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[bookmark: _Toc352077766]1. Introduction
In RAN2#105, it was agreed to have one email discussion on configured grants to consolidate/clarify agreements from the SI, find additional “easy” agreements and identify questions to be resolved for discussion next meeting. 
[105#51][NR-U] Configured Grants (Ericsson)
	Intended outcome: Report, clarify agreements from SI, identify tentative “easy” agreements, and questions to be resolved
	Deadline: Thursday 28/03/2019

This contribution will capture agreements from SI and from the latest RAN1 meetings (RAN1#AdHoc 1901 and RAN1#96), discuss open issues to be resolved and provide way-forward proposals based on consensus or majority views related to configured grants (CG).
2. Discussion
Issue 1: Type 1 and Type 2 configured grant
NR supports two types of pre-configured resources for UL data transmission. Both of which are different flavors of existing LTE semi-persistent scheduling. Both configured grant types are based on RRC (re)configuration, but differ in L1 signaling: 
· Type 1 only relies on RRC (re)configuration without any L1 signaling. 
· Type 2 is very similar to LTE SPS feature. In addition to RRC configuration, L1 signalling is used for activation/deactivation of the grant. The gNB needs to explicitly activate the configured resources on PDCCH and the UE confirms the reception of the activation/deactivation grant with a MAC control element.

For LTE, the existing SPS feature was the baseline for designing autonomous uplink operation on LAA sCells in Rel.15. Regarding NR-U, the following was captured in the TR, 
NR already defined Type-1 and Type-2 configured grant mechanism. For NR-U, there is no necessity to exclude Type-1 or Type-2 configured grant mechanism for operation of NR in unlicensed spectrum.
The following modifications to the configured grant procedures are beneficial. 
-	Removing dependencies of HARQ process information to the timing. This can be achieved by introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID
-	Additional information fields can be considered to be included in the UCI, e.g. UE-ID, COT sharing information, PUSCH duration, etc.
-	It was identified that the resources utilized by the UCI, and multiplexing of UCI and data information of PUSCH require consideration of DMRS placement and starting and ending symbols of the configured grant based transmissions. Details on multiplexing UCI and data information of configured grant PUSCH can be determined when specifications are developed.
-	Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission
-	Increased flexibility on time domain resource allocation for the configured grant transmissions
-	As for potential solutions to providing flexibility on time domain resource allocation, bitmap based approach and NR Rel-15 based time domain resource allocation approach, which includes {periodicity, offset in the frame, start symbol and length of PUSCH and K-repetition signaling}, are identified as potential candidates. Additional aspects such as finer granularity of resource allocation, and multiple resources within a period may be considered for enhancing flexibility on time domain resource allocation.
-	Supporting retransmissions without explicit UL grant

Therefore, as indicated in the TR, NR-U shall support both Type 1 and Type 2 configured grant mechanism with necessary modifications. Besides the modifications listed in the TR, it may be still useful to check if any further enhancement is needed from RAN2 perspective. 

Question 1: As indicated in the TR based on discussions in RAN1, NR-U shall support both Type 1 and Type 2 configured grant mechanism with necessary modifications. Besides the modifications listed in the TR, do companies foresee any further enhancement from a RAN2 perspective that would be necessary?
	Company
	Response 
	Comments

	vivo
	Yes
	RAN2 should also consider the calculation of the HARQ process ID based on the timing (e.g. slot/symbol alike the current MAC specification), which can save the UCI in the PUSCH.

	Intel
	Maybe
	The TR has listed the high level enhancement required for configured grant to operate in NR-u. The impact to RAN2 depends on how some of the issues are resolved.

	Huawei
	Yes
	We believe that, from a RAN2 perspective, further enhancement would be necessary on 1. Rel-15 NR configuredGrantTimer can be inherited to NR-U and UE behaviour based on configuredGrantTimer; 2. Multiple configured grants can be configured and activated simultaneously on one BWP in NR-U; 3. Enhancement on coexistence between configured grant and dynamic grant.

	Nokia
	
	The impact to RAN2 need be discussed with those potential enhancements.

	OPPO
	Yes
	Besides the modification, some further enhancements are whether multiple configured grant can be configured activated on different UL LBT sub-bands within the active UL BWP, so that it can mitigate the impacts of LBT.


	Fujitsu
	FFS
	For now, we don’t see any enhancements from RAN2 perspective. We can wait for RAN1 progress.

	LG
	Yes
	Removing dependencies of HARQ process information to the timing will cause the HARQ process ID collision between UE selection and network scheduling because the network doesn’t know/predict which HARQ process ID is to be used by the UE at all. Therefore, RAN2 should consider how to avoid HARQ process ID collision between UE selection and network scheduling.

	MediaTek
	FFS
	Wait for RAN1 progress.

	Xiaomi
	Perhaps
	

	ZTE
	May be
	Perhaps the coexistence issue between configured grant and dynamic grants needs to be investigated further. 

	Ericsson
	No
	The current enhancement list in the TR is enough. 

	Qualcomm
	Maybe
	The TR says that “there is no necessity to exclude Type-1 or Type-2 configured grant”; there is no agreement yet that “NR-U shall support both Type 1 and Type 2”. 

RAN2 can discuss whether to configure both Rel-15 options and enhanced or new configurations simultaneously on a given BWP.



	Charter Communications
	FFS
	Handling retransmission of an original configured grant transmission with dynamic grant.


	Spreadtrum
	FFS
	Wait for RAN1 progress.

	InterDigital
	FFS
	Impacts to RAN2 work depends on further RAN1 progress.



Conclusions Question 1: 
All companies except one thinks further modifications, than mentioned in the TR, for configured grants are needed or needs further study. 

Proposal 1 [bookmark: _Toc4627080][bookmark: _Toc4628216][bookmark: _Toc4710717][bookmark: _Toc4710725]Further studies are needed, and possibly RAN1 progress, on modifications to configured grants. 

Issue 2:  UL Configured grant configuration
As agreed by RAN1 in RAN1#AH 1901,
Agreement:
For configured grant resource configuration in time domain, the following alternatives are to be studied with more detailed proposal and analysis, strive to down-select in RAN1#96:
· Alt. 1: Bitmap based approach as baseline with potential enhancement
· Companies are encouraged to provide detailed design in next meeting
· Alt. 2: NR Rel-15 based time domain resource allocation approach as baseline with potential enhancement
· Companies are encouraged to provide detailed design in next meeting

As stated in [1][2], alternative 1 follows similar procedure as in FeLAA Rel-15, in which a bitmap is configured via RRC as part of the AUL-config IE. In this case each bit in the bitmap would indicate the slots in which the UE is allowed to perform PUSCH transmissions following the configured UL grant. This approach would give flexibility to the gNB to configure any pattern in the time domain for unlicensed operations and can complement the currently specified procedures for Rel-15 NR.
In alternative 2, the fields of the NR Rel-15 configured UL grant are re-used. Unlike alternative 1, the transmission opportunities with configured UL grant would occur with a certain periodicity. This approach has the advantage of not adding any fields to those defined for NR Rel-15, even though as indicated by RAN1 potential enhancements might be needed to make it more suitable for unlicensed operations by modifying UE behavior associated with those fields.  

Whether to adopt alternative 1 or alternative 2 is currently under discussion in RAN1. Therefore, rapporteur´s view is that the final decision to adopt alternative 1 or alternative 2 should be left to RAN1. However, while waiting for RAN1 agreement, it is beneficial if RAN2 analyses impacts imposed by the two alternatives.
Question 2a: While waiting for RAN1 decision on which alternative should be adopted for the configuration of the configured UL grant, do companies see any RAN2 impacts imposed by the two alternatives? 

	Company
	Response
	Comments

	vivo

	Yes
	At least RAN2 should support the extra signalling for the alternative(s) selected by RAN1.
In RAN1#96 different alternatives for enhancement over NR Rel-15 were discussed however without agreement. Depending on outcome of RAN1 discussion there would be different level RAN2 impact.
· NR Rel-15 based time domain resource allocation approach as baseline
· Alt1: Enhancement based on bitmap approach to flexibly restrict some of the time domain resources 
· Alt2: reinterpreting some of the time configuration parameters to achieve multiple starting candidates
· Alt3: introduce additional time duration parameter to achieve multiple starting candidates

· Bitmap based approach, similar to FeLAA AUL


	Intel
	Yes
	Need to wait for RAN1 decision to confirm the RAN2 impacts. Alt1 and Alt2 are just different ways of resource allocation from RRC perspective.  Hence we do see impact to MAC spec for both alternatives. We support Alt1 as it allows more flexible allocation of resource.

	Huawei
	No direct RAN2 impacts
	Bitmap mechanism as in FeLAA can be reused in NR-U, anyway this is up to RAN1.  

	Nokia
	Yes
	If it is only the signalling details without impact to the procedure, it should be rather discussed in RAN2.

	OPPO
	No
	It should be discussed in RAN1, once they decide, it can be implemented in MAC.

	Fujitsu
	FFS
	For now, we don’t see any enhancements from RAN2 perspective. We can wait for RAN1 progress.

	LG
	Yes
	We think that there will be a MAC impact for both alternatives.

	MediaTek
	FFS
	Wait for RAN1 progress before discussing the impact.

	Xiaomi
	Perhaps
	

	ZTE
	Yes
	If Alt2 is used, the specification complexity is lower compared to Alt1.

If Alt1 is used, since NR-U supports both Type-A and Type-B mapping already supported in NR, the symbol level bitmap will be needed. Compared to Alt2, more bits are needed for indicating the bitmap, which increases the signaling overhead.
Hence, we prefer Alt2.

	Ericsson
	Yes
	For Alternative 1, the bitmap may need to support different resolutions due to NR Rel-15 can provide different periodicities for configured grant, such as 2, 7 or 14 OFDM symbols.

	Qualcomm
	Yes
	RRC signalling obviously needs to support the chosen alternative. For Option 1, it is a new IE. The MAC impact is minimal. For FeLAA, Option 1 only required adding one sentence that the UL grant is configured when the bit is 1. The major impact to MAC, transmission, retransmission, co-existence with other configured and dynamic grants would be same for both Options.

	Spreadtrum
	Yes
	RRC signalling should support the selected alternative in RAN1. We can wait for RAN1 progress before discussing related details.

	InterDigital
	Yes
	



Conclusions Question 2a: 
Nine companies foresee RAN2 impact, from the alternatives discussed in RAN1, on configuration of configured grant. Three companies think this need further studies. Two companies think no impact but RAN1 progress is needed before this discussion. 

Proposal 2 [bookmark: _Toc4627081][bookmark: _Toc4628217][bookmark: _Toc4710718][bookmark: _Toc4710726]Configuration of configured grants will have RAN2 impact but further RAN1 progress is needed. 

Issue 3:  Multiple configured UL grant configurations
For latency reduction purposes, NR eURLLC SI has agreed to support multiple active configured grant in RAN1#95: 

 	Agreements:
· Multiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency 
· FFS details
· Note: it is understood that the above may be related to RAN2-led work on intra-UE multiplexing

Furthermore, in the context of NR-U, e.g. in [1][2][3][4], companies presented their views on the benefits of supporting multiple configured UL grant configurations per BWP in any serving cell. For example, multiple active configured grant configurations can be a means to allow the UE to switch to slot-based transmissions after initiating the COT to minimize DMRS and UCI overhead, e.g. the gNB can activate separate configurations for a UE with different starting/ending symbols and allow a UE to switch between different available configurations depending on the LBT outcome. In contrast to NR, in FeLAA, it is possible to configure only up to one AUL configuration per serving cell.

From the above discussion and agreement, Rel-16 NR will support multiple active configured grant per BWP motivated by the purpose of reducing latency. Hence, the use of multiple active configured grants per BWP will be available for operation of NR in unlicensed spectrum and any modifications necessary for operation in unlicensed spectrum will be discussed. Therefore, it is necessary for RAN2 to study any potential corresponding RAN2 impacts and any necessary modifications from a RAN2 perspective. 

Question 3a: For NR-U, do companies see any RAN2 impact due to the support of multiple active configured grants per BWP as agreed in NR Rel-16 eURLLC SI?
	Company
	Response
	Comments

	vivo
	Yes
	This is related to question 2a, multiple active configured grants per BWP can be used for configured grant operation in NR-U.

	Intel
	Wait for RAN1
	It is unclear to us the benefit of introducing multiple active configured grants per BWP to NR-u, particularly on its usage for URLLC. Hence we think that RAN1 input is needed to first decide on whether multiple active configuration is beneficial for NR-U.

	Huawei 
	Yes
	Multiple configured grants can be configured and activated simultaneously on one BWP in NR-U, and one CG configuration can be associated with one sub-band within this BWP. The benefit could be, at least, to support UE transmissions on wide band (larger than 20MHz) and UE can transmit a complete TB on any sub-band of which LBT is successful. 

	Nokia
	No 
	Depends if RAN1 introduces any further use case than multiple active configured grants for different traffic. If not, then it should be handled in eURLLC/I-IoT WI.

	OPPO
	Yes
	Specific to RAN2 when multiple configured UL grants are activated within a UL BWP, whether UE is allowed toselect UL configured grant based on the outcome of LBT.

	Fujitsu
	Yes
	As in the RAN1 agreement box, it has impact to intra-UE multiplexing when multiple CG opportunities are overlapped with each other.

	LG
	Yes
	Considering LBT impact, introducing multiple active configured grant per BWP would be beneficial to provide more transmission opportunities for the UE at a given time.

	MediaTek
	Yes
	We think that multiple active configured grants are important for NR-U because NR-U will support multiple services. Each configured grant could be tailored for specific service(s). Configured grants reduce the impact of LBT and so they are crucial for NR-U.
We can foresee some RAN2 impact such as: Logical channel restrictions per configured grant, HARQ process ID selection, activation/deactivation of multiple Type 2 grants (MAC CE design). 

	Xiaomi
	Yes
	

	ZTE
	Yes
	If multiple configured grants in the different subbands are configured to UE and activated simultaneously, UE may perform LBT in the different subbands. When one LBT succeeds, UE will perform transmission in the subband of LBT success. The MAC/Phy interaction for such procedure will need to be clarified and captured in the RAN2 specifications. 


	Ericsson
	Yes
	1.	We do not see big changes as compared with URLLC apart from the necessary NR-U specific parameters which may depend on the specific UL grant configuration alternative that will be selected, as discussed in the question above. 
2.	If we do not allow a UE to perform parallel PUSCH transmissions in a BWP which are overlapped in the time domain, with different CG resources, RAN2 need to introduce a clash handling procedure.

	Qualcomm
	Yes
	LBT and selection for multiple grants can be discussed. 

	Charter Communications
	
	Due to LBT limitation, there is a benefit to have multiple active configured grants in a wideband BWP. However, we should wait for RAN1 to possibly quantify such benefits to justify the complexity (of performing LBT per sub-band etc) vs delay/channel access trade-off. There would be RAN2 impacts that need to be debated.

	Spreadtrum
	Yes
	The uncertainty of channel availability needs to be considered in the intra-UE prioritization and multiplexing.

	InterDigital
	Yes
	[bookmark: _Hlk4591027]Selection between multiple configured grants can be discussed, bearing LBT outcome.



Conclusions Question 3a: 
Twelve companies think there is RAN2 impact from multiple active configured grants per BWP. Three says no impact, or wait for RAN1 progress. Benefits suggested may be to support UE transmissions on LBT subbands within a BWP if UE may select subband based on LBT outcome. 

Proposal 3 [bookmark: _Toc4627082][bookmark: _Toc4628218][bookmark: _Toc4710719][bookmark: _Toc4710727]RAN2 foresee impact due to support of multiple active configured grants per BWP. Further RAN1 progress needed. 


Issue 4:  Retransmissions with CG resources upon expiration of the timer
RAN1 has made the following agreement regarding the retransmission timer for CG transmission.

Agreement:
For initial transmission on configured grant resource, HARQ retransmission on configured grant resource upon configured grant timer expiration (assume NACK if no ACK is received) is supported
· Note: Include this agreement in an LS to RAN2 informing them of relevant RAN1 agreements
The agreement is aligned with the procedure followed in feLAA, where ACK feedback is explicit and NACK is implicit. A timer starts when a TB is transmitted, and if no ACK is received before the timer expires the UE assumes NACK and performs non-adaptive retransmission.
In [3][5][6], it is suggested to reuse the existing configuredGrantTimer in NR Rel-15 for triggering of retransmission on configured grant resource.
In [7][8], it is suggested to introduce a new timer for triggering of retransmission on configured grant resource since the role and meaning of configuredGrantTimer are different between the agreed behaviour above and Rel-15 NR, i.e., in Rel-15 NR, the expiration of configuredGrantTimer means ACK for the UE.
Companies are encouraged to provide views on these two options.
Question 4a: Which option is used to define the timer used to trigger retransmission on configured grant resources upon expiration of the timer?
a) Reuse the existing configuredGrantTimer 
b) Define a new timer

	Company
	Preferred option
	Comments

	vivo
	a) or b)
	We have no strong preference, as long as the function of the timer is as agreed.

	Intel
	b
	The existing ConfiguredGrantTimer in Rel-15 is used for preventing CG to use for a HARQ process when SG is started already for the HARQ process or when a new CG is provided.  On the other hand, the sole purpose of the new timer is to prevent the UE from performing the retransmission of the HARQ process on the CG too quickly and this may have different timing value to the current use case of configuredGrantTimer. Hence the configured grant timer should not be used in this case.
 
In Rel-15 NR, it is specified that the UE also starts the configureGrantTimer timer when a MAC PDU is sent on the configured grant and assumes HARQ-ACK when the timer expires. A scheduled grant for retransmission can be sent before the timer expires. This retransmission grant effectively serves as an HARQ-NACK. However, in an unlicensed environment, there is always likely that gNB can’t transmit a HARQ feedback or scheduled grant due to LBT failure. Therefore, to alleviate the LBT impact, it is recommended by RAN1 to assume NACK when the timers expires. See text quoted from 38.889 section on CG below:
 
“It was identified that it is problematic for the UE to assume ACK in absence of reception of feedback, which may include explicit feedback or feedback in the form of uplink grants. It was additionally identified that assuming NACK upon timer expiration can be a candidate solution to avoid LBT impact on reception of feedback “

This is also in line with Rel-15 FeLAA.

From the difference described above, a new timer should be used. 

	Huawei 
	a)
	Handling on this timer is per cell and per HARQ process, there is no ambiguity whether one cell is NR-U cell or NR cell. No need for UE to use/maintain one more timer. 

	Nokia
	-
	Can be decided later after the behaviour is clear for transmissions on configured grant and dynamic grant.

	OPPO
	a/b
	No strong preference as long as the functionality is clear

	Fujitsu
	FFS
	The decision is left to RAN1. In the last RAN1 meeting, RAN1 agreed whether to introduce a new timer or reuse configuredGrantTimer. We also pointed out that a similar discussion seems to be ongoing in the email discussion [105#49].

	LG
	b
	In NR-U, if RAN2 agree assuming a NACK for the associated HARQ process when the timer expires, a new timer should be introduced, which is different form configuredGrantTimer in R15 NR that assumes an ACK when the configuredGrantTimer expires.

	MediaTek
	b
	The existing configured grant timer determines how long the data stays in the HARQ buffer. We think a new timer that allows autonomous retransmissions while the configured grant timer is running is needed.

	Xiaomi
	a
	We slightly prefer reusing ConfiguredGrantTimer, as it might be more reader friendly to have one common timer for one purpose instead of per timer per use case. 

	ZTE
	B
	Since the function of the timer used for NR-U is different compared to the configuredGrantTimer in NR, the cleaner approach will be to define a new timer.

	Ericsson
	a
	It is more straightforward to reuse the existing configuredGrantTimer to limit the changes on the MAC spec. However, some changes must be made in the MAC spec to state that expiration of configuredGrantTimer in an unlicensed cell means NACK, while means ACK in a licensed cell.

	Qualcomm
	b
	configureGrantTimer was introduced for a different purpose, mainly to handle the configured and dynamic grant co-existence within a duration and the UE assumes an ACK upon expiration. The new timer is intended only to control retransmission on configured grants. Therefore, it is cleaner to introduce a new timer instead of hacking an existing one.

	Charter Communications
	FFS
	In NR, upon expiration of configuredGrantTimer a UE assumes ACK. This is  different than NR-U. Therefore, it may be best to repurpose this existing timer where upon its expiration a UE may retransmit the TB in CG.

	Spreadtrum
	a
	We think reusing the existing configuredGrantTimer is a simple way. The only impact is that when the configuredGrantTimer expires, UE will assume NACK in NR-U while UE will assume ACK in NR.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]If a new timer is applied, more complexity of UE’s behaviour will be introduced, e.g. in case of the values of the two timers are different.

	InterDigital
	a
	Same view as Ericsson. It’s easier to re-use the existing NR timer with the clarification of the behaviour upon timer expiry.



Conclusions Question 4a: 
Five companies want to reuse the configuredGrantTimer to trigger retransmission on configured grant resources upon expiration of the timer. Five companies want to define a new timer for triggering retransmission on configured grant resources upon expiration of the timer. 
Five companies have no strong view or would like further studies. 
No easy agreement is identified. 


In Rel-15 NR, the UE starts/restarts the configuredGrantTimer for a HARQ process which is associated with a configured grant upon start of each PUSCH transmission. It is natural to reuse the same rule for NR-U. However, the UE may experience LBT failures so that the corresponding PUSCH transmission of a configured grant can not be transmitted. Therefore, there is a question of whether the timer shall be started or not started in this case.  Companies are welcome to provide their views on this question.
Question 4b: How does the UE start or restart the retransmission timer for a PUSCH transmission of a HARQ process associated with a configured grant depending on LBT outcome?
a) Start/restart the timer regardless if the corresponding PUSCH transmission is blocked by LBT failures
b) Start/restart the timer only when the corresponding PUSCH transmission starts after a successful LBT operation.
c) Start/restart the timer regardless if the corresponding PUSCH transmission is blocked by LBT failures, and restart the timer at each PUSCH transmission opportunity (i.e., CG) if LBT has not been succeeded while the timer is running.
d) Wait until the timer behavior is defined.

	Company
	Preferred option
	Comments

	vivo
	b)
	For AUL, the network can only know the UE’s uplink transmission when the PUSCH is transmitted after a successful LBT operation, and trigger the retransmission accordingly. 

	Intel
	a) or b)
	If an LBT indication is to be introduced, the timer should only be started when the corresponding PUSCH transmission starts after a successful LBT operation. Alternatively, if no LBT indication is introduced for this case, the timer should always be started regardless if the corresponding PUSCH transmission is blocked by LBT failures. The L1 can indicate a HARQ_FEEDBACK of NACK to stop the timer so that the MAC can perform retransmission again on the next CG opportunity.  Both are just modelling in our view.


	Huawei
	b)
	When the configured grant timer is running, retransmission or initial transmission with configured grant is prohibited. While the COT for transmission for configured grant is grabbed by UE itself, in order to retransmit the data using configured grant timely, this timer should not be started when the transmission for configured grant is not transmitted due to LBT failure.

	Nokia
	b)
	Some overlap with the email discussion [105#49]. 

	OPPO
	b
	Same view as Huawei

	Fujitsu
	b)
	There is the question – Question 4a in the email discussion [105#49].

	LG
	c)
	While configuredGrantTimer is not running, the MAC shall obtain a new MAC PDU if available, which flushes already stored MAC PDU. Therefore, MAC needs to start  configuredGrantTimer regardless of LBT results. However, it needs to be restarted at every configured grant until LBT successes in order to ensure sufficient retransmission opportunity after actual transmission.

	MediaTek
	d
	The retransmission timer behaviour if currently not defined. Until the purpose of the timer is defined, it is not possible to progress discussion on what happens in the case of LBT failures.

	Xiaomi
	b
	Better strike out this discussion as the same discussion is covered in 105#49.

	ZTE
	b
	We agree with comments above that there seems to be overlap in the scope of discussion between #49 and this email thread. 

When the corresponding PUSCH transmission is blocked by LBT, it is not necessary to wait for the timer expiration, and UE should perform the next transmission on configured grant resource as soon as possible.

	Ericsson
	b
	The purpose of configuredGrantTimer is to avoid transmission or retransmission for the associated HARQ process while the timer is running. Therefore, it is reasonable to start/restart the timer when the LBT operation succeeds. The failed LBT occurrence shall be taken care of by the RLM procedure.

	Qualcomm
	b
	If the timer is started without actual transmission, any new transmission will unnecessarily be blocked on the same HARQ process, including the important case when LBT passes during this time.

	Charter Communications
	b
	The retransmission time should be started after a successful LBT and PUSCH transmission. 

	Spreadtrum
	b
	If the timer is started regardless of the output of LBT, the following transmission opportunities before the expiration of the configuredGrantTimer may be blocked.

	InterDigital
	b
	This timer should not be started if an LBT fail for a transmission attempt on a configured grant. The UE can then transmit on the next configured grant occasion for which the channel is available. The NW can configure this timer in terms of a number of periods using RRC



Conclusions Question 4b: 
Twelve companies support that the UE shall start/restart the retransmission timer for configured grants only when PUSCH transmission starts after a successful LBT. 
One company think it depends on if there is an LBT fail/success indication from PHY (if so, as the twelve other companies, otherwise start/restart retransmission timer regardless of LBT outcome).
One company want to start/restart retransmission timer regardless of LBT outcome, and also restart it at each PUSCH transmission opportunity. 
One company want to wait until the purpose and behaviour of the configured grant retransmission timer is defined.

Proposal 4 [bookmark: _Toc4627083][bookmark: _Toc4628219][bookmark: _Toc4710720][bookmark: _Toc4710728]The UE shall start/restart the retransmission timer for configured grants only when PUSCH transmission starts after a successful LBT. 


Issue 5:  Conflicts between configured grants and scheduled grants
Issue 5a: Retransmissions of configured resources via scheduled and configured grants
For initial transmissions via configured grant resource, retransmissions are supported both via same configured grant resource and via resource scheduled by UL grant. Whenever a retransmission with resources scheduled by UL grant occurs, there is a question of whether the subsequent retransmissions can be performed via the same configured grant resources as used for the initial transmission. In LTE FeLAA, the same issue had been discussed and the conclusion was that a dynamically scheduled transmission or dynamically scheduled retransmission is not allowed to be switched to AUL for the same TB. Companies are asked to provide their view on whether the same feLAA principles can be kept for NR-U. 

Question 5a: Similar as in LTE feLAA, is it ok to assume for NR-U that retransmissions of one TB are not allowed to be performed via configured UL grant resources if initial transmission or retransmission of such TB was previously dynamically scheduled by the network?
a) Yes
b) No, the UE may perform retransmissions of one TB on configured UL grant resources irrespective of whether a transmission or retransmission of such TB has been previously dynamically scheduled 
	Company
	Preferred option
	Comments

	vivo
	a)
	To simplify the UE implementation, we would prefer to adopt the LTE feLAA solution.

	Intel
	a)
	It is simpler for the HARQ process that was initially transmitted via scheduled uplink grant to continue follow scheduled uplink grant for retransmission. Configured grant should not be used for this HARQ process which already uses scheduled grant for new transmission. Otherwise there will be a need to specify the condition when the configure grant can be used for retransmission of the HARQ process. Also with asynchronous HARQ, there is no explicit ACK for the (re)transmission using the schedule uplink grant

	Huawei
	a)
	Retransmission via configured grant resource not to be supported for a HARQ process that was initially transmitted or retransmitted via dynamic grant resource for the same TB.

	Nokia
	a)
	

	OPPO
	a
	

	Fujitsu
	FFS
	Things may be much more complicated than that for FeLAA if we take multiple configured grants into account.

	LG
	a)
	We don’t see any need of additional specification effort because it is already the current behaviour.

	MediaTek
	a
	Simpler not to support switching back to configured grant for retransmission as in baseline, i.e. feLAA,

	Xiaomi
	a
	

	ZTE
	a
	Since UE does not know when the retransmission is performed using configured grant resource, we do not support retransmission via configured UL grant resource for initial transmission or retransmission via dynamically scheduled grant with the same HARQ process.

In addition, if initial transmission is performed with dynamically scheduled grant, since the TBS of configured grant may not be consistent with scheduled grant, the transmission with configured grant will not be performed.

	Ericsson
	a
	NR-U can reuse the same rules as in LTE LAA. In addition, it may cause a coexistence issue between CG and SG if allowing retransmission of one TB on configured UL grant if the same TB has been transmitted via a scheduled grant.

	Qualcomm
	a
	The gNB is aware of the initial transmission for dynamic grants so better to leave the retransmissions of those to gNB responsibility, as in FeLAA.

	Charter Communications
	a
	There could be benefits for retransmission of a TB (originally transmitted by a dynamic grant) on a configured grant. But to be mindful of spec development impact, it is better to avoid it.  

	Spreadtrum
	a
	

	InterDigital
	a
	



Conclusions Question 5a: 
Fourteen companies agree to not allowing retransmissions of a TB using configured grant resources when initial transmission or a retransmission of the TB was previously done using dynamically scheduled resources. One company think further studies on this is needed.

Proposal 5 [bookmark: _Toc4628220][bookmark: _Toc4710721][bookmark: _Toc4710729][bookmark: _Toc4627084]Retransmissions of a TB using configured grant resources, when initial transmission or a retransmission of the TB was previously done using dynamically scheduled resources, is not allowed. 


Issue 5b: Racing issue between configured and scheduled grants
As stated in the TR,
Removing dependencies of HARQ process information to the timing. This can be achieved by introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID
Hence, there is no association between HARQ ID and the timing for configured grant in NR-U. This implies that the gNB may provide a dynamic UL grant to schedule a certain HARQ process, while the UE has already started preparing a configured transmission for the same HARQ process. Or, similarly at the time of reception of dynamic UL grant, the UE has already performed a configured transmission for the same HARQ process. In [8][9][10][11], it is highlighted that this issue may lead to spurious retransmissions. Additionally, it can also happen that TBS adopted for a TB transmitted via a configured UL grant is different than the TBS indicated by the dynamically scheduled UL grant for the same TB.

Without going into the details of possible solutions, companies are encouraged to give views on above scenarios and whether RAN2 needs to address this racing issue between configured and scheduled grant.

Question 5b: Do companies agree that RAN2 should address the racing issue between configured grant and scheduled grant? Companies are encouraged to provide their reasons for their choice.
a) Yes
b) No
	Company
	Preferred option
	Comments

	vivo
	
	We are not sure about this issue. If the network vendor considers this is a critical issue, probably this issue can be discussed further in RAN1.

	Intel
	Yes
	Here are some possible conflict scenarios that needs to  be looked at:

1. A configured grant resource used for new transmission of a HARQ process is not transmitted due to LBT failure or not received by the gNB due to collision over shared resources and the gNB subsequently uses the same HARQ process for new transmission via scheduled grant resource. 
2. A scheduled grant resource is allocated by the gNB for the HARQ process that was initially transmitted via configured grant resource just before the UE performs the retransmission of the HARQ process over the configured grant resource. 
3. A scheduled grant resource is allocated by the gNB for the HARQ process that was initially transmitted via configured grant resource just after the UE performs the retransmission of the HARQ process over the the configured grant resource. 
4. A scheduled grant resource and the configured grant is on the same subframe.


	Huawei
	Yes 
	This issue shall be addressed.

	Nokia
	No
	Simplest would be not to share the HARQ processes for dynamic scheduling and configured grant. If any intra-UE prioritization to be specified, the mechanism from I-IoT WI can be adopted. Should avoid repeating the discussions in NR-U.

	
	
	

	OPPO
	Yes/but
	Not sure whether it’s an issue, for example, if HARQ process space can be separate as Nokia mentioned

	Fujitsu
	FFS
	In R15, the UE follows DG instead of CG in the racing condition, which would be the baseline. But for the case of the intra-UE multiplexing, the racing condition may be changed, and if this is the case, it can be considered in NR-U.

	LG
	Yes
	In order to avoid collisions between uplink grants, the association between the HARQ process ID and CG resource will be an alternative even if the UE itself selects the HARQ process ID from an RRC configured set of HARQ process IDs on the PUSCH duration.

Given that the reason of removing association between the HARQ process ID and TTI is to get the retransmission opportunity earlier, one alternative would be to make the network be able to predict the HARQ process ID that is to be used by the UE. The network can provide a sequence of HARQ process ID to the UE so that the UE selects the HARQ process ID according to the order of the provided sequence. For instance, the network can provide HARQ process ID sequence as [0, 1, 2, 3], then the UE will select unused HARQ process ID in order of [0, 1, 2, 3] repeatedly. As the UE selects a HARQ process ID when the UE uses the CG resource, it can be considered that there is an association between the HARQ process ID and the CG resource.

	MediaTek
	Maybe
	RAN2 should wait for RAN1 progress before discussion any potential problems with the new mechanisms.

	Xiaomi
	No
	We share Nokia’s view.

	ZTE
	No
	The details need to be analysed further, but we think that if we reuse the existing NR principles about dynamic and configured grants, there is no necessity to define any further mechanisms on top to handle this race condition. 

	Ericsson
	Yes
	The similar issues have been discussed in LTE LAA. It is not sufficient to leave to UE implementation to address the racing issue.

	Qualcomm
	No
	This was extensively discussed for FeLAA. If the dynamic grant is received before CG transmission, the conflict can be resolved if the UE has not prepared a CG PDU. Thus the timing depends on UE implementation and processing capability which is not specified. If the dynamic grant comes after the CG transmission time, there is no harm in using this grant. In addition, agree with Nokia that the HARQ ID partitioning eliminates the problem completely.

	Charter Communications
	Yes
	Yes, but we prefer with simple solutions as mentioned above to manage this issue, such partitioning HARQ IDs for configured and dynamic grants.

	Spreadtrum
	No
	We share Nokia’s view.

	InterDigital
	No
	[bookmark: _Hlk4591944]Same view as Nokia and Qualcomm
- If the dynamic grant is received before configured grant transmission and the UE has not prepared a configured grant PDU, the conflict can be resolved by handling between dynamic grant and configured grant as in IIoT if they overlap.
- If the dynamic grant is received after preparing a TB for transmission on the configured grant occasion, there is no harm in transmitting the same TB on the dynamic grant.
- In addition, it’s up to NW to use different HARQ processes if necessary.



Conclusions Question 5b: 
Six companies want to address the racing issue between configured and scheduled grant. Six companies are against, and three wants further studies or RAN1 progress or a HARQ ID partitioning between configured and scheduled grants. 
No easy agreement is identified.


Issue 6: Confirmation of configured UL grant activation/deactivation
In feLAA, it is supported the configuration of multiple AUL grants in different serving cell, which can be active at the same time. In particular, it is possible to configure up to one AUL grant in each unlicensed serving cell. Since the gNB may provide at the same time AUL activation/deactivation commands for multiple AUL grants, it was agreed in LTE to introduce an AUL confirmation MAC CE represented by a bitmap where each bit is associated to a serving cell. In this way the UE can explicitly indicate the serving cells for which the AUL activation/deactivation commands have been correctly received, thereby avoiding possible ambiguity in the AUL activation/deactivation status due to incorrect decoding of activation/deactivation commands at physical layer.
In the context of NR-U the question is whether RAN2 can assume that the multi-bit AUL confirmation MAC CE can be used as baseline for the confirmation of the configured UL grant activation/deactivation, or if the zero-bit configured grant confirmation MAC CE can be used as baseline.
Question 6: Can RAN2 assume that the multi-bit AUL confirmation specified in the context of feLAA can be used as baseline for the confirmation of the configured UL grant activation/deactivation?
a) Yes
b) No, the zero-bit configured grant confirmation MAC CE is adopted as baseline
c) No, the multi-bit configured grant confirmation MAC CE indicating a specific CG configuration is adopted as baseline.

	Company
	Preferred option
	Comments

	vivo
	a)
	Option a) can reduce the number of LBT for the transmission of multiple configured grant confirmation MAC CE(s).

	Intel
	b)
	Follow NR as baseline

	Huawei
	b)
	The zero-bit configured grant confirmation MAC CE is adopted as baseline 

	Nokia
	b)
	Already possible to have configured grant on different serving cells in NR Rel-15, so the Rel-15 baseline is enough, i.e. activation/deactivation is done per serving cell one by one without multi-bit confirmation.

	OPPO
	B
	

	
	
	

	Fujitsu
	b)
	If there is no problem with multi-bit AUL confirmation.

	LG
	c)
	The multi-bit AUL confirmation indicating Cell index in feLAA would cause unnecessary complexity with ambiguity problem because there can be ambiguity when CG is released/configured or Cell is released/configured. Moreover, if multiple active CG for a BWP is supported in NR-U, unlike feLAA which indicates Cell index, the CG activation/deactivation confirmation should explicitly indicate a specific CG configuration within a BWP.  

	MediaTek
	a
	We have slight preference for option a (re-use feLAA mechanism), but do not have a strong opinion at this point.

	Xiaomi
	a/b
	If multiple configured grant is supported in one cell, it might be better network can activate/deactivate them altogether due to LBT.

	ZTE
	B
	The zero-bit configured grant confirmation MAC CE in NR is the baseline.

	Ericsson
	a
	The method from feLAA may save some confirmation transmissions and may give higher probability of the confirmation reaching gNB (if some cells experience LBT failure, another may be successful and carry the confirmation for all cells, also if data is duplicated all may be transmitted in a first slot and there may be no need to send again on any of the cells). 

	Qualcomm
	a
	Multi-bit feedback was introduced in FeLAA to reduce LBT impact. Same reasoning applies here. We can discuss c) if multiple active CG is introduced.

	Charter Communications
	a
	Prefer to reuse feLAA mechanism.

	Spreadtrum
	c
	Multi-bit confirmation is used to indicate multiple active CGs if configured.

	InterDigtial
	b
	As in NR Rel-15



Conclusions Question 6: 
Five companies support using feLAA style multi-bit configured UL grant activation/deactivation confirmation as a baseline. Seven companies support using the zero-bit configured grant confirmation MAC CE as a baseline. One company think it depends on the support of multiple active configured grants per BWP. Two companies want a multi-bit configured grant confirmation MAC CE that indicates specific configured grants when there are multiple configured grants per BWP. 
No easy agreement is identified.

Issue 7: Channel access priority class for configured grants
The channel access priority class to be used for configured grants has been discussed in [4][12][13][14][15].
From the discussions in these papers, a common view is to reuse the same existing CAPC rules as in LTE LAA for configured grants in unlicensed spectrum. Companies are encouraged to give views on the detailed mechanism as discussed below.
As specified in the 3GPP TS 36.300, a correspondence between CAPC and service QoS class identifier (QCI) in the Table 5.7.1-1 is provided, which is a baseline for the UE to select CAPC for uplink transmissions. It is suggested in [12][15] to introduce a similar table in TS 38.300 to map standardized 5QI values specified in Table 5.7.4-1 of TS 23.501 to the Channel Access Priority Classes used for channel access in unlicensed spectrum.

Question 7a: For configured grants in unlicensed spectrum, do companies agree that the Channel Access Priority Class which the UE shall apply for a logical channel is specified in a table (i.e., similar as Table 5.7.1-1 in the 3GPP TS 36.300, but with a correspondence between 5QIs and CAPC values)? Companies are encouraged to provide their reasons for their choice.
a) Yes
b) No
	Company
	Preferred option
	Comments

	vivo
	Yes
	

	Intel
	Yes
	

	Huawei
	Yes
	Mapping between Standardized 5QI and channel access priority classes is used for NR-U.

	Nokia
	Yes
	We haven’t identified any needs to deviate from LTE principles thus option a) seems valid

	OPPO
	Yes
	

	Fujitsu
	Yes
	With 5QI instead of QCI as pointed out in the question. However, is this discussion intended for configured grants? The mapping Table 5.7.1-1 in 3GPP TS36.300 is generic regardless of CG and DG. We just want to clarify if there is no intention to put restriction that the table is only for CG.

	LG
	Yes
	

	MediaTek
	Yes, but
	Same principle as feLAA should be used, extended for 5QI values.
But to clarify, mapping from the 5QI to CAPC is performed by the network. The RRC configures the CAPC for each logical channel based on the mapping. The UE selects the highest CAPC of the logical channel(s) with MAC SDU multiplexed into the MAC PDU.

	Xiaomi
	Yes
	

	ZTE
	Yes
	The mapping table used to derive the Channel Access Priority Class in LAA UL can be used as baseline for NR-U.
For the 5QI values that have no corresponding EPC based QCI value, new mapping needs to be determined based on service type.

	Ericsson
	Yes
	NR-U shall reuse the same rules as in LTE AUL. However, RAN2 need to study how to update the table considering 5QIs defined in NR Rel-15.

	Qualcomm
	Yes
	CG transmissions should follow the same access rules as dynamic grants according to the mapping between 5QI and CAPC and thus a separate table is not needed. The selection of the access priority can follow the same principle as eLAA (gNB configures LCH to CAPC mapping and UE applies the selection and multiplexing based on type 1 or type 2)

	Charter Communications
	Yes
	Yes, reuse feLAA principle and need to discuss any new 5QI to CAPC mapping.

	Spreadtrum
	Yes
	

	InterDigital
	Yes
	



Conclusions Question 7a: 
All companies think that CAPC to 5QI mapping, similar to CAPC to QCI mapping in LTE, can be specified in a table for configured grants. A few companies note that this table shall be the same for dynamic grants. A few companies note that we can reuse the feLAA where it is the network that is in control by configuring CAPC per LCH and applying multiplexing rules. [Rapporteurs comment: this is included in Question 7c below] 

Proposal 6 [bookmark: _Toc4627085][bookmark: _Toc4628221][bookmark: _Toc4710722][bookmark: _Toc4710730]A table for mapping between 5QI and CAPC, similar to Table 5.7.1-1 in 3GPP TS 36.300, shall be specified. 


For configured grants it is not known to a gNB in advance which traffic the UE will send at a later point in time. Therefore, it is not feasible that the gNB indicates which CAPC the UE shall apply when it performs its uplink transmission using the configured grant . The same rule as for AUL in LAA can be applied here. Similarly, as in LAA, MAC CEs except padding BSR use the highest priority Channel Access Priority Class.

Question 7b: For configured grants in unlicensed spectrum, do companies agree that MAC CEs except padding BSR use the highest priority Channel Access Priority Class? Companies are encouraged to provide their reasons for their choice.
a) Yes
b) No
	Company
	Preferred option
	Comments

	vivo
	Yes
	

	Intel
	Yes
	Same as FeLAA

	Huawei
	Yes
	Similar to logical channel for SRB, the MAC CEs except padding BSR use the highest Channel Access Priority Class, i.e. lowest number of channel access priority class. 

	Nokia
	Yes
	We haven’t identified any needs to deviate from LTE principles thus option a) seems valid

	OPPO
	Yes
	

	Fujitsu
	Yes
	MAC CEs are control information in MAC layer, so high priority should be given.

	LG
	Yes
	

	MediaTek
	Yes
	Re-use feLAA mechanism.

	Xiaomi
	Yes
	

	ZTE
	Yes
	LAA is the baseline, and MAC CEs except padding BSR MAC CE has the highest channel access priority class.

	Ericsson
	Yes
	NR-U shall reuse the same rules as in LTE AUL.

	Qualcomm
	Yes
	MAC CEs are time sensitive and should use the highest priority as in FeLAA.

	Charter Communications
	Yes
	Prefer to reuse feLAA mechanism.

	Spreadtrum
	Yes
	Same as FeLAA

	InterDigital
	Yes
	



Conclusions Question 7b: 
All companies agree that all MAC CEs, except padding BSR MAC CE, shall use the highest priority CAPC, that is the lowest CAPC number. 

Proposal 7 [bookmark: _Toc4627086][bookmark: _Toc4628222][bookmark: _Toc4710723][bookmark: _Toc4710731]All MAC CEs, except padding BSR MAC CE, uses the highest priority CAPC, that is the lowest number CAPC. 


The UE may multiplex different traffic in one transmission and therefore transmit logical channels having different CAPCs associated with them. For this case it is captured in LTE stage-2 specification (i.e., 3GPP TS 36.300) that the UE selects the lowest priority CAPC (i.e., with a higher number in the Table 5.7.1-1 in the 3GPP TS 36.300) among the CAPCs associated with the multiplexed traffic.
Question 7c: For configured grants in unlicensed spectrum, do companies agree that when multiplexing multiple logical channels in a MAC PDU, the UE uses the lowest Channel Access Priority Class (i.e., with a higher number in the Table) among the classes associated with the multiplexed logical channels? Companies are encouraged to provide their reasons for their choice.
a) Yes
b) No
	Company
	Preferred option
	Comments

	vivo
	Yes
	

	Intel
	Yes
	Same as FeLAA

	Huawei
	Yes
	FeLAA approach could be re-used that UE selects the lowest channel access priority class of the logical channel(s) (DRB or SRB) with MAC SDU multiplexed into the MAC PDU. 

	Nokia
	Yes
	We haven’t identified any needs to deviate from LTE principles thus option a) seems valid

	OPPO
	Yes
	

	Fujitsu
	Yes
	Same as FeLAA.

	LG
	Yes
	

	MediaTek
	Yes
	Re-use feLAA mechanism.

	Xiaomi
	Yes
	

	ZTE
	Yes
	Reuse FeLAA baseline

	Ericsson
	Yes
	NR-U shall reuse the same rules as in LTE AUL. 

	Qualcomm
	Yes
	This is necessary for fair co-existence and to prevent sending low priority traffic using high priority access.

	Charter Communications
	Yes
	Prefer to reuse feLAA mechanism. This is vital for a fair coexistence and managing priorities across nodes.

	Spreadtrum
	Yes
	

	InterDigital
	Yes
	



Conclusions Question 7c: 
All companies agree that when multiplexing multiple logical channels in a MAC PDU, the UE uses the lowest priority CAPC, that is the highest number CAPC, among the CAPCs associated with these LCHs. Seven companies note we can reuse the feLAA mechanism. [Rapporteurs comment: see also companies comments on Question 7a above.]

Proposal 8 [bookmark: _Ref4626390][bookmark: _Toc4627087][bookmark: _Toc4628223][bookmark: _Toc4710724][bookmark: _Toc4710732]The feLAA principle for selection of CAPC for configured and scheduled grant transmissions are adopted as a baseline. 


3. Conclusion and Proposals
Based on the feedback provided by companies, the following are proposed 
Proposal 1	Further studies are needed, and possibly RAN1 progress, on modifications to configured grants.
Proposal 2	Configuration of configured grants will have RAN2 impact but further RAN1 progress is needed.
Proposal 3	RAN2 foresee impact due to support of multiple active configured grants per BWP. Further RAN1 progress needed.
Proposal 4	The UE shall start/restart the retransmission timer for configured grants only when PUSCH transmission starts after a successful LBT.
Proposal 5	Retransmissions of a TB using configured grant resources, when initial transmission or a retransmission of the TB was previously done using dynamically scheduled resources, is not allowed.
Proposal 6	A table for mapping between 5QI and CAPC, similar to Table 5.7.1-1 in 3GPP TS 36.300, shall be specified.
Proposal 7	All MAC CEs, except padding BSR MAC CE, uses the highest priority CAPC, that is the lowest number CAPC.
Proposal 8	The feLAA principle for selection of CAPC for configured and scheduled grant transmissions are adopted as a baseline.
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SI agreements in TR
Below contents have been captured in the 3GPP TR 38.889 regarding configured grants.
NR already defined Type-1 and Type-2 configured grant mechanism. For NR-U, there is no necessity to exclude Type-1 or Type-2 configured grant mechanism for operation of NR in unlicensed spectrum.
The following modifications to the configured grant procedures are beneficial. 
-	Removing dependencies of HARQ process information to the timing. This can be achieved by introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID
-	Additional information fields can be considered to be included in the UCI, e.g. UE-ID, COT sharing information, PUSCH duration, etc.
-	It was identified that the resources utilized by the UCI, and multiplexing of UCI and data information of PUSCH require consideration of DMRS placement and starting and ending symbols of the configured grant based transmissions. Details on multiplexing UCI and data information of configured grant PUSCH can be determined when specifications are developed.
-	Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission
-	Increased flexibility on time domain resource allocation for the configured grant transmissions
-	As for potential solutions to providing flexibility on time domain resource allocation, bitmap based approach and NR Rel-15 based time domain resource allocation approach, which includes {periodicity, offset in the frame, start symbol and length of PUSCH and K-repetition signaling}, are identified as potential candidates. Additional aspects such as finer granularity of resource allocation, and multiple resources within a period may be considered for enhancing flexibility on time domain resource allocation.
-	Supporting retransmissions without explicit UL grant
Allowing consecutive configured grant resources in time without any gaps in between the resources and non-consecutive configured grant resources (not necessarily periodic) with gaps in between the resources is beneficial and should be considered for NR in unlicensed spectrum
UE selects the HARQ process ID from an RRC configured set of HARQ IDs for NR-unlicensed configured grant transmission.
It is identified to be beneficial to support DFI to include pending HARQ ACK feedback for prior configured grant transmissions from the same UE. 
It was identified that it is problematic for the UE to assume ACK in absence of reception of feedback, which may include explicit feedback or feedback in the form of uplink grants. It was additionally identified that assuming NACK upon timer expiration can be a candidate solution to avoid LBT impact on reception of feedback. It was also identified that possible conflicts, with respect to NDI and RNTI for the same HARQ process, between configured grant transmission and scheduled grant transmission may have to be addressed. Details can be determined when specifications are developed.
For the retransmission of a HARQ process that was initially transmitted via configured grant resource, both retransmission via same configured grant resource and retransmission via resource scheduled by UL grant are supported.
UE may autonomously initiate retransmission for a HARQ process that was initially transmitted via configured grant mechanism for NR-unlicensed when it receives NACK feedback via DFI for the corresponding HARQ process.
It is identified to be beneficial to consider UE multiplexing and collision avoidance mechanisms between configured grant transmissions and between configured grant and scheduled grant transmissions. 
NR-unlicensed configured grant transmission is not allowed during the time when it overlaps with occasions configured for potential NR-U DRS of the serving cell irrespective of the configured time domain resource for configured grant transmission.  
It was identified that CBG based retransmissions for configured grant based transmissions is beneficial. Details on which CBG related control information is transmitted as part of DFI and UCI, and how such control information is conveyed through DFI and UCI can be determined when specifications are developed.
It was identified that collision avoidance between configured grant and scheduled grant based transmission can be achieved by management of starting point of the transmission for configured grant and scheduled grant based transmission. Further details on the management of the starting point of the transmission can be determined when specifications are developed.
It was identified that sharing resources with gNB within COT(s) that is acquired by UE(s) as part of configured grant based transmissions should be supported. It was also identified that allowing configured grant based transmissions within a gNB acquired COT should be supported. Details of identification of situations when COT(s) sharing is possible and the details of potential resource sharing mechanisms and rules can be determined when specifications are developed.
[bookmark: _Toc2578101]1.2 Latest RAN1 agreements
Below agreements were made in RAN1#AH 1901.
Agreement:
For configured grant resource configuration in time domain, the following alternatives are to be studied with more detailed proposal and analysis, strive to down-select in RAN1#96:
· Alt. 1: Bitmap based approach as baseline with potential enhancement
· Companies are encouraged to provide detailed design in next meeting
· Alt. 2: NR Rel-15 based time domain resource allocation approach as baseline with potential enhancement
· Companies are encouraged to provide detailed design in next meeting

Agreement:
· Support multiple UE starting time offsets with sub-symbol granularity with FeLAA AUL approach as the baseline
· FFS: Enhancements specific to NRU
· Companies are encouraged to provide views and analysis on the following issues:
· Whether to support allowing the UE to start transmission later than the starting symbol as indicated in configured grant based on LBT outcome
· If yes, multiple starting positions within a slot for a configured grant configuration;
· Alt. 1: subset of symbols
· Alt. 2: any symbol
· FFS: gNB knowledge of starting symbol, whether UE indicates to gNB
· FFS signaling details
· FFS: whether similar design for scheduled grant and configured grant
· Whether the ending symbol can be punctured
· Whether the position of the ending symbol can be shifted depending on the starting position due to LBT procedures

Conclusion:
The following aspects should be discussed further as part of the channel access discussions 
· Contention window adjustment
· Details of COT sharing related to NRU configured grant including details and limitations on UE-initiated COT sharing with gNB and configured grant UL transmissions within gNB acquired COT 
Agreement:
CG-UCI should at least include the following information:
· HARQ ID
· NDI
· RV
· COT sharing information, FFS details
· FFS: other information including UE ID
[bookmark: _Toc2578102]Below agreements were made in RAN1#96,
Agreement:
For PUSCH transmitted using CG, CBG-based retransmission is supported at least by using dedicated scheduled resource allocated by an UL grant.
· FFS: CBG-based retransmission using a configured grant
· Note: Include this agreement in an LS to RAN2 informing them of relevant RAN1 agreements

Agreement:
For initial transmission on configured grant resource, HARQ retransmission on configured grant resource upon configured grant timer expiration (assume NACK if no ACK is received) is supported
· Note: Include this agreement in an LS to RAN2 informing them of relevant RAN1 agreements

Agreement:
When a UE initiates a channel occupancy with a transmission using a configured grant, it can signal at least the following
· The duration that the gNB is allowed to transmit in the channel occupancy initiated by the UE
· FFS: 
· How the duration is signalled
· Whether the UE should signal continued use of the COT for its own transmissions
· LBT priority class

