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1. Introduction

A study item proposal on NR-based Access to Unlicensed Spectrum [1] was approved in RAN-75. The study will address the following architectural scenarios (RAN2): 

· An NR-based LAA cell(s) connects with an LTE or NR anchor cell operating in licensed spectrum

· The study assumes the techniques for linking between Pcell (LTE or NR licensed CC) and Scell (NR unlicensed CCs) according to the NR WI

· An NR-based cell operating standalone in unlicensed spectrum, connected to a 5G-CN network with priority on frequency bands above 6GHz, e.g., for private network deployments; 

· Study how to ensure from a RAN level that connection and security management can be integrated with the E-UTRAN, NG RAN and 5G CN architecture, including service continuity requirements for users moving between cells of licensed and unlicensed frequency bands, liaising with SA2 as required

Meanwhile, RAN1 has discussed about the deployment scenarios for NR-based access to unlicensed spectrum and agreed to study the additional functionality needed beyond the specifications for operation in licensed spectrum in the deployment scenarios as listed in [2]. 

· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)

· NR-U SCell may have both DL and UL, or DL-only.

· Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· Stand-alone NR-U

· An NR cell with DL in unlicensed band and UL in licensed band

· Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)

In our companion contribution [3], we listed the aspects that RAN2 is suggested to firstly study on and transmission without grant is one of these aspects. In this contribution, we would like to discuss some details related to transmission without grant and provide our consideration. 

2. Transmission without grant
In Rel-15 [1], to decrease transmission latency and PDCCH overhead, two types of transmission without dynamic grant are supported for NR-based licensed cell which are configured by RRC per Serving Cell and Per BWP:

· Configured grant type 1 where an uplink grant is provided by RRC, and stored as configured uplink grant;

· Configured grant type 2 where 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. 

Meanwhile in unlicensed spectrum, both the network and UE have to finish LBT procedure before performing transmission. For dynamic scheduling, the network shall not send a dynamic grant on PDCCH allocated resource for uplink transmission until gNB LBT procedure is finished. Therefore, in order to impove the efficiency of UL transmission, autonomous uplink transmission (AUL) is supported in Rel-15 FeLAA, which helps to improve corresponding performance. The UE does not needs to wait for the scheduled UL grant for each transmission and can use AUL resources to perform both new transmission and retransmission. 
Therefore it will be a good choice that transmission without grant is also supported for NR-U to decrease the transmission latency. Considering both configured grant type1 and configured grant type2 are supported in NR, this should be used as a baseline when designing the transmission without grant mechanism for NR-U. Therefore we propse to study transmission without grant on NR-based unlicensed cell based on both configured grant type1 and configured grant type2.
Proposal 1: Study transmission without grant on NR-based unlicensed cell based on both configured grant type1 and configured grant type2.

In NR-based licensed cell, the configured grant is only allowed to perform new transmission and the UE can always skip uplink transmission if there is no data to be transmitted. Retransmission is scheduled through dynamic grant addressed to PDCCH. However, some enhancements may be needed on NR-based unlicensed cell. For example if the new transmission is blocked by LBT or the uplink transmission is skipped, no transmission is performed, however the network is not able to distinguish these two cases. Therefore, it is possible that the uplink transmission is not performed due to unsuccessful LBT but the eNB does not allocate any scheduled dynamic grant for retransmission since the network considers the UE skips the uplink grant. To solve this issue, similar as LTE AUL, retransmission on configured uplink grant should be suppored for NR-U. 
Proposal 2: Both new transmission and retransmission are supported on configured uplink grant on NR-based unlicensed cell. 
Considering retransmission on configured grant on NR-based unlicensed cell is supported, in order to inform the UE whether the transmission is successfully received or not, HARQ feedback should be introduced. Actually this is quite similar to LTE AUL, within which HARQ feedback bitmap for several uplink HARQ processes was defined and carried through AUL-DFI. Since we are still at the study stage, there is no need to touch too much details on the design of HARQ feedback, therefore it is proposed to only agree that HARQ feedback is applicable for transmission without grant for NR-U.  
Proposal 3: HARQ feedback is applicable for transmission without grant for NR-based unlicensed cell.

In NR-based licensed cell, for both configured grant type1 and configured grant type2, there is some association between the HARQ ID and a certain TTI.  However due to the uncertainty of channel availability on unlicensed bands, this tight association may introduce additional transmission delay and decrease the efficiency of the usage on unlicensed spectrum. Therefore, in LTE AUL, the HARQ process IDs allowed for AUL operation are UE specifically RRC configured and there is no association between TTI and HARQ ID. The selection of HARQ ID within the configured pool is all up to UE implementation. In this case, in order to inform the eNB the selected HARQ ID when performing AUL transmission, a new uplink control information (UCI) was introduced. For each AUL transmission, the UE selects the HARQ ID/RV/NDI and informs the selected HARQ process ID/RV/NDI to network thourgh UCI. For NR-based unlicensed cell, similar mechanism should be taken into consideration as shown in Figure 1. 
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Figure 1
Proposal 4: The UE selects HARQ ID/RV/NDI and informs the selected HARQ ID/RV/NDI to network for each transmission on configured uplink grant for NR-based unlicensed cell. 

3. Conclusion

In this contribution, we discuss about some details related to transmission without grant and have the following proposals.
Proposal 1: Study transmission without grant on NR-based unlicensed cell based on both configured grant type1 and configured grant type2.
Proposal 2: Both new transmission and retransmission are supported on configured uplink grant on NR-based unlicensed cell.

Proposal 3: HARQ feedback is applicable for transmission without grant for NR-based unlicensed cell.

Proposal 4: The UE selects HARQ ID/RV/NDI and informs the selected HARQ ID/RV/NDI to network for each transmission on configured uplink grant for NR-based unlicensed cell. 
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