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1 Introduction
In the RAN2 #102 meeting, some issues about deployment scenarios and configured grant for NR-U were discussed and following agreements were achieved:
Agreements

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.

In RAN1, some agreements related to the configured grant for NR-U were made [2][3]:
	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:
UE selects the HARQ process ID from an RRC configured set of HARQ IDs for NR-unlicensed configured grant transmission.
Agreement:
It is identified to be beneficial to support DFI to include pending HARQ ACK feedback for prior configured grant transmissions from the same UE. 

· FFS: DFI to include HARQ ACK feedback for scheduled UL transmissions using HARQ IDs configured for NR-unlicensed configured grant transmission.

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.


In this contribution, some considerations on the configured grant for NR-U will be provided.
2 Discussion
Autonomous uplink data transmission
In NR-U, the configured grant will be beneficial to decrease the delay caused by LBT procedure and also be beneficial to the control signaling overhead reduction. Hence, the autonomous uplink data transmission should be supported.
In NR of R15, two types of configured grants were introduced already:
      -    With Type 1, RRC directly provides the configured uplink grant (including the periodicity).

-
With Type 2, RRC defines the periodicity of the configured uplink grant while PDCCH addressed to CS-RNTI can either signal and activate the configured uplink grant, or deactivate it; i.e. a PDCCH addressed to CS-RNTI indicates that the uplink grant can be implicitly reused according to the periodicity defined by RRC, until deactivated.

For these configured uplink grant mechanisms in NR, the HARQ Process ID is associated with the first symbol of a UL transmission. While according to the agreements in RAN1[2], for NR-unlicensed configured grant transmission, UE selects the HARQ process ID from an RRC configured set of HARQ IDs. Compared with the Type 1 and Type 2 configured uplink grants in NR, the retransmission via configured grant resource is supported for a HARQ process that was initially transmitted via configured grant resource for NR-U, and some other enhancements are also considered in the discussions in RAN1.

Therefore, there is no necessity to introduce a new type of configured grant for NR-U. The Type 1 and Type 2 configured uplink grants in NR can be taken as the baseline for the autonomous uplink data transmission in NR-U and some enhancements are needed, e.g. for the HARQ IDs and retransmission resource selection.
Proposal 1: Type 1 and Type 2 configured uplink grants in NR can be taken as the baseline for the autonomous uplink data transmission in NR-U.
Timer for configured grant transmission
In NR, the concept of configuredGrantTimer is introduced for configured grant transmission. When the configuredGrantTimer is running, new transmission for the same HARQ process on the configured grant is not allowed due to potential scheduled retransmission by the network.  For AUL in FeLAA, a similar timer aul-retransmissionTimer is introduced also to prohibit the new transmission or retransmission for the same HARQ process using autonomous uplink.
Proposal 2: The concept of configuredGrantTimer in NR can be reused to prohibit new transmission or retransmission in autonomous uplink data transmission in NR-U.
For the configured grant transmission in NR, when the configuredGrantTimer expires, the UE will consider the transmission successful because the retransmission is always triggered by the scheduled UL grant. However, according to the agreements in RAN1, the UE will consider the transmission failed when the configuredGrantTimer or a new timer expires for autonomous uplink data transmission in NR-U. In our understanding, the reason why the UE cannot receive HARQ feedback is 　blocked DL transmission due to LBT failure or loss of the HARQ feedback. Then, when the configuredGrantTimer expires the UE will not receive the HARQ feedback any more. If the UE consider the transmission succeeded when the configuredGrantTimer expires, the necessary retransmission initiated by the UE will not be triggered, which will result in loss of data. If the UE consider the transmission failed when the configuredGrantTimer expires, only the unnecessary retransmission may occur and there will be no problem because the receiver can combine these received duplicated TBs anyway.
Proposal 3: UE shall assume HARQ NACK and initiate the retransmission when the configuredGrantTimer expires.
Opportunities for configured grant
For the configured grant in NR, the retransmission is triggered by the scheduled grant. For NR-U, the transmission and retransmission via the configured grant may occur large delay due to the possible LBT failures. Consequently, more transmission opportunities should be configured for UE in autonomous uplink data transmission mechanism in NR-U. In time domain, more transmission opportunities can be configured by addition of transmission occasions.
Proposal 4: More transmission opportunities should be configured in time domain for autonomous uplink data transmission.
3 Conclusion

In this contribution, we discuss the issues on configured grant in NR-U. In particular, we have the following proposals:
Proposal 1: Type 1 and Type 2 configured uplink grants in NR can be taken as the baseline for the autonomous uplink data transmission in NR-U.

Proposal 2: The concept of configuredGrantTimer in NR can be reused to prohibit new transmission or retransmission in autonomous uplink data transmission in NR-U.
Proposal 3: UE shall assume HARQ NACK and initiate the retransmission when the configuredGrantTimer expires.
Proposal 4: More transmission opportunities should be configured in time domain for autonomous uplink data transmission.
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