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Introduction
In this contribution, we provide our view on remaining aspects related to configured UL for NR-U.
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Hlk521059043]2.1	Time domain resource configuration
Agreement from RAN1#94 [1]: 
Agreement:
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
it is beneficial to follow the same procedure as in feLAA to indicate the slots allowed for configured UL, i.e. an RRC configured Bitmap of X bits is used to indicate the allowed time resource on slot level.  

[bookmark: _Toc528949452]RRC configured Bitmap of X bits is used to indicate the allowed time resource on slot level.  
Additionally, the following fields are configured via RRC for Type 1, and via DCI for Type 2: 

· [bookmark: _Hlk521068083]timeDomainAllocation: Allocation of configured uplink grant in time domain which contains startSymbolAndLength 
· timeDomainOffset: Offset of a resource with respect to SFN=0 in time domain

In principle, timeDomainAllocation is applied to every configured UL slots, which means for unlicensed spectrum, the S and L should be set in a way that no gaps are introduced between consecutive UL slots within an UL burst. However, this means that it will not be possible to indicate a starting point different than symbol 0 or an ending point different than symbol 14. An alternative solution would be to reinterpret the timeDomainAllocation field in a different way. 

[bookmark: _Toc528949453]For NR-U configured UL, timeDomainAllocation is interpreted as following
a. [bookmark: _Toc528949454]S: start symbol of the first slot in a configured UL burst 
b. [bookmark: _Toc528949455]L: length of the last slot in a configured UL burst. 
To also benefit from both configured UL and high channel access granularity, it should be possible to configure time resources on a mini-slot level. This will allow the UE to access the channel at a much finer granularity. For example, a mini-slot pattern can be configured via RRC. The pattern extends a slot duration and can be applied to any slot in which configured UL is enabled. The UE may use the pattern as a mean to enhance the chances to access the channel. After successfully accessing the channel, it can dynamically switch to slot-based transmissions during the remaining slots within a configured UL burst. 

[bookmark: _Toc528949456]NR-U configured UL should support indication of mini-slot pattern applied within a configured UL enabled slot.
As an enhancement to configured UL grant, the gNB can provide multiple bitmaps within the RRC configured UL configuration. However, it is sufficient to just allow one single bitmap activated at a time via an indication in the DCI. Given that, the adjustment of the time resources does not require an RRC re-configuration and can be done on a faster scale and with less transmission and LBT. That would allow the network to properly adjust the time resources depending on the load and interference patterns. However, this should only be applicable to Type 2 configured UL.   

[bookmark: _Ref505706876][bookmark: _Toc505708854][bookmark: _Toc505708949][bookmark: _Toc528949457]For Type 2 configured UL, multiple configured UL bitmaps can be provided within an RRC configured UL configuration
[bookmark: _Toc506285308][bookmark: _Toc528949458]For Type 2 configured UL, a single configured UL bitmap can be activated per cell.  
2.2		Link adaptation
MCS updates are done using (re)activation grants in type 2 and using RRC re-configuration in type 1. One of the main motivation of using MAC CE confirmation after (re)activation grants is to avoid mismatch in frequent resources and MCS between the gNB and UE if the activation grant is lost. There is a risk of mis-alignment in MCS between gNB and UE if the AUL-DFI is lost. To overcome that, the UE should also confirm reception of the MCS update after every AUL-DFI which is not efficient given the frequent AUL-DFI transmission.  

[bookmark: _Toc528949459]No further changes to link adaptation are needed beyond what is already supported in NR.
2.3	Changes to HARQ design for configured UL
Agreement from RAN1#93 and #94 [1][2]: 
Agreement:
· The following modifications to the configured grant procedures are beneficial
· Removing dependencies of HARQ process information to the timing
· Introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID
· Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission
· Increased flexibility on time domain resource allocation for the configured grant transmissions
· Supporting retransmissions without explicit UL grant
Agreement:
· Retransmission via same configured grant resource is supported for a HARQ process that was initially transmitted via configured grant resource. 
· Retransmission via resource scheduled by UL grant is supported for a HARQ process that was initially transmitted via configured grant resource.
Agreement:
UE may autonomously initiate retransmission for a HARQ process that was initially transmitted via configured grant mechanism for NR-unlicensed when one of the following conditions is met:
· Reception of NACK feedback via DFI for the corresponding HARQ process
· FFS: No reception of feedback from gNB upon the timer expiration.
· To introduce a new timer or reuse configuredGrantTimer.

NR, similar to eLAA Rel-14, does not support non-adaptive HARQ operation. ACK feedback is implicit and NACK is explicit. A timer starts when a TB is transmitted, and if no explicit NACK (dynamic grant) is received before the timer expires the UE assumes ACK. This approach does not work well on the unlicensed carrier since the absence of feedback might be due to failed LBT. The UE may misinterpret a delayed retransmission grant as an ACK. Since the channel availability is not guaranteed on the unlicensed channel, the UE might run into this situation often. 
For configured UL on NR-U, it is more suitable to follow the feLAA procedure, 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 perform non-adaptive retransmission. 
[bookmark: _Toc521072178][bookmark: _Toc528949460]For configured UL on NR-U, 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. 
2.4	CBG based transmission
CBG based transmission enables individual ACK/NACK for each CBG and UE retransmits only the failed CBGs. This can reduce unnecessary retransmissions of part of the TB. If allowed for configured UL, the UCI on top of indicating RV, NDI, and HARQ ID, it has to include a bit map that indicates the transmitted CBG(s) in every PUSCH. Similarly, the length of DFI will increase significantly. Therefore, a reasonable approach, if CBG is enabled for configured UL, is to allow retransmissions based on CBG only in case of dedicated scheduled resources by a grant. The gNB may request retransmissions of certain failed CBG instead of the whole TB. On the other hand, retransmission using configured UL resources includes the full TB as in the initial transmission. Also, DFI includes HARQ feedback per TB.

[bookmark: _Toc528949461] If CBG is enabled for configured UL,
c. [bookmark: _Toc528949462]Only allow CBG based retransmission using dedicated scheduled resourced by an UL grant 
d. [bookmark: _Toc528949463] Initial and retransmissions on configured UL resources are with whole TB
i. [bookmark: _Toc528949464]DFI include a bitmap with one HARQ-ACK-bit for each HARQ process per TB 
2.5	CW adjustment
The contention window adjustment for feLAA, as described in section 4.2.2 in 37.213, should be considered as a baseline for UL configured grants. 
2.6	COT sharing 
EN 301 893 defines two device categories: initiating and responding devices. A UE that gains a COT may share this COT with the eNB. To do so, the UE must acquire the COT by a regular backoff/contention period. There are no restrictions that a UE cannot be an initiating device, nor any distinction between a scheduled or autonomous UL. The EN 301 893 concept of an "initiating device" is independent of the device being an AP, a non-AP STA, a UE, or an eNB. Thereby, by EN 301 893 definition, a UE can share a COT according to the defined rules: 

· gNB may proceed with transmissions without performing a Clear Channel Assessment (CCA) if these transmissions are initiated at most 16 µs after the last transmission by the UE.
· gNB that does not proceed with such transmissions within 16 µs after the last transmission from the Initiating Device that issued the grant, shall perform a Clear Channel Assessment (CCA) on the Operating Channel during a single observation slot within a 25 µs period ending immediately before the transmission time.

The gNB may perform transmissions on the current Operating Channel for the transmission time indicated by the UE. the COT sharing information (duration/priority class) is provided by the UE on UCI. 

[bookmark: _Toc528949465]UE that acquires the COT by a regular CAT4 LBT, can share the COT with gNB according to the rules defined by EN 301 893. 

2.7	UCI Content
Below information should be included to indicate the COT related information to eNB to facilitate shared UL and DL transmission in the same COT: 
· Priority class: to guarantee that data in the DL part belong to the same or higher priority class as the one used to acquire the channel. 
· DL transmission duration, the provided information tells the gNB where the DL part starts and for how long. 
Additionally, to increase the robustness of UCI specially in case of intra-cell collisions and to identify the UE at the eNB, UCI may include UE ID and CRC scrambled by specific RNTI.
[bookmark: _Toc528949466]UCI for configured UL includes: COT sharing related information, UE ID and CRC
Inclusion of PUSCH starting and ending position depends on the supported slot format for configured UL, i.e. if mini-slot is allowed for configured UL. Besides, instead of indicating the PUSCH starting position, the UE can be configured to always start the transmission with a front-loaded DRMS which helps the gNB detect the start of the PUSCH. Therefore, indication of PUSCH starting and ending position in UCI can be decided later when the configured UL design is clearer.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	RRC configured Bitmap of X bits is used to indicate the allowed time resource on slot level.
Proposal 2	For NR-U configured UL, timeDomainAllocation is interpreted as following
a.	S: start symbol of the first slot in a configured UL burst
b.	L: length of the last slot in a configured UL burst.
Proposal 3	NR-U configured UL should support indication of mini-slot pattern applied within a configured UL enabled slot.
Proposal 4	For Type 2 configured UL, multiple configured UL bitmaps can be provided within an RRC configured UL configuration
Proposal 5	For Type 2 configured UL, a single configured UL bitmap can be activated per cell.
Proposal 6	No further changes to link adaptation are needed beyond what is already supported in NR.
Proposal 7	For configured UL on NR-U, 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.
Proposal 8	If CBG is enabled for configured UL,
a.	Only allow CBG based retransmission using dedicated scheduled resourced by an UL grant
b.	Initial and retransmissions on configured UL resources are with whole TB
i.	DFI include a bitmap with one HARQ-ACK-bit for each HARQ process per TB
Proposal 9	UE that acquires the COT by a regular CAT4 LBT, can share the COT with gNB according to the rules defined by EN 301 893.
Proposal 10	UCI for configured UL includes: COT sharing related information, UE ID and CRC
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