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Introduction
In RAN4#94e, discussions took place related to how to capture NR-U applicability of requirements. The corresponding way forward[1] is:
	
WF on NR-U RRM Requirements (Part 1)
General applicability rules
Further discuss:
Option 1: include applicability section
Option 2a: no applicability section, assume all sections by default applicable for NR-U
Address questions Q1, Q2
Option 2b: no applicability section, exclude the applicability to NR-U by default, unless explicitly stated and: 
the meaning of “for NR-U”/”to NR-U” is clearly defined, e.g. NR-U serving cell, NR-U neighbour cell, relevance for different NR-U scenarios A-C etc.
Address question Q1
Questions to answer:
Q1: How to capture the conditions on what the overall set of requirements is, and which requirements are expected to be met by a UE in a particular operating scenario? (can also be a non NR-U scenario where NR-U neighbors are configured) and with particular NR-U capabilities? (eg capability to support scenario A, B, C etc…)
Q2: For companies who want to include NR-U “by default” (option 2a) in applicability: provide further detailed proposals of exactly what is considered to be within the scope of this default, and how a requirement covered by this default should be interpreted so that we can better evaluate the proposal




Discussion
To discuss a concrete example, we discuss the requirements applicability in idle mode, based on the approved specification. structure [2]. We consider both 4.2.2.x (which could be referred to as “non NR-U requirements” but as we will see some requirements in these section still apply when a UE is operating with SA NR-U in idle mode” and 4.2A.2.x requirements (which could be referred to as “NR-U” requirements but as we will see some of these requirements apply when a UE is operating without NR-U if it also supports NR-U SA operation).

	Section
	Title
	Notes

	4.2.2.1
	UE measurement capability
	Strictly, this section applies when the UE is not configured with a serving cell operating with CCA, however it is agreed that the equivalent 4.2A.2.1 section will just be a reference to this section.

	4.2.2.2
	Measurement and evaluation of serving cell
	By definition, this section applies when the UE is not configured with serving cell operating with CCA.

	4.2.2.3 
	Measurements of intra-frequency NR cells
	Since these requirements are for intrafrequuency operation, this section applies when the UE is not configured with a serving cell operating with CCA and this also implies that intra-frequency cells must have no CCA.

	4.2.2.4
	Measurements of inter-frequency NR cells
	This section has requirements for idle measurements when the inter-frequency target cell is not operating with CCA. It can apply in two different cases
· When the UE operates with a non CCA serving cell and measures non CCA interfrequency neighbours
· When the UE operates with a CCA serving cell and measures non CCA interfrequency neighbours

	4.2.2.5
	Measurements of inter-RAT E-UTRAN cells 
	This section has requirements for idle interRAT measurements It can apply in two different cases
· When the UE operates with a non CCA serving cell and measures interRAT neighbours
· When the UE operates with a CCA serving cell and measures CCA interRAT neighbours

	4.2.2.6
	Maximum interruption in paging reception 
	The requirements apply when the cell for which SI is being received is on a carrier frequency with no CCA, regardless of whether the camping cell is on a carrier frequency with CCA

	4.2.2.7
	General requirements
	This section applies when the UE is not configured with a serving cell operating with CCA Both CCA and non CCA frequencies could have higher absolute priority

	4.2A.2.1
	UE measurement capability (note: section should just be a reference to 4.2.2.1)
	Strictly, this section applies when the UE is configured with a serving cell operating with CCA, however it is agreed that the 4.2A.2.1 section will just be a reference to 4.2.2.1 section

	4.2A.2.2
	Measurement and evaluation when CCA is used on the serving cell
	By definition, this section applies when the UE is configured with serving cell operating with CCA.

	4.2A.2.3 
	Measurements of intra-frequency NR cells when CCA is used on the serving cell and target cell
	Since these requirements are for intrafrequuency operation, this section applies when the UE is configured with a serving cell operating with CCA and this also implies that intra-frequency cells have CCA..

	4.2A.2.4
	Measurements of inter-frequency NR cells when CCA is used on the target cell
	This section has requirements for idle measurements when the inter-frequency target cell is operating with CCA. It can apply in two different cases
· When the UE operates with a non CCA serving cell and measures CCA interfrequency neighbours
· When the UE operates with a CCA serving cell and measures CCA interfrequency neighbours

	4.2A.2.5
	Measurements of inter-RAT E-UTRAN cells when CCA is used on the serving cell
	This section applies when the UE is not configured with a serving cell operating with CCA

	4.2A.2.6
	Maximum interruption in paging reception when CCA is used on the  cell which the UE is reselecting towards 
	The requirements apply when the cell for which SI is being received is on a carrier frequency with CCA, regardless of whether the camping cell is on a carrier frequency with CCA

	4.2A.2.7
	General requirements
	Requirement applies when serving cell has CCA Both CCA and non CCA frequencies could have higher absolute priority


Table 1: Summary of requirements applicability for idle mode from agreed specification structure
Taking a different view, we could ask which requirements might apply (depending on neighbor frequencies configured) in different UE operating modes, and under different assumptions on UE capabilities (supported scenario)  and there are a mixture of intra-frequency, interfrequency NR-U and NR licensed neighbours and interRAT neighbours
Operating with a non CCA serving cell
4.2.2.1,4.2.2.2, 4.2.2.3, 4.2.2.4, 4.2A.2.4, 4.2.2.5, 4.2.2.6 (during reselection to non NR-U target), 4.2A.2.6 (during reselection to NR-U target), 4.2.2.7
Operating with a CCA serving cell
4.2A.2.1,4.2A.2.2, 4.2A.2.3, 4.2A.2.4, 4.2A.2.4, 4.2A.2.5, 4.2A.2.6 (during reselection to NR-U target), 4.2A.2.6 (during reselection to non NR-U target), 4.2A.2.7
UE without standalone NR-U capability
Yet another UE may “support” NR-U but support only scenario A. In this case, it makes no sense to measure NR-U in idle mode since such UE can never camp in idle mode on an NR-U cell. Hence it should support only 4.2.2.1 thru 4.2.2.7 and none of the 4.2A.2.x requirements. Yet this UE should meet both licensed NR interfrequency (9.3) and NR-U interfrequency (9.3A) requirements in RRC connected state, because it supports NR+NR-U carrier aggregation.
From this description, we can see that requirements applicability is not completely straightforward and at any given time the requirements applying to the UE can be a mixture of so called “NR” and “NR-U” requirements, depending on
· Which NR-U scenarios the UE supports (e.g. scenario A,B, C etc.)
· Whether the UE is operating with a serving cell with CCA or without CCA
· What type of inter-frequency neighbor cells cells are configured (with CCA, without CCA, mixed)

The analysis provided is for idle more, but a similar consideration would result from most other RRM requirements in 38.133 or 36.133.
Observation 1 : The set of applicable requirements for a UE at any given time can be a mixture of so called “NR” and “NR-U” requirements depending on at least
· Which NR-U scenarios the UE supports (e.g. scenario A,B, C etc.)?
· Whether the UE is operating with a serving cell with CCA or without CCA?
· What type of inter-frequency neighbor cells are configured (with CCA, without CCA, mixed)?


Based on this observation, our view is that it is quite difficult to make a meaningful blanket statement to assume that “all sections by default applicable for NR-U”, since there are many subtlties which are not captured in such an applicability statement. In general, “NR-U” in this statement does not have a fixed meaning but its interpretation can vary from requirement to requirement. Another problem is that when new features are added in future RAN4 needs to be careful either to check their applicability to NR-U or else override the default applicability, which can easily be forgotten.
Observation 2 : A statement that that “all sections by default applicable for NR-U” is not meaningful, since the meaning of “NR-U” varies from section to section.
Observation 3 : A statement that that “all sections by default applicable for NR-U” may create future problems when adding new features if they do not apply to NR-U and it is forgotten to exclude them.

We then try to address the questions from the way forward based on the observations
Q1: How to capture the conditions on what the overall set of requirements is, and which requirements are expected to be met by a UE in a particular operating scenario? (can also be a non NR-U scenario where NR-U neighbors are configured) and with particular NR-U capabilities? (eg capability to support scenario A, B, C etc…)
The overall set of requirements cannot be clearly seen unless option 1 is selected, since the overall set would need to be summarised in a single part of the specification
Q2: For companies who want to include NR-U “by default” (option 2a) in applicability: provide further detailed proposals of exactly what is considered to be within the scope of this default, and how a requirement covered by this default should be interpreted so that we can better evaluate the proposal
Our view is that there is no clear way to specify the scope of the default in light of observations 1 & 2 
For this reason, our view is that option 2A should not be considered, especially as it was supported by only one company in RAN4#94e and the agreed specification structure indicated via colour coding that CCA operation would be excluded “by default” and then the discussion was about whether to extend the existing requirement to explicitly cover the CCA and non CCA cases (i.e. override the default) – green colour, or to make a CCA variant of the requirement (purple colour).
	Scope of existing requirements extended to cover CCA and non CCA
CCA is excluded by default, CCA variant of requirement added in another subsection
CCA is excluded by default, CCA variant of requirement not necessary
CCA variant of requirement



Proposal 1 : RAN4 excludes option 2a, which is “no applicability section, assume all sections by default applicable for NR-U”
When it comes to choosing between option 1 and option 2b, our view is less strong. The main pro of option 1 is that all the information is captured in a common place (applicability section 3) and therefore it is more straightforward to understand the full picture of how a UE operates in a given UE state in terms of which requirements it should meet. For example, we structured the requirements in different tables according to
38.133
· Monitoring Requirements for UEs in RRC idle and RRC inactive state prior to reselection to a serving cell operating with CCA
· Monitoring requirements for UEs in RRC conencted state,  which support standalone operation on cells with CCA, and UEs which support carrier aggregation of Scells operating with CCA, prior to the PCell handover to a serving cell operating with CCA, or the addition of an Scell operating with CCA
· Applicability of requirements prior to configuring a serving cell with CCA
· Requirements for UEs which support standalone operation on cells with CCA, prior to the handover,  reestablishment or redirection to a serving cell operating with CCA
· Requirements for UEs which support carrier aggregation of Scells operating with CCA, prior to the addition of an Scell operating with CCA
· Applicability of requirements after configuring a UE with a CCA serving cell (different columns for scenario A, B,C)
36.133
· Monitoring Requirements for UEs prior to configuration of an NR cell operating with CCA
· Applicability of requirements for addition of a serving cell with NR CCA
· Applicability of requirements for operating with EN-DC with a PSCell using NR CCA

We do acknowledge that this high level overview becomes quite difficult to derive and follow, so although we think that an overview has clear benefits, it also creates effort in terms of including and maintaining correct information in the specification. The basic reason is that applicability of requirements for NR-U has many different dimensions, as previously indicated, making it a complicated subject. On the other hand, this is also a good reason why RAN4 should do the work and reach a common understanding of the requirements that are needed, rather than leaving it to individual UE and network design engineers who may have different interpretations.
The alternative under scenario 2B would be to capture the same information in the individual sections. In this case, both existing and newly added sections need to be updated. Taking the idle mode example, it is not clear from the existing section 4.2.2.3 wording (which was drafted prior to the introduction of NR-U scenario C)  that the requirements can apply both when the UE operates without NR-U (this part is rather obvious) and also when the UE is camped on an NR-U serving cell (which is not obvious). Yet the same rule as for inter-frequency applicability (i.e. both 4.2.2.3 and 4.2.2.3A might apply concurrently with either type of serving cell) does not apply for 4.2.2.2 (intra-frequency requirements). Thus we think the main pros and cons of using option 2B would be
Pros : 
· The individual sections can use any suitable wording as agreed in RAN4 which removes some of the constraints of grouping “like” requirements together in a table in chapter 3, and therefore makes for simplified wording and maintenance.
Cons : 
· There is no top level overview of the full set of requirements that needs to be supported when operating with NR-U and deep understanding of the specification is necessary to get a picture of what needs to be implemented.
· Many existing sections need to be updated to specify their exact relevancy when a UE has an NR-U serving cell
When doing planning work for NR-U requirements, we considered the last disadvantage as major, which is why we proposed to use option 1. However, it is also valid to say that there is no “perfect” approach for adding NR-U requirements in 38.133 and the more important aspect is that the information is captured, rather than the style in which it is captured. Hence, although we have a preference towards option 1 based on the planning and work that has been done so far (to avoid adding many applicability type statements in both new and existing sections) we are also fine to consider option 2B provided that the necessary information is captured.
Proposal 2 : RAN4 discusses the pros and cons of option 1 and 2B. Our current preference is towards option 1
Conclusions
Observation 1 : The set of applicable requirements for a UE at any given time can be a mixture of so called “NR” and “NR-U” requirements depending on at least
· Which NR-U scenarios the UE supports (e.g. scenario A,B, C etc.)?
· Whether the UE is operating with a serving cell with CCA or without CCA?
· What type of inter-frequency neighbor cells are configured (with CCA, without CCA mixed)?
Observation 2 : A statement that that “all sections by default applicable for NR-U” is not meaningful, since the meaning of “NR-U” varies from section to section.
Observation 3 : A statement that that “all sections by default applicable for NR-U” may create future problems when adding new features if they do not apply to NR-U and it is forgotten to exclude them.
Proposal 1 : RAN4 excludes option 2a, which is “no applicability section, assume all sections by default applicable for NR-U”
Proposal 2 : RAN4 discusses the pros and cons of option 1 and 2B. Our current preference is towards option 1
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