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Introduction
In this contribution, we provide our view on aspects related to configured UL for NR-U.
2	Discussion
[bookmark: _Hlk521059043]2.1	Time domain resource configuration
The following agreement agreement was made during RAN1#95 [1]: 
Agreement:
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.

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: _Toc534975526]RRC configured Bitmap of X bits is used to indicate the allowed time resource on slot level.  
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: _Toc534975527]For Type 2 configured UL, multiple configured UL bitmaps can be provided within an RRC configured UL configuration
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 DFI is lost. To overcome that, the UE should also confirm reception of the MCS update after every DFI which is not efficient given the frequent DFI transmission.  

[bookmark: _Toc534975528]No further changes to link adaptation are needed beyond what is already supported in NR.
2.3	Changes to HARQ design for configured UL
The following agreement was made in RAN1#95 [1]: 

Agreement:
· 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 specification are developed.

For configured UL on NR-U, it is important to agree on the candidate solution discussed in the previous agreement. The solution is inline 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 perform non-adaptive retransmission. 
[bookmark: _Toc521072178][bookmark: _Toc534975529]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: _Toc534975530] If CBG is enabled for configured UL,
a. [bookmark: _Toc534975531]Only allow CBG based retransmission using dedicated scheduled resourced by an UL grant 
b. [bookmark: _Toc534975532] Initial and retransmissions on configured UL resources are with whole TB
i. [bookmark: _Toc534975533]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. 

[bookmark: _Toc534975534]Contention window adjustment rules for feLAA is considered as a baseline for UL configured grants.
2.6		Configured UL access granularity 
Multiple starting positions help increase the channel access granularity. However, given that the gNB does not know when the UE will transmit on the configured UL resources, the gNB does not know when the UE will transmit for full or partial slot transmission. A method is needed to help the gNB detect the start of a configured UL transmission without significantly increasing the processing burden on the gNB.

Within a configured UL transmission, DMRS and UCI should be mapped in a way so that the gNB can verify a valid configured UL transmission as early as possible to give more processing time for the gNB to demod/decode the configured UL transmission.
Multiple starting points for configured UL grant, if considered, should come with minimal burden on the gNB processing requirements. 
As in rel-15 NR, the PUSCH transmitted on the configured UL resources should follow the exact scheduling information provided by the gNB (where the PUSCH starts, for how long, DMRS location, and the MCS). Even in NR-U, the UE should not be allowed to deviate from these instructions. Allowing the PUSCH to float within the slot based on LBT outcome (using puncturing or rate matching) is not favourable neither from performance perspective nor from both gNB and UE implementation perspective. Therefore, supporting multiple starting positions based on UE autonomously adjusting any of the gNB instruction (mainly DMRS location or MCS) should not be considered.  

[bookmark: _Toc534975535]Multiple starting points for configured UL grant should be based on existing Rel-15 features, such as Type B scheduling, with simple extensions if needed. 
Since both UCI and DMRS should be in every PUSCH on configured UL resources, short PUSCH, such as 1 symbol long is not applicable for NR-U configured UL grant.

[bookmark: _Toc534975536]1-symbol PUSCH cannot be supported for NR-U configures UL grant. 
c. [bookmark: _Toc534975537]FFS: if 2-symbol PUSCH is supported. 
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: _Toc534975538]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 Type 2 configured UL, multiple configured UL bitmaps can be provided within an RRC configured UL configuration
Proposal 3	No further changes to link adaptation are needed beyond what is already supported in NR.
Proposal 4	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 5	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 6	Contention window adjustment rules for feLAA is considered as a baseline for UL configured grants.
Proposal 7	Multiple starting points for configured UL grant should be based on existing Rel-15 features, such as Type B scheduling, with simple extensions if needed.
Proposal 8	1-symbol PUSCH cannot be supported for NR-U configures UL grant.
a.	FFS: if 2-symbol PUSCH is supported.
Proposal 9	UCI for configured UL includes: COT sharing related information, UE ID and CRC
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