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1	Introduction
During RAN1#93 [1], the following was agreed: 
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

In this contribution provide our view on enhancements that should be supported for configured UL grant for NR-U to indicate time resources. We also discuss HARQ design related aspects. 
[bookmark: _Ref178064866]2	Discussion
2.1	Time resources for configured UL 
[bookmark: _Hlk521059043]For both Type 1 and Type 2, configured UL periodicity is higher layer configured through RRC signalling. 

· Periodicity: The following periodicities are supported depending on the configured subcarrier spacing [symbols]:
· 15kHz: 2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640} 
· 30kHz: 2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280} 
· 60kHz with normal CP: 	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560} 
· 60kHz with ECP: 2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560} 

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

For example, assuming 30KHz, to configure UL resources on consecutive slots, a UE must be configured with either the following: 

· Periodicity 2, S = 0, L = 2
· Periodicity 7, S = 0, L = 7
· Periodicity 14, S = 0, L = 14

All three configurations allow a UE to transmit configured UL in any slot, but the number and length of PUSCH(s) within a slot differ from one to another. Configurations similar to the listed ones are the most suitable for unlicensed operation because it permits UL transmission on consecutive slots without gaps in between. 

However, it would be very restrictive if the only way to efficiently use configured UL on unlicensed channel is by allowing the UE to transmit in every slot. The gNB should have some flexibility to assign or exclude certain slots for configured UL. For this reason, we believe 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: _Toc521718754]RRC configured Bitmap of X bits is used to indicate the allowed time resource on slot level.  
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: _Toc521718755]For NR-U configured UL, timeDomainAllocation is interpreted as following
a. [bookmark: _Toc521718756]S: start symbol of the first slot in a configured UL burst 
b. [bookmark: _Toc521718757]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: _Toc521718758]NR-U configured UL should support indication of mini-slot pattern applied within a configured UL enabled slot.
[bookmark: _Hlk498433217]It should also be noted that regardless of the configured time resources, gNB should be given priority to access the channel to send certain signals such as DRS. 

[bookmark: _Toc521718759]The UE shall not attempt a configured UL transmission, even if allowed according to the configured time-domain resources, in slots that are configured for DRS transmissions. 

2.2	Changes to HARQ design for configured UL
NR-U configured UL should not follow synchronous HARQ behavior as the licensed NR. For every configured UL transmission, the UE selects HARQ, RV, and NDI and report it on the new NR-U UCI.
[bookmark: _Toc490152750][bookmark: _Toc490233207][bookmark: _Ref494293748][bookmark: _Ref494294009][bookmark: _Toc494298045][bookmark: _Toc494298059][bookmark: _Toc494298423][bookmark: _Toc494304830][bookmark: _Toc494306660][bookmark: _Toc494306674][bookmark: _Toc494315336][bookmark: _Toc494360854][bookmark: _Toc494361082][bookmark: _Toc494361440][bookmark: _Toc494399775][bookmark: _Toc513571633][bookmark: _Toc521718760]  For the NR configured UL access, the HARQ ID associated with a TB is selected by the UE. 
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. Non-adaptive retransmission can also be triggered by the reception of NACK on downlink feedback information (NR-DFI). Additionally, the gNB may trigger an adaptive retransmission using a dynamic grant. 
[bookmark: _Toc521072178][bookmark: _Toc521718761]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. 
[bookmark: _Toc521718762]For configured UL on NR-U, the gNB may trigger an adaptive retransmission using a dynamic grant indicating same HARQ process ID, and NDI non-toggled.
[bookmark: _Toc521718763]For configured UL on NR-U, UE may autonomously retransmit after the reception of NACK feedback via the NR-DFI for explicit AUL HARQ feedback
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	The UE shall not attempt a configured UL transmission, even if allowed according to the configured time-domain resources, in slots that are configured for DRS transmissions.
Proposal 5	For the NR configured UL access, the HARQ ID associated with a TB is selected by the UE.
Proposal 6	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 7	For configured UL on NR-U, the gNB may trigger an adaptive retransmission using a dynamic grant indicating same HARQ process ID, and NDI non-toggled.
Proposal 8	For configured UL on NR-U, UE may autonomously retransmit after the reception of NACK feedback via the NR-DFI for explicit AUL HARQ feedback
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