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1      Introduction
In RAN #71 meeting, a study item on new radio access technology has been approved. One of objectives is to study the support of unlicensed bands. 
(1) Study and identify the technical features necessary to enable the new radio access to meet objective 1 and 2, also including:

· Tight interworking between the new RAT and LTE 

· Interworking with non-3GPP systems
· Operation in licensed bands (paired and unpaired), and licensed assisted operations in unlicensed bands

· [Standalone operation in unlicensed bands is FFS]

· Efficient multiplexing of traffic for different services and use cases on the same contiguous block of spectrum

· Standalone operation in licensed bands
In this document, we discuss the potential scenarios and protocol impacts to support unlicensed bands in the context of non-stand alone. 
2      Status of unlicensed band support in LTE
In Rel-13, LAA has been studied and downlink LAA support was standardized [2]. From higher layer perspective, the required specification impact was minimal because unlicensed carrier can be supported with CA framework. The main specification impact is RRM measurement reporting for RSSI measurement and reporting. In addition, LBT priority class and LTE QoS mapping has been specified. 
In Rel-14, eLAA work item has been approved to standardize uplink LAA support [3]. The main objective is to support UL LAA SCell. Compared to Rel-13, more specification impact is envisioned in MAC layer to handle UL transmission including LBT operation and QoS handling (if supported) in UE side. 
3      Discussion on unlicensed band support in NR 
Since standalone operation in unlicensed support is FFS in the SID [1], we can focus on licensed assisted operation in unlicensed band similar to LAA discussion. 

Since there is no discussion yet about deployment scenario in both standalone and interworking with LTE, there could be several scenarios as follows for licensed assisted operation in unlicensed band. 
· Scenario 1: NR unlicensed band assisted by NR licensed carrier with ideal backhaul

· This scenario is exactly same as LTE LAA scenario. Therefore, CA framework can be reused i.e. unlicensed carrier can be configured as SCell via PCell. 
· Although additional parameters may be required for unlicensed SCell configuration, the basic SCell configuration can be extended similar to LTE LAA standardization. Therefore, no forward compatibility issues are envisioned. 

· Scenario 2: NR unlicensed band assisted by NR licensed carrier with non-ideal backhaul

· In this scenario, unlicensed carrier is served by a different node from licensed carrier. As concluded in Rel-12 LTE system, CA framework cannot be used between carriers belonging to the different eNBs due to the delay in X2 interface. Instead, dual connectivity operation can be used to support this scenario i.e. a licensed carrier is configured as MCG and unlicensed carrier is configured as SCG. 
· Scenario 3: NR unlicensed band assisted by LTE licensed carrier with ideal backhaul
· NR is deployed in unlicensed band only while LTE is deployed in licensed carrier. It would be possible to support NR in unlicensed band e.g. high frequency band before deploying standalone NR in licensed band.
· The support of ideal backhaul and/or non-ideal backhaul in inter-working operation should be discussed. 
· Whether CA or DC framework is used would dependent on inter-working design between LTE and NR.    
· Scenario 4: NR unlicensed band assisted by LTE licensed carrier with non-ideal backhaul

· It is similar to scenario 3 but LTE and NR are associated with a different node. In this scenario, only DC framework can be applicable.   
Proposal: RAN2 discuss which scenarios need to be considered in the NR study item. 

4      Conclusion
In this contribution, we identified potential unlicensed band support in NR as follows. 
· Scenario 1: NR unlicensed band assisted by NR licensed carrier with ideal backhaul

· Scenario 2: NR unlicensed band assisted by NR licensed carrier with non-ideal backhaul

· Scenario 3: NR unlicensed band assisted by LTE licensed carrier with ideal backhaul

· Scenario 4: NR unlicensed band assisted by LTE licensed carrier with non-ideal backhaul

It is proposed that RAN2 should discuss which scenarios in the above need to be considered in the NR study item. 
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