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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 this contribution, we intend to discuss about the deployed scenarios and layout for NR-U and provide our consideration.

2. Discussion
2.1 Carrier aggregation

This is a scenario of carrier aggregation between NR licensed PCell and NR unlicensed SCell, which is the most basic and common scenario of NR based access to unlicensed spectrum. Currently both LTE and NR supports carrier aggregation and in LTE, aggregation between licensed Pcell and unlicensed SCell is already supported on both downlink and uplink. Therefore, duing the email discussion [3], some companies proposed to use the existing LTE LAA as the baseline for the study on carrier aggregation between licensed band NR (PCell) and NR-U (SCell). 
However, we think NR CA should be the baseline of NRU LAA instead of LTE LAA. The terms“LTE LAA” include too many things and not sure what part in LTE LAA should be considered as baseline.  Considering the SI is to study the aggregation with unlicensed spectrum under NR project and some assumption in NR is different from LTE, therefore we propose to use NR CA as the baseline for the study on carrier aggregation between licensed band NR (PCell) and NR-U (SCell). Some possible optimizations can be studied and discussed further. 
Proposal 1: NR CA is used as the baseline for the study on carrier aggregation between licensed band NR (PCell) and NR-U (SCell).

2.2 Dual connectivity 

For dual connectivity, there are two different scenarios, one is dual connectivity between licensed band LTE (PCell) and NR-U (PSCell) which is named as ENU-DC, while the other is dual connectivity between licensed band NR (PCell) and NR-U (PSCell) which is named as NNU-DC. 
For ENU-DC, which is to improve the network capacity by exploiting NR unlicensed spectrum based on existing LTE licensed deployment, considering this is quite similar to EN-DC framework, it is proposed to take the EN-DC architecture as baseline. 

While for NNU-DC, which is to improve the network capacity by exploiting NR unlicensed spectrum based on existing NR licensed deployment, considering currently it has not been determined whether NR-DC is supported or not in Rel-15 NR and the equivalent work on licensed has not been completed, the study on this scenario should be deprioritized. This does not mean RAN2 is trying to revisit RAN1 agreement but we would like to give some priority to some scenarios that have clear baselines. 
Proposal 2: EN-DC is used as the baseline for the study on dual connectivity between licensed band LTE (PCell) and NR-U (PSCell).
Proposal 3: Study on dual connectivity between licensed band NR (PCell) and NR-U (PSCell) is deprioritized until there is clear support of NR-DC. 

2.3 Standalone 

This is a scenario which can be deployed independently with all serving cells on unlicensed spectrum. Considering the principle is trying to use the existing design as much as possible, some companies proposed to use the NR licensed framework as the baseline for the study on SA scenario during the email discussion.  However, the work in standalone NR licensed is still ongoing with many aspects not completed, e.g., idle/inactive mobility, therefore, similar as ENU-DC, we support to deprioritized the study on standalone scenario until equivalent work on standalone NR licensed has further progress. 

Proposal 4: Study on standalone scenario is deprioritized until there is good progress on equivalent work of standalone NR licensed. 
2.4 Layout for NR-U

Based on the above scenarios, we would like to list the possible aspects that needs further study and discussion. Actually the features to be supported under carrier agreegation scenario is a subset of those for dual connecticity. Similarly, for standalone scenario, some additional functionality needs to be supported compared to those for dual connectivity as shown in Figure 1. 
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Figure 1: layout for NR-U
Generally the common parts of all the supported scenarios include BWP/DRX/BFR/RSSI/transmission without grant etc. With the introduction of dual connectivity, considering unlicensed spectrum is supported to operate as PSCell, some possible enhancement on RACH and RLF/RLM is needed. For standalone scenario, since PCell is deployed on unlicensed spectrum, it is necessary to support some additional functionality including paging, SI acquirement and mobility in idle mode. We have some companion contritbutions for detailed discussion on these aspects.

In addition, based on the above discussion, the study on dual connectivity between licensed band NR (PCell) and NR-U (PSCell) and standalone scenario is deprioritized, therefore, the discussion on some aspects related to these two scenarios should be deprioritized as well. Moreover, for RLF/RLM/BFR, there may be some parallel ongoing discussion in both RAN1 and RAN4, we may need to wait for their progress before the corresponding discussion in RAN2. Therefore, we have the following proposals.   
Proposal 5: RAN2 is suggested to firstly study the enhancement on the following aspects
a. Transmission without grant

b. BWP opeation
c. DRX 

d. RSSI measurement
e. Random access
Proposal 6: RAN2 is suggested to deprioritize the study on the enhancement on the following aspects 

a. Paging 

b. SI acquirement
c. mobiltiy in idle mode
Proposal 7: RAN2 is suggested to start the study on the enhancement on the following aspects until there is corresponding progresss in RAN1/RAN4

a. RLM/RLF

b. BFR
3. Conclusion

In this contribution, we discuss about the deployed scenarios and layout for NR-U and we have the following proposals. 

Proposal 1: NR CA is used as the baseline for the study on carrier aggregation between licensed band NR (PCell) and NR-U (SCell).

Proposal 2: EN-DC is used as the baseline for the study on dual connectivity between licensed band LTE (PCell) and NR-U (PSCell).
Proposal 3: Study on dual connectivity between licensed band NR (PCell) and NR-U (PSCell) is deprioritized until there is clear support of NR-DC. 

Proposal 4: Study on standalone scenario is deprioritized until there is good progress on equivalent work of standalone NR licensed. 
Proposal 5: RAN2 is suggested to firstly study the enhancement on the following aspects
a. Transmission without grant

b. BWP opeation
c. DRX 

d. RSSI measurement

e. Random access
Proposal 6: RAN2 is suggested to deprioritize the study on the enhancement on the following aspects 

a. Paging 

b. SI acquirement
c. mobiltiy in idle mode
Proposal 7: RAN2 is suggested to start the study on the enhancement on the following aspects until there is corresponding progresss in RAN1/RAN4

a. RLM/RLF

b. BFR
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