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In RAN75 meeting, a new study Item on NR-based Access to Unlicensed Spectrum t was approved [1]. The following architectural scenarios were introduced in this new SI: 
· 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 identify potential deployment scenarios to support NR based access on unlicensed spectrum. 
Discussion
2.1 Carrier aggregation of licensed band and unlicensed band
· CA of  NR Pcell and NR-U Scell


Figure 1: CA of {NR Pcell +NR-U Scell}

As shown in Figure 1, carrier aggregation between NR PCell and NR-U SCell is the basic scenario to support offloading eMBB data from licensed band. This scenario is similar to LAA/eLAA scheme and some solutions for LTE unlicensed band can be reused for this case. CA of {NR PCell +NR-U SCell} should be supported for NR-U.
Propose 1: The scenario: CA of {NR PCell +NR-U SCell} should be supported for NR-U.

 
· CA of  LTE Pcell and NR-U Scell


Figure 2: CA of {LTE Pcell +NR-U Scell}

As illustrated in Figure 2, according to present NSA NR architecture, LTE carrier can be regarded as Pcell of NR-U Scell operating with CA mode.   This is similar to Rel-15 NR non-standalone operation based on NR-LTE dual connectivity.  In order to support carrier aggregation of LTE PCell and NR-U SCell,   tight synchronization between NR and LTE is required.  This scenario should be de-prioritized in the study of NR-U.
Propose 2: The scenario: CA of {LTE PCell +NR-U SCell} should be deprioritized in the study of  NR-U.
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· DC of  LTE PCell and NR-U PScell


Figure 3: DC of {LTE Pcell +CA of {NR-U PScell+NR-U Scell}}

As shown in Figure 3, the inter-connection between  LTE PCell and NR-U PScell/Scell through non-ideal backhaul. However, NR-PScell and NR-U Scells are connected with carrier aggregation architecture.   Similar to Rel-15 EN-DC scheme, NR-U can provide efficient offloading ability to licensed LTE carrier with LTE carrier supporting UE mobility.  Therefore, this scenario is important for NR-U and should be supported in unlicensed band.

Propose 3: The scenario: DC of {LTE Pcell +CA of {NR-U PScell+NR-U Scell}} should be supported for NR-U.

· DC of NR Pcell and NR-U PScell



Figure 4: DC of {NR Pcell +CA of {NR-U PScell+NR-U Scell}}

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]DC of {NR Pcell +CA of {NR-U PScell+NR-U Scell}} is shown in Figure 4, which the requirements of ideal backhaul between NR Pcell and NR-U Scell is relaxed.  This deployment scenario is beneficial for providing 5G data rate with large coverage on unlicensed band. However, considering that the design of DC of NR-NR has not started yet, this scenario should be considered after completion of NR-NR DC work.

Propose 4: The scenario: DC of {NR Pcell +CA of {NR-U PScell+NR-U Scell}} should be deferred after the completion of NR DC work.

                               
2.3 Standalone NR unlicensed carrier




[bookmark: OLE_LINK37]Figure 5: Standalone NR-U

As illustrated in Figure 5, standalone NR-U carriers operate in unlicensed band with CA or DC approach. Stand alone NR-U is independent of licensed band and can provide more flexibility of network deployment than CA or DC modes with cost of higher specification complexity in e.g., LBT, UCI feedback, PRACH, additional control information transmission on U-carrier, Cell reselection, etc. Therefore, NR-based cell operating standalone in unlicensed spectrum should be supported and fully investigated.  . 

[bookmark: _GoBack]Propose 5: NR-based cell operating standalone in unlicensed spectrum should be supported and fully investigated, 

Conclusion
The above discussion is summarized with following observations and proposals:
Propose 1: The scenario: CA of {NR PCell +NR-U SCell} should be supported for NR-U.
Propose 2: The scenario: CA of {LTE PCell +NR-U SCell} should be de-prioritized   in the study of NR-U.
Propose 3: The scenario: DC of {LTE Pcell +CA of {NR-U PScell+NR-U Scell}} should be supported for NR-U.
Propose 4: The scenario: DC of {NR Pcell +CA of {NR-U PScell+NR-U Scell}} should be deferred after the completion of NR DC work.
Propose 5: NR-based cell operating standalone in unlicensed spectrum should be supported and fully investigated
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