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1. Introduction
The SID on NR-based Access to Unlicensed Spectrum (NR-U)[1] is targeting next generation wireless communication systems which is operated on both sub6 and above 6 unlicensed bands. For high performance, NR-U needs to use large bandwidth. Therefore, wideband operation in unlicensed spectrum is indispensable. On unlicensed spectrum, Listen before talk (LBT) procedure should be utilized, however, such LBT features from the previous LTE LAA/eLAA is not enough to provide qualitative services. This contribution discusses potential solution for NR-U wideband operation and LBT operation.
In the previous Ad-Hoc meeting, RAN2 agreed the followings regarding NR-U: 
	R2 assumes that recurring transmissions of SSB/PBCH and RMSI will be available, but possibly with reduced opportunities due to LBT (details pending R1 decisions)
The NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams) is used as a baseline. Changes, e.g. the handling of missing measurement samples, should be studied after RAN1 makes sufficient progress on RS transmissions.
Channel occupancy and RSSI measurement reporting should be adopted for NR-U if also confirmed by RAN1.
Both 2-step RACH procedures and enhancements to 4-step RACH for reduced transmission opportunities should be studied.




2. Discussion
Wideband support in unlicensed band 
In legacy LAA, the unlicensed spectrum is divided into many channels with each channel bandwidth of 20 MHz. These channels are bound to CA which can aggregate up to 32 carriers as determined in Rel-13. In Rel-15 NR, the wideband carriers up to 400 MHZ for above 6 GHz and 100 MHz for sub 6 GHz are supported. To improve the data rate on unlicensed band, wide band operation should also be considered in NR-U. NR-U wide band operation can be first inherited from wide band operation which performs in LAA e.g., carrier aggregation. By using the CA, wide band operation in unlicensed band can be achieved with little effort. According to Rel-13, CA can aggregate up to 32 CCs can support maximum bandwidth of 640. 
Observation 1: Wideband operation for NR-U can be inherited from CA in legacy LAA.

In order to support CA in NR-U system, NR-U may utilize large bandwidth including UNII-1, UNII-2, and UNII-3 However, in these unlicensed band, DFS channel exists as the following figure:



Therefore, for NR-U, specific operation for handling DFS should be considered.
Observation 2: DFS channel should be considered for NR-U wideband operation.

NR-U channel access using LBT
Using LTE-LAA, the access to unlicensed spectrum can be supported at SCell in CA deployment. Since PCell takes a role of anchoring UE, the features of LAA/eLAA are mainly about channel access and scheduling as following features & scopes:
· LTE-LAA features
· Channel access with LBT for DRS, PDCCH/PDSCH
· Multi-channel access with LBT which has 4 types.
· Frame structure 3 & starting/ending partial subframe
· LTE-eLAA features
· Channel access with LBT for PUSCH which has 2 types.
· LTE-feLAA scope (working)
· Additional starting/ending partial subframe
· Autonomous UL
Among the above scopes, some features such as channel access schemes and partial subframes can be inherited from LAA/eLAA and further studied.
Observation 3: Channel access schemes can be inherited from LTE-LAA/eLAA and enhanced.

Multi-channel access with LBT
LTE LAA also supports the multi-carrier access with the below four types:
· Type A1 multi-carrier access procedure
· The eNB shall perform channel access on each carrier.
· Back-off counter value is independently determined for each carrier.
· Type A2 multi-carrier access procedure
· The eNB shall perform channel access on each carrier.
· Back-off counter value is chosen the back-off value of the carrier whose CW is the largest
· Type B1 multi-carrier access procedure
· The eNB shall perform channel access only one carrier which is randomly chosen.
· 25 us LBT is performed to transmit on the other carriers.
· Contention widow is controlled using whole carrier information
· Type B2 multi-carrier access procedure
· The eNB shall perform channel access only one carrier which is randomly chosen.
· 25 us LBT is performed to transmit on the other carriers.
· Contention window is controlled independently for each carrier.
· Use the largest contention window value.
With the above Type A and B multi-carrier access schemes, UE first perform LBT procedure on each carrier. When a carrier is chosen and occupies a channel first, the other carriers cannot occupy channel even if the other carriers are idle and this may cause low channel utilization. For NR-U, we believe this multi-carrier access scheme can be inherited and enhanced to support wider bandwidth with higher channel utilization. 
Observation 4: Multi-channel access schemes can be inherited from LTE-LAA/eLAA and enhanced.

Wide band AUL in NR-U
In order to reduce the scheduling overhead and overcome the interference, autonomous UL (AUL) is now widely discussed. Consequently, both RAN1 and RAN2 agreed to study the necessary changes to adopt configured grant in NR-U as follows: 
Agreements from RAN2#102
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.

However, yet there is lack of discussions regarding utilizing wide band operations for AUL. Considering wide unlicensed band and multiple BWP operations, we believe wide band operations needs to be discussed with AUL.

Observation 5: Wide band operations can be discussed along with AUL.

3. Summary
Based on the discussion and identified observations, we propose RAN2 to discuss the following observations:

Observation 1: Wideband operation for NR-U can be inherited from CA in legacy LAA.
Observation 2: DFS channel should be considered for NR-U wideband operation 
Observation 3: Channel access schemes can be inherited from LTE-LAA/eLAA and enhanced.
Observation 4: Multi-channel access schemes can be inherited from LTE-LAA/eLAA and enhanced.
Observation 5: Wide band operations can be discussed along with AUL.
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