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1   Introduction
In RAN2 #102 [1], the following agreement has been reached: 
	1:
The scope of RAN2 study include the same deployment scenarios agreed for RAN1 evaluation, namely NR-U LAA, NR-U SA, ENU-DC, NNU-DC as well as an NR cell with DL in unlicensed band and UL in licensed band.

2
NR-U will use NR licensed design as baseline for the study of CA (for NR-U LAA case), SA, and DC (both EN-DC and NR-DC). This means we need to understand what changes are needed compared to the baseline to make unlicensed operation work.

3:
Support of asynchronous networks for will be addressed in the study (excluding the NR-U LAA case). 

4:
Changes needed to configured grants should be studied.

5:
Multiple beam operation and related procedures should be studied.

6:
RAN2 will also consider all the bands included in RAN1 study.


According to RAN2 agreement, changes for configured grant should be studied. Meanwhile, in RAN1 #93[2], the agreement for modification to the configured grant procedures has been reached as follows.
	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, we would discuss some details related to configured grant for NR-U according to RAN1 agreement, and provide our views from RAN2 point of view.
2   Discussion 
For unlicensed band, UL dynamic grant scheduled transmission can increase the delay and transmission failure possibility due to at least two LBTs of UE and gNB. Pre-configured grant such as configured grant in NR can be used for NR-U, which may decrease the number of LBTs performed and control signaling overhead. 

In NR, two types of transmission for configured grant in NR are introduced, i.e. type 1 and type 2.
-
Type 1: an uplink grant is provided by RRC, and stored as configured uplink grant;

-
Type 2: an uplink grant is provided by PDCCH, and stored or cleared as configured uplink grant based on L1 signalling indicating configured grant activation or deactivation.

If the configured uplink grant is used on unlicensed band, some enhancements need to be considered due to LBT. In RAN2 #102 meeting, it has reached the agreement that changes needed for configure grant should be studied. Meanwhile, some modifications considered beneficial to the configured grant procedures are listed in RAN1 #93 meeting. The following discussions are mainly based on these modifications for configured grant.   

Asynchronous HARQ
For configured grant in NR, HARQ ID is associated with time domain resource, so only synchronous HARQ is supported. However, if LBT fails on the predetermined HARQ resources, it needs to wait till next HARQ instances for uplink transmission, which will cause large latency. Considering the uncertainty of LBT, asynchronous HARQ should be supported for NR-U configured grant.

In RAN1 #93 meeting, the following agreement is achieved:

· 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
Based on this agreement, the dependencies of HARQ process information to the timing are removed, i.e. asynchronous HARQ are supported. for the configured grant. UE may autonomously select one HARQ process ID which is informed to gNB by UCI similar to FeLAA.

Proposal 1: RAN2 should study configured grant transmission based on asynchronous HARQ for NR-U.
Non-adaptive retransmission

In NR, the configured grant is used to perform new transmission, while retransmission for configured grant is only based on UL dynamic grant. For NR-U, dynamic grant for configured grant retransmission may be blocked due to LBT. Hence, from the perspective of reducing LBT and signaling overhead, some enhancements need to be done for the configured grant retransmission.

 In RAN1 meeting #93, Supporting retransmissions without explicit UL grant is agreed, i.e. UE can perform non-adaptive retransmission with the configured uplink grant. When dynamic grant for configured grant retransmission is blocked due to LBT, UE may try to transmit in the next available resource with configured grant. 

Observation 1: For NR-U, non-adaptive retransmission for configured grant transmission should be supported. 
HARQ feedback for configured grant

In addition, if non-adaptive retransmission for configured grant transmission is supported for NR-U, HARQ feedback should be introduced. And in the #93 RAN1 meeting, the following agreement is reached.

Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission

Therefore, UE may perform transmission/retransmission using configured grant according to DFI including HARQ feedback. 

DFI may be blocked due to LBT. The scheme of the COT sharing may be used as a tool to solve this problem. When PUSCH is received, gNB can transmit DFI within the same COT. For UL-DL switching point, no LBT or one shot LBT will be performed according to DFI process delay, which decreases the LBT impact on DFI.

Observation 2: For NR-U, DFI including HARQ feedback for configured grant transmission should be introduced.
Increased time domain opportunities
Besides, for configured grant in NR, repetition transmissions for a TB can be configured to UE by RRC, which is mainly used for URLLC service. For NR-U, transmission may be blocked due to LBT failure. In order to reduce delay, multiple transmission opportunities can be considered. And in the #93 RAN1 meeting, Increased flexibility on time domain resource allocation for the configured grant transmissions is agreed, based on this agreement, multiple time domain resources can be configured to UE similar to the repetition transmissions. UE can transmit PUSCH after a successful LBT before any of the candidate transmission opportunities scheduled by the configured grant, and gNB can perform blind detection on uplink data according to the configuration. 

Proposal 2: For NR-U, multiple candidate time transmission opportunities can be supported by configured grant.
Increased frequency domain opportunities
In addition, in order to increase transmission opportunities, multiple frequency domain opportunities can also be considered for NR-U. For example, multiple BWPs can be configured to UE. When UL data arrives, UE can attempt to perform LBT in multiple BWPs according to the resource configuration for configured grant. If LBT on multiple BWPs succeed, UE can transmit on either multiple BWPs or a selected one.  More details may be further studied on multiple BWP transmission opportunities.
Proposal 3: For NR-U, multiple frequency transmission opportunities may be considered. 
3   Conclusion

In this contribution, we discussed configured grant procedure in NR-U, and have made the following proposals.

Proposal 1: RAN2 should study configured grant transmission based on asynchronous HARQ for NR-U.
Observation 1: For NR-U, non-adaptive retransmission for configured grant transmission should be supported. 

Observation 2: For NR-U, DFI including HARQ feedback for configured grant transmission should be introduced.
Proposal 2: For NR-U, multiple candidate time transmission opportunities can be supported by configured grant.
Proposal 3: For NR-U, multiple frequency transmission opportunities may be considered. 
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