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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

In this contribution, we intend to discuss the user plane aspects for NR-based access to unlicensed spectrum and provide our consideration.

2 Discussion
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]. Based on these scenarios, we would like to discuss about the impacts on user plane aspects as listed below. 
2.1 BWP operation 

For NR licensed cell, wideband carrier was already agreed to be supported. For NR-based unlicensed cell, considering the feasibility as well as to improve the data rate on unlicensed spectrum, it is proposed to support wideband carrier as well.  The bandwidth of a channel maybe smaller than bandwidth of a wideband carrier. For example in 5GHz, the bandwidth of a channel is 20 MHz while the wideband carrier is up to 400MHz.In this case if wideband carrier is to be supported, there may be multiple channels per carrier.  
Proposal 1: Wideband carrier with at least one channel is supported on NR-based unlicensed cell.
For the purpose of power saving, multiple BWPs can be configured for a NR-based licensed cell. However there is at most one BWP activated at any time for a Serving Cell. Based on scheduling, when the UE does not have much data service, the network can swith the activated BWP from a wide bandwidth part to a narrow bandwidth part to reduce the power consumption on PDCCH monitroing. Therefore, in order to save the UE power, similar mechanism should be adopted for NR-based unlicensed cell as well. It is FFS whether or not at most one/multiple BWP activated at any time for a NR-based unlicensed Serving Cell.
Proposal 2: BWP operation should be supported in NR-based unlicensed cell.

In unlicensed spectrum, both network and UE need to perform Listen-Before-Talk (LBT) before performing a transmission.  When LBT is performed, the transmitter listens to/senses the channel to determine whether the channel is free or busy. If the channel is determined to be free, the transmitter may perform the transmission; otherwise, it does not perform the transmission. Therefore, if multiple channles (FFS these channels belong to one BWP or multiple BWPs) are activated for PDCCH monitoring, from the network’s perspective, it will have more possibility to improve channel efficiency since even if one channel is blocked by LBT, another channel may be not. However from the UE’s perspective, this consumes more power since the UE needs to monitor PDCCH on multiple channels. Therefore, it is suggested to study the BWP operation on NR-based unlicensed cell considering both power consumption as well as channel usage. 
Proposal 3: It is suggested to study the BWP operation on NR-based unlicensed cell considering both power consumption as well as channel usage.

2.2 Random Access
In LTE, contention-based RACH is only supported on SpCell and for SCell, only contention-free RACH is supported. In NR, similar as in LTE, contention based random access is supported on SpCell and contention free random access is supported on SCells to obtain TA or recovery from beam failure. 
In NR based unlicensed cell, we already agreed NR-based unlicensed cell is supported to be operated as SCell/PSCell. Similar as in NR-based licensed SCell/PSCell, both contention based and contention free random access is supported on NR-based unlicensed SpCell and contention free random access is supported on NR-based unlicensed SCells to obtain TA or recovery from beam failure. 
Proposal 4: Both contention based random access and contention free random access are supported on NR-based unlicensed SpCell.
Proposal 4bis: Only contention free random access is supported on NR-based unlicensed SCells. 
For contention-based RACH, currently there are in total four steps including preamble transmission, RAR reception, Msg3 transmission and contention resolution. To perform a contention-based RACH on NR-based unlicensed cell, before each step as mentioned above, either a DL LBT or UL LBT is required. Compared with contention-based RACH on licensed cell, additional latency is introduced due to the LBT procedure. Therefore, when designing the RACH mechanism on NR-based unlicensed cell, some enhancements may need to be considered to improve the efficiency.
Proposal 5: Taking LBT latency into consideration when designing RACH mechanism on NR-based unlicensed cell to improve the efficiency.
2.3 DRX

DRX is a trade off between power saving and service requirement. In NR-based licensed cell, a common DRX configuration per MAC entity is applied, i.e. the UE needs to monitor the PDCCH on all activated Serving Cells during the active time. 
In Rel-14 LAA, some restriction on uplink transmission on LAA SCell was introduced and only LCHs configured with laa-UL-Allowed are allowed to perform uplink transmission on LAA SCells. This is because the channel availability cannot be guaranteed on unlincensed spectrum and in this case, some delay-sensitive service is not allowed to be transmitted via LAA SCells. Since different service is applied on licensed cell and unlicensed cell, some enhancement on DRX was proposed to be considered during the Rel-14 discussion, e.g., separate DRX configuration for licensed cells and unlicensed cells. Actually for NR-based access to unlicensed spectrum, similar transmission restriction should be adopted as well, i.e., gNB is able to configure the LCHs that are allowed to be transmitted on NR-based unlicensed cell. In this release, considering wideband carrier and BWP operation may be supported on NR-based unlicensed cell and more deployment scenarios are introduced, it is proposed to further study whether to introduce some enhancement on DRX, separate DRX configuration for licensed cells and unlicensed cells. 
Proposal 6: RAN2 to study whether to introduce some enhancement on DRX, e.g., separate DRX configurations for licensed cells and unlicensed cells.
2.4 Transmission without grant
In NR-based licensed cell, transmission without uplink scheduling is supported and both configured grant type1 and configured grant type2 are supported. The difference between configured grant type1 and configured grant type2 is whether the activation/deactivation of the configured resource is based on DCI or not. In addition, 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.  
For NR-based access to unlicensed spectrum, similar mechanism should be supported as well. 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 7: Study transmission without grant on NR-based unlicensed cell based on both configured grant type1 and configured grant type2.
2.5 HARQ
In NR-based licensed cell, only asynchronous HARQ is supported. For asynchronous HARQ, there is no association between a HARQ process and a TTI, all transmission or retransmission should be scheduled via PDCCH. The process index is indicated in the HARQ process index field in the UL grant. 
In Rel-14 eLAA, asynchronous HARQ was supported and all transmissions are scheduling based. In Rel-15 FeLAA, AUL is introduced, since there is no association between a HARQ process and TTI and the UE choose the utilized HARQ process based on implementation, this is also kind of asynchronous HARQ. Therefore, for NR-based access to unlicensed spectrum, asynchronous HARQ operation is suggested to be supported as a baseline. 

Proposal 8: Asynchronous HARQ operation is supported for NR-based unlicensed cell.
3 Conclusion

In this contribution, we discuss the user plane aspects, e.g. BWP, RA, DRX, AUL and HARQ for NR-based access to unlicensed spectrum and we have the following proposals: 
Proposal 1: Wideband carrier with at least one channel is supported on NR-based unlicensed cell.

Proposal 2: BWP operation should be supported in NR-based unlicensed cell.

Proposal 3: It is suggested to study the BWP operation on NR-based unlicensed cell considering both power consumption as well as channel usage.

Proposal 4: Both contention based random access and contention free random access are supported on NR-based unlicensed SpCell.
Proposal 4bis: Only contention free random access is supported on NR-based unlicensed SCells.
Proposal 5: Taking LBT latency into consideration when designing RACH mechanism on NR-based unlicensed cell to improve the efficiency.

Proposal 6: RAN2 to study whether to introduce some enhancement on DRX, e.g., separate DRX configurations for licensed cells and unlicensed cells.
Proposal 7: Study transmission without grant on NR-based unlicensed cell based on both configured grant type1 and configured grant type2.

Proposal 8: Asynchronous HARQ operation is supported for NR-based unlicensed cell.
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