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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 BWP operation is one of these aspects. In this contribution, we would like to discuss some details related to BWP operation and provide our consideration.
2. Discussion
In legacy LAA, the unlicensed spectrum is divided into many channels with each channel corresponding to a fixed bandwidth e.g., 20MHz as shown in figure 1.
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Figure 1: unlicensed channel in 5GHz
In Rel-15 NR, wideband carrier up to 400MHz for above 6GHz and 100MHz for sub 6GHz is 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. In addition, as mentioned above, in 5GHz, the bandwidth of a channel is 20 MHz with each channel corresponding to a carrier. Considering the wideband carrier is up to 400MHz and also it was agreed that in sub7GHz, channel bandwidth is still in the unit of 20MHz, there may be multiple channels within a wideband carrier. .  
Proposal 1: Wideband carrier with more than one channels is supported on NR-based unlicensed cell.

For the purpose of power saving or service requirement, 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. 
In current design, active BWP switching can be performed via scheduling DCI or a timer-based mechanism. 3GPP RAN4 has discussed a number of aspects associated with BWP reconfiguration scenarios and the associated switching delays. Depending on the different scenarios and different types for BWP switching delay based on type 4 capability signalling, the BWP switching delay will be one of the following values: 400us, 600us, 950us, and 2000us. However, the current BWP switching mechanism in NR licensed carrier seems not sufficient to support dynamic bandwidth adaption after LBT especially due to the switching delay (e.g. 400us, 600us, 950us, and 2000us). Therefore some enhancement should be considered to support BWP operation on NR-based unlicensed cell. There are in general two altrenatives as listed below. 
· Option 1: only one active BWP is supported 

For this option, there is only one active BWP for a serving cell and if there is much data to be transmitted, a BWP with multiple channels should be activated. In RAN1#92bis, it was agreed that “At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz”. In this case, there may be multiple parallel LBT procedures for this BWP. The actual transmission bandwidth is subject to subband with LBT success, which will result in dynamic bandwidth transmission within this active wideband BWP.
· Option 2: multiple active BWPs are supported 

This option is to activate multiple non overlapped BWPs for a UE within a wide component carrier, which is similar as carrier aggregation in LTE LAA as shown in Figure 3. To maximize the BWP utilization efficiency, the BWP bandwidth can be the same as the bandwidth of subband for LBT, i.e. LBT is carrier out on each BWP. The network can activate/deactivate the BWPs based on data valume to be transmitted. However, until now at most one active BWP is supported for a serving cell in NR licensed design, the multiple active BWPs operation over NR unlicensed band requires more standard effort. 

For option 1, adjacent channel interference may be introduced. Since the LBT can be performed per channel (units of 20MHz), it may be difficult to deactivate a channel for option 1 if there is a hidden node detected within a certain channel of the wideband BWP and has great interference on data transmission/reception for adjacent channels. In this case, even though the network avoids to schedule the UE for transmission/reception via this channel, the UE is not able to be aware of this. For option 2, more standard efforts are required as it was supported in Rel-15.Therefore, it is suggested to study the BWP operation on NR-based unlicensed cell considering both power consumption as well as channel usage.  

Proposal 2: It is suggested to study the BWP operation on NR-based unlicensed cell considering both power consumption as well as channel usage, e.g.

· Number of active BWPs
3. Conclusion

In this contribution, we discuss some details related to BWP operation and we have the following proposals 
Proposal 1: Wideband carrier with more than one channel is supported on NR-based unlicensed cell.

Proposal 2: It is suggested to study the BWP operation on NR-based unlicensed cell considering both power consumption as well as channel usage, e.g.

· Number of active BWPs
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