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1	Introduction
A WI on NR-based Access to Unlicensed Spectrum [1] was approved in RAN Meeting #82. This WI was based on the findings in “Study on NR-based Access to Unlicensed Spectrum”, which are summarized in [2], considering operation in below 7GHz bands. The design target of the WID is to specify a single global solution for NR-based access to unlicensed spectrum, compatible with the NR concepts, reusing the features of NR as much as possible. NR-U will guarantee fair access to the unlicensed spectrum with Listen-Before Talk (LBT) mechanism, using the mechanism in LTE-LAA as baseline for 5 GHz, and as a starting point of the design for operation in the 6GHz band [2].
The feasibility of NR operation in unlicensed spectrum was determined considering five different scenarios namely NR-U LAA, ENU-DC, NR-U SA, NR-U SA with uplink in licensed band and NNU-DC, as follows:
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) 
· NR-U SCell may have both DL and UL, or DL-only.
· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Scenario C: Stand-alone NR-U
· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band
· Scenario E: Dual connectivity between licensed band NR and NR-U. 

[bookmark: _GoBack]In RAN4 #90bis, the impact of the NR-U scenarios A, B and C on RRM requirements was discussed. A summary of the discussions and a way forward were agreed in [4], and the specification impact was agreed to be extensive when compared to the impact of LTE-LAA.  In order to guarantee the legibility of the specifications, and also optimize RAN4 efforts in writing them, the following principles were identified in [6]:

a. The specification structure needs to fit the requirements structure, implying e.g.
i. RAN4 needs to find a suitable structure fitting different scenarios,
ii. RAN4 needs to strive to avoid text duplication as much as possible and use references,
iii. RAN4 needs to consider both TS 38.133 and TS 36.133 for Scenario B and strive for the structure similarity between the two,
b. The NR-U terminology needs to be aligned with other working groups (e.g., how to refer to NR-U in RRM specifications, scenarios naming, etc.).
In this document, we discuss the different options of specification structure.
2	Specification Structure

LTE-LAA is the precedent of NR-U, in the sense that it also specified access to unlicensed spectrum. However, while LTE-LAA scenarios considered only SCells, NR-U will have PCells, SCells and PSCells operating in unlicensed bands.
In LTE-LAA, the new requirements were included in sessions within the relevant chapters. This decision made sense, because the modification of requirements was, to some extent, relaxation of existing requirements and the text modifications were concentrated in few chapters.
In NR-U, the discussions on RRM requirements started in RAN4 #90bis and were limited to the possible impacts of the NR-U introduction on RRM requirements, and on the TS 38.133 and TS 36.133 specification structures. It was agreed that the expected modification is rather extensive when compared to LAA[6], due to the different scenarios. The actual discussion on new RRM requirements, however, needs to wait for relevant agreements in RAN1 and 2. Therefore, at this time, little is known about the of NR-U RRM requirements when compared to NR. If including these requirements will result in a massive text modification of the NR specifications, or if it will result on the addition of few sentences and tables in the relevant chapters is still unknown at this point.
At this time, the details are not yet known about the NR-U RRM requirements and the size of text modifications needed to describe them when compared to NR RRM requirements is still unclear.
In RAN4#90bis, two main options of specification structure were discussed:
1. To structure NR-U RRM requirements in a dedicated first level chapter [8].
2. To include NR-U RRM requirements in the end of each specific chapter, excluding the NR-U from existing requirements unless they are not impacted by NR-U operations [7].
There are advantages and disadvantages with each one of the options as discussed below.
Option 1, for example, is more legible, by concentrating all the requirements in a dedicated chapter. There is a precedent for this option, as cited in [8], with the V2X RRM requirements in [3]. It is also mentioned that the organization with this option may accelerate RAN4 progress. On the other hand, the impact of the introduction of V2X RRM requirements in the specification was far less extensive than what is expected for NR-U. Therefore, this option might also lead to either a lot of references to other parts of the specification reducing the readability, and/or text duplication since it will require re-writing entire Sections even if the modification of requirements is limited to new tables, or few sentences when compared to NR. 
Including a single chapter with the NR-U requirements is more readable, since it concentrates all the modifications in one part of the specification. However, it might lead to excessive text duplication, and if including lots of referring to other parts of the specification, the need to jump between sections.
Option 2, on the other hand, will require less text duplication, by only including requirements when they differ from the baseline NR. This option is also similar with what was done in TS 36.133 for LTE-LAA, therefore it ensures a continuity with the approach adopted in earlier releases.  On the other hand, in RAN4#90bis it was discussed that such an extensive change in the specifications, spread in different sections, might lead to a degradation of their readability. However, if the new requirements follow, to some extent, what was defined for LTE-LAA, i.e. relaxation of requirements due to the uncertainty of the gNB transmissions, the text modifications in TS 38.133 will be spread over the document but will be limited in terms of text inclusion in each chapter. Therefore, this approach seems to reduce the text duplication.
Including the NR-U requirements in the end of each relevant chapter will require extensive changes in the specification in terms of Sections to be modified. This approach follows what was done for LTE-LAA, ensuring continuity with other releases, and reduces the text duplication.
Table 1 summarizes the discussion on different specification structures:

[bookmark: _Ref7085150]Table 1 - Summary of the discussion of different specification structures
	Option
	Advantages
	Disadvantages

	1. Dedicated Chapter
	· More legible, since it concentrates all the modifications in one part of the specification
· Might accelerate RAN4 progress
	· May lead to text duplication

	2. Include the requirements in the end of each chapter
	· Less text duplication
· Compatible with the structure used for  LTE-LAA requirements in earlier releases.
	· May be less legible than Option 1



Both options also require consideration on how to include the requirements for E-UTRA cells in TS 36.133 for scenario B. Whichever option is chosen, the same pros and cons apply also for 36.133. We think that regardless of the option, the same approach should be used for both specifications.
Considering the observations above, it seems that there is a trade-off between readability of the specifications, amount of work required to write them and text duplication. However, considering the guidelines agreed in [6], striving for similarity between TS 36.133 and TS 38.133, and avoiding text duplication, Option 2 seems to be more suitable. Therefore, propose the following:
Include the NR-U requirements in the end of each relevant Section in TS 38.133, removing the applicability of the requirements from specific sections, unless the requirements are equal between NR and NR-U.
Include the requirements in TS 38.133 and TS 36.133 in a similar manner.

3	Terminology
Also in RAN4 #90 bis, the terminology to be used for NR-U in the RRM specifications was discussed. Also in [7], it was proposed to refer to NR-U in the RRM specifications using the band group number. The main disadvantage of this proposal is that the unlicensed bands frequencies and band naming are not yet fully agreed, and might change in the future (for example, in later releases, with the inclusion of FR2 frequencies). Therefore, this option wouldn’t be future proof. Additionally, RAN2 in [9], has referred to NR-U access in TS 38.300 as NR-based Access to Unlicensed Spectrum. A similar approach was done in the work item [1].
RAN 2 refers to NR-U as NR-based Access to Unlicensed Spectrum.
Therefore, striving for alignment between other working groups, for a future proof solution and for a readable specification, it is proposed to refer to NR-U as NR in unlicensed band, and use the abbreviation NR-U whenever possible, as it was done in [1].
In the RRM specifications, refer to NR-U as NR in unlicensed band and use the abbreviation NR-U whenever possible.
The formal naming of the scenarios is proposed as follows:
· Carrier aggregation between NR PCell in licensed band and NR SCell(s) in unlicensed band
· Dual connectivity between LTE PCell in licensed band and PSCell in unlicensed band
· Stand-alone NR in unlicensed band
· Stand-alone NR cell in unlicensed band with UL in licensed band
· Dual connectivity between NR in licensed band and NR in unlicensed band

In order to be aligned with the NR Rel-15 specs, we propose that the shortened names of the scenarios are used in the Sections names in TS 38.133 and TS 36.133.
4	Conclusion
1. Include the NR-U requirements in the end of each relevant Section in TS 38.133, removing the applicability of the requirements from specific sections, unless the requirements are equal between NR and NR-U.
1. Include the requirements in TS 38.133 and TS 36.133 in a similar manner.
1. In the RRM specifications, refer to NR-U as NR in unlicensed band and use the abbreviation NR-U whenever possible.
1. The formal naming of the scenarios is proposed as follows:
· Carrier aggregation between NR PCell in licensed band and NR SCell(s) in unlicensed band
· Dual connectivity between LTE PCell in licensed band and PSCell in unlicensed band
· Stand-alone NR in unlicensed band
· Stand-alone NR cell in unlicensed band with UL in licensed band
· Dual connectivity between NR in licensed band and NR in unlicensed band

In order to be aligned with the NR Rel-15 specs, we propose that the shortened names of the scenarios are used in the relevant subsection names in TS 38.133 and TS 36.133,.
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