: Discuss further to gather feedback and clarify the following questions, considering Rel-16 specifications where CG retransmission and auto tx are configured simultaneously:
1-) When CG retransmission conflicts with the initial transmission or overlaps with another CG, does the NR-U scheme of giving higher priority to retransmission still apply? 
2-) When autonomous tx is triggered, can the UE choose any CG (as in NR-U) or the next occasion of the same CG corresponding to the same HARQ process (as in IIoT) for the transmission of the de-prioritized grant? 
Proposal 2: Discuss further to conclude if a pending HARQ process in Rel-16 NR-U would continue to be considered pending when a chosen retransmission CG occasion for this HARQ process becomes de-prioritized.
Proposal 3: Discuss further to identify an explicit instance where the Rel-16 specification leads to an error or ambiguous UE behavior.
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