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1.
Introduction
In RAN2#102, it was agreed that: 
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 this contribution, we present our views on how to realize the HARQ design for the pre-configured uplink resources in NR-U. 
2. Discussion
2.1 Retransmission in NR-U
During last 3GPP RAN2#102, RAN2 agreed to use NR licensed design as baseline for the NR-U. Naturally, asynchronous HARQ is to be used for NR-U. However, retransmission for NR-U in asynchronous HARQ may be impacted LBT because the network may not be able to predict LBT success or failure when scheduling. 
For NR-U, two alternative for the retransmission are listed below: 
· Option 1 : Rely on network’s dynamic UL grant for the retransmission i.e., retransmission according to the PDCCH.
· Option 2 : Allow UE autonomous retransmission without explicit UL grant from the network. 
Option 1 is supported for both LTE and NR licensed as a baseline. After the UE transmits an UL data, the network schedules an UL grant for the retransmission explicitly when the previous transmission of the HARQ process is not decoded. As the Option 1 is simple and clear from the scheduling point of view, it is desirable to support at least the retransmission by the UL grant on the PDCCH.  
Proposal 1: Dynamic UL grant for the retransmission is supported in NR-U.

Due to LBT, the dynamic UL grant seems not be sufficient because the scheduling may not be received due to busy channel. Therefore, it is beneficial to allow UE autonomous retransmission if the transmission is not acknowledged by the network until a certain time point. 

In R15 LTE LAA, to allow UE autonomous retransmission, HARQ feedback has been introduced in order to acknowledge the previous transmission. However, it seems not essential here in NR-U because dynamic UL grant can play ACK feedback instead and the main purpose of HARQ feedback in R15 LTE LAA was to acknowledge multiple HARQ processes simultaneously. Without HARQ feedback, for example, if no dynamic UL grant for new transmission is received, the UE can consider it’s NACKed and perform autonomous retransmission.

Proposal 2: In addition to dynamic UL grant, UE autonomous retransmission is supported in NR-U.

Proposal 3: If no UL grant for a new transmission is received for a HARQ process until a predefined time has passed since transmission of a MAC PDU, the UE performs autonomous retransmission of the MAC PDU stored in the HARQ buffer.

Proposal 4: HARQ feedback is not necessary for NR-U.

2.1 Configured grant operation in NR-U
Today, we have several types of configured grant, e.g., SPS/AUL in LTE, SPS/CG Type 1/2 in NR. Although RAN2 agreed to support configured grant there are several questions to be answered.
In LTE LAA, AUL is used in uplink. AUL is different from CG type 1/2 mainly in that,

· Only C-RNTI is used for retransmission scheduling.

· HARQ process ID is selected by the UE itself and the selected HARQ process ID is delivered to the network.

Sharing one HARQ process for both configured scheduling and dynamic scheduling, we have intentionally used only CS-RNTI for retransmission of CG to avoid unnecessary complexity. However, in LTE LAA, it was decided in RAN1 that AUL C-RNTI is only for activation/deactivation with no clear motivation only to generate more complicated scenarios. We think it is still simpler and reasonable to use only CS-RNTI for retransmission of CG. 
Proposal 5: Use only CS-RNTI for retransmission scheduling of configured grant in NR-U, i.e., C-RNTI is not used for this purpose.
In R15 LTE LAA, there was a desire to make the uplink transmission more flexible by considering LBT nature. In this context, the UE by itself randomly selects an unused HARQ process ID when the UE gets grant of access to the channel as a result of LBT and transmits the selected HARQ process ID through PUCCH. This reduces retransmission latency because the UE can allocate the concerned HARQ process ID to the earliest available time and doesn’t need to wait for the same HARQ process ID occurs later with a periodicity. 

Selection of HARQ process ID by the UE itself would be beneficial because busy/free status of channel changes unpredictably in unlicensed band. However, as the network doesn’t know/predict which HARQ process ID is to be used by the UE at all, a complicated handling has been required in order to handle the case where HARQ process ID collides between UE selection and network scheduling. As the periodicity gets shorter, the collision case would happen more frequently. 
Therefore, the HARQ process ID allocation in NR can be used as a baseline. In other words, there is an association between the HARQ process ID and each TTI for configured grant. 
However, in order to give some flexibility to the UE for purpose of latency reduction, HARQ process ID based BWP switching can be considered in NR-U. For further details concerning BWP selection, refers to our companion contribution [1].

Proposal 6: In NR-U, the HARQ process ID is associated with each time point as in NR.

3. Conclusion

In conclusion, we propose the followings:
Proposal 1: Dynamic UL grant for the retransmission is supported in NR-U.

Proposal 2: In addition to dynamic UL grant, UE autonomous retransmission is supported in NR-U.

Proposal 3: If no UL grant for a new transmission is received for a HARQ process until a predefined time has passed since transmission of a MAC PDU, the UE performs autonomous retransmission of the MAC PDU stored in the HARQ buffer.

Proposal 4: HARQ feedback is not necessary for NR-U.

Proposal 5: Use only CS-RNTI for retransmission scheduling of configured grant in NR-U, i.e., C-RNTI is not used for this purpose.
Proposal 6: In NR-U, the HARQ process ID is associated with each time point as in NR.
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