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1 Introduction
Now that the work item on NR is beginning, it is necessary to discuss the specification structure, which will form a framework for developing the requirements. In parallel it is expected that detailed simulation and discussion is needed to derive the requirement values.
2 Discussion

Key targets for the NR RRM specification should be to make readability and maintainability as good as possible. Since there will be interRAT handover from LTE to NR, and also NSA operation with LTE as a PCell, it is anticipated that some NR measurement requirements will also need to be included in 36.133, although in this case they will need to be fitted in to the legacy specification structure.
As is well known, at a high level, RRM specifications have previously been organised into the following major chapters

	Chapter
	Title
	Main requirements

	4
	RRC_IDLE state mobility
	Reselection requirements, number of cells and frequencies to monitor, 

	5
	RRC_CONNECTED state mobility
	Handover requirements (interruption and handover delay)

	6
	RRC Connection Mobility Control


	RRC Reestablishment, Random Access, RRC Connection release with reestablishment 

	7
	Timing and signalling characteristics
	Transmit timing, timer accuracy, timing advance, cell phase synchronisation requirements, radio link monitoring, interruption requirements

	8
	General Measurement Requirements
	Number of cells and frequencies, monitoring multiple layers with gaps, measurement period, cell identification, Capabilities for Support of Event Triggering and Reporting Criteria

	9
	Measurements performance requirements for UE


	Absolute and relative accuracy of reported measurements


Table 1 : High level structure of 36.133

Table 1 is intended to indicate the current specification structure at a very high level. It seems reasonable to continue with the same chapter headings in 38.133. They are well understood, sufficiently generic to allow logical places to capture most requirements and have served the 3GPP community and RAN4 well. Naturally, the content within the chapters may need to be updated based on NR specific issues, such as RRC_Inactive requirements, beam based requirements and possible uplink mobility requirements, requirements for different NR use cases, conducted requirements for bands below and OTA requirements above 6GHz and so on. Nevertheless, we do not see a strong motivation to radically restructure 38.133 at the top level. Creating multiple specifications for <6GHz and mm-wave bands, or equivalently, multiple sections at top level is likely to lead to a lot of duplication of text, and increase of specification effort. The same appears even more true for different NR use cases. Since there are likely to be some common requirements and some exceptions to the common requirements a single specification and structure similar to 36.133 appears to offer advantages.
Proposal 1 : A single specification with similar top level chapters to 36.133 is used for NR

Next, RAN4 needs to identify the different factors which requirements depend on, and consider how these should be reflected in lower levels of the specifications. Some of the possible factors include
· Requirement frequency range - conducted requirement for sub 6GHz and OTA requirement for above 24GHz
· UE capabilities based dependences e.g.
· NR UE category e.g. MBB, URLLC etc.
· UE capabilities e.g. supported BW
· UE RX analogue, digital or hybrid beamforming
· UE TX analogue, digital or hybrid beamforming
· CA capabilities e.g. for intraband NR
· Requirements supporting standalone or non-standalone operation
· mobility requirements for standalone operation
· PSCell maintenance requirements etc. for NSA
· Duplex mode e.g. FDD, TDD etc.
· Intrafrequency, interfrequency or interRAT requirement
· Interf and interR with/without gaps
· DRX operation
· Numerology including subcarrier spacing
There are doubtless other factors, and as a starting point for planning a suitable specification structure the main dependences of requirements need to be identified.
Proposal 2 : RAN4 works to identify main dependencies for NR RRM requirements and discusses whether these dependencies should be split to different sections, or different requirement values for different dependencies are provided in one section
For each dependency there is a choice on whether to introduce requirements in the same sections, or different sections. For instance, in LTE we know that FDD and TDD requirements are introduced in different sections. Given that LTE requirements have in many cases ended up similar between FDD and TDD duplex modes, this approach has led to duplication of text. On the other hand, intra-frequency and inter-frequency requirements are often quite different and it helps with clarity in LTE to maintain different sections for the different intra and inter requirements.
From this we can observe that the decision to split into different sections depends on how the final requirements will look, so in the initial work on NR it may be better to keep some flexibility as to how requirements are finally drafted. At any rate, a more formal approach of identifying requirements dependencies and ensuring that conscious choices are made considering readability and maintainability of specifications seems beneficial.

Another area which could benefit from further discussion is consistency of requirements style. As the RRM requirements are necessarily worked on by many different companies and individuals it is a challenging task to ensure consistency between different section. One possibility would be to agree a template and guidelines for each requirement. Some initial considerations on the template and guidelines are : 
· A section should introduce one RRM requirement (e.g. measurement period requirement and cell identification requirements may be captured in separate sections

· Each requirements section consists 

· X.X.1 Introduction

This section includes text which defines the meaning of the parameter to be defined

· X.X.2 Conditions under which the requirement applies

These are often known as side conditions in RAN4. By separating side conditions into their own sections, readability of the specification may be improved.

Where many similar side conditions exist (such for bands with similar requirements in LTE), consideration should be given to creating requirements groups, such as the band groups which simplify the addition of a new band in LTE.

· X.X.3 Requirement value

This section defines the parameter for the requirement value, considering different dependencies and (possibly side conditions). Ideally a table, or tables could be used to capture different required values in different dependences or operating conditions 

3 Conclusions

Proposal 1 : A single specification with similar top level chapters to 36.133 is used for NR

Proposal 2 : RAN4 works to identify main dependencies for NR RRM requirements and discusses whether these dependencies should be split to different sections, or different requirement values for different dependencies are provided in one section
Proposal 3 : RAN4 develops templates and guidelines for RRM requirements to try to ensure a consistent style throughout the specifications.

