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[bookmark: _Ref298777854][bookmark: _Toc458153810]Introduction
To efficiently utilize the large amounts of unlicensed spectrum available worldwide, both licensed operation and unlicensed operation are considered for NR. At RAN-75, a study item on NR-based Access to Unlicensed Spectrum was approved [1]. The NR Unlicensed Study Item Description lists the following architectural scenarios:
·  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; 
Based on the above, the following deployment scenarios can be identified:
· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)
· NR-U SCell may have both DL and UL, or DL-only.
· [bookmark: _Hlk500847837]Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)
· [bookmark: _Hlk500847868]Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Stand-alone NR-U
In this contribution, we will discuss the deployment scenarios in more detail and share our views.
[bookmark: _Toc458153811]Discussion
Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)
Carrier aggregation of NR-U (SCell) with licensed band NR (PCell) is a fundamental and vital deployment scenario, which is similar to Licensed Assisted Access (LAA), providing support for DL and/or UL data offloading for operators with licensed carrier. Similar design principles can be reused for NR-U (SCell) which should reduce the overall system development effort. 
However, we know that some L1 control signalling and random access were not supported in LAA, which will have some impact on some deployment scenarios supported by NR, especially in NR-U stand-alone scenario. So, given that L1 control signaling and random access need to be supported at least for NR-U standalone operations, it seems natural to extend the possible usage of PUCCH and PRACH to NR-U SCells in the carrier aggregation case as well. In addition, for CA aggregation scenarios, the usage of PUCCH and PRACH in the NR-U SCells may be justified for offloading control signaling and random access from the NR PCell. Therefore, we think that L1 control signalling and PRACH may be supported in the NR-U SCell for the CA scenarios of NR-U (SCell) with licensed band NR (PCell).
Proposal 1: Carrier aggregation of NR-U SCell with licensed band NR PCell should be supported.
Proposal 2: L1 control signalling and PRACH should be supported in the NR-U SCell.
Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)
[bookmark: OLE_LINK10]Compared to carrier aggregation scenarios of NR-U (PSCell) with licensed band NR (PCell), this scenario will be beneficial to support non-ideal backhaul and non-collocated cases between licensed (macro) gNB and unlicensed (pico) gNB. In addition, this scenario requires L1 control signalling and random access support in the NR-U SCell.
Furthermore, if DC with only NR cells is supported in this phase, we suggest that the impact on NR (PCell)-NR-U (PSCell) DC need to be considered during NR-NR DC standardization.
Proposal 3: Dual connectivity between NR-U (PSCell) and NR licensed (PCell) should be supported.
Stand-alone NR-U
Stand-alone NR-U is another vital scenario. Compared to CA/DC scenarios, standalone NR-U enables simple and rapid deployment which can benefit from offloading users from NR licensed carrier and supporting a large class of private network use cases. Similar to DC scenarios, L1 control signalling and PRACH need to be supported. In addition, other operations also need to be supported, e.g., RRM, system information/paging, SSB, mobility, etc.
[bookmark: OLE_LINK6]Proposal 4: Stand-alone NR-U with priority on frequency bands above 6GHz should be supported.
Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
For LTE (PCell) and NR-U (PSCell) DC scenarios, it is similar to NR-U (PSCell) and NR licensed (PCell) DC scenario. Both need to support NR gNB as a secondary base station operating on the unlicensed carrier. Based on NR-U (PSCell) and NR licensed (PCell) DC scenarios, some additional work may still need to be done for LTE (PCell) and NR-U (PSCell) DC scenarios, e.g., standardize LTE eNB as a primary base station to work on the licensed carrier.
In addition, considering the time factor in the NR-U SI, we can discuss this scenario in the NR-U WI or after the licensed band NR and NR-U DC deployment scenario. On top of it, we think this scenario is easily supported when NR (PCell) and NR-U (PSCell) DC are standardized with the standardized EN-DC.
In summary, from the perspective of standardization procedure, we should study the issues of NR side (i.e. Pure NR scenarios) first, and then study issues of LTE side to support the LTE-NR-U DC scenario.
[bookmark: OLE_LINK4]Proposal 5: Pure NR scenarios can be studied first, and then related conclusions can easily be extended to support the LTE-NR-U DC scenario with some spec modifications of LTE side.
[bookmark: _Toc458153812]Conclusion
In this contribution, we discussed different deployment scenarios for NR-U and based on the discussion we have made the following proposals:
Proposal 1: Carrier aggregation of NR-U SCell with licensed band NR PCell should be supported.
Proposal 2: L1 control signalling and PRACH should be supported in the NR-U SCell.
Proposal 3: Dual connectivity between NR-U (PSCell) and NR licensed (PCell) should be supported.
Proposal 4: Stand-alone NR-U should be supported.
Proposal 5: From a standardized point of view, we propose that the study of NR-U stand-alone can be used as a basis for studying NR-U (SCell) and licensed band NR (PCell) CA scenario and/or NR-U (PSCell) and NR licensed (PCell) DC scenario.
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