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1 Introduction and RAN4 summary
RAN4 is currently discussing how to structure their NR specification 38.101. It is likely to be split into multiple parts due to the large difference in requirements and test methodology for frequencies below 6 GHz (range 1) and mmWave (range 2). Another dimension to the problem is the interworking, both for non-standalone LTE - NR requirements and for NR-NR interworking between range 1 and range 2 frequencies. 
At RAN4#83 in May a way forward was agreed [1] dividing RF requirements in three parts:
· Technical Specification for NR range 1

· Technical Specification for NR range 2 

· Technical Specification for NR interworking between NR range1 + NR range2 and between NR and LTE
The discussion continued at the NR adhoc meeting in June since the first WF did not well enough consider Demod or RAN5 impacts. Specifically, four different options for RF and demod were discussed [2], but with no agreement. 
The 4 different options under discussion in RAN4 are summariesd in table 1.
Table 1 Specification structure options
	Options
	Specification parts

	Option 1
	38.101-1: Range 1 RF

38.101-2: Range 2 RF

38.101-3: Interworking RF

38.101-4: Range 1 Demod

38.101-5: Range 2 Demod

38.101-6: Interworking Demod

	Option 2
	38.101-1: Range 1 RF

38.101-2: Range 2 RF

38.101-3: Interworking RF

38.101-4: Demod

	Option 3
	38.101-1: Range 1 RF+demod

38.101-2: Range 2 RF+demod

38.101-3: Interworking RF+demod

	Option 4
	38.101-1: RF

38.101-2: Demod


At the present RAN4 meeting there is an input paper listing pros and cons with the different structure options [3] which is copied in table 2. The paper also attaches spec skeletons for all the options.  
Table 2 Summary of pros and cons for different options
	Options
	Pros
	Cons

	Option 1
	1. Each specification represents separated content for different frequency range for RF and performance separately.

2. Among RF or performance specs the same clause indexes could be used for all 3 specs for the same test. So the test indexes are aligned which brings efficiency for both RAN4 internally and RAN5 externally
	1. Too many separated secifications to be maintained

2. Difficulty for inter-reference among specifications for both RF and performance parts. (It’s hard to expect completely different and independent tests among NR frequency range 1 and 2 and interwork as CA/DC). The maintenance work for duplication of tables and requirements will be exponentionally growing when the spec becomes bigger.

	Option 2
	1. Each specification represents separated content for different frequency range for the RF part.

2. RF requirements can use the same clause indexes for the same tests.

3. For performance part it’s easy to refer among different frequency ranges and interwork with no need to maintain or duplicate some big tables containing the same content.
	1. The specification structure differs from RF and performance.

2. Difficulty for inter-reference among specifications for RF part. (It’s hard to expect completely different and independent tests among NR frequency range 1 and 2 and interwork as CA/DC). The maintenance work for duplication of tables and requirements will be exponentionally growing when the spec becomes bigger.

	Option 3
	1. Each specification represents separated content for different frequency range.

2. Among RF or performance specs the same clause indexes could be used for all 3 specs for the same test. So the test indexes are aligned which brings efficiency for both RAN4 internally and RAN5 externally
	1. Difficulty for inter-reference among specifications for RF part. (It’s hard to expect completely different and independent tests among NR frequency range 1 and 2 and interwork as CA/DC). The maintenance work for duplication of tables and requirements will be exponentionally growing when the spec becomes bigger.

	Option 4
	1. It’s easy to refer among different frequency ranges and interwork with no need to maintain or duplicate some big tables containing the same content.

2. It’s less political to have one spec as outcome for either RF or performance for NR in case part of it gets delayed.

3. RAN4 group is split into RF and RRM/performance sessions so it’s easier to maintain by separated resource
	1. We can’t use the same clause indexes for the same tests for different frequency range. (But subclause in lower level could still be arranged as aligned).




Since the RAN4 decisions have a large impact on RAN5, it is important that RAN5 is kept in the loop about the structure options being discussed so that options with negative impact on RAN5 can be avoided. 
Analyzing the four different specification split options being discussed from a RAN5 point of view might capture major pros/cons, not considered by RAN4.

2 Discussion
In LTE, RAN5 decided to apply a strict one-to-one mapping between RAN4 RAN5 spec clauses which has been very efficient. Some benefits with this are: Easy mapping of test cases to core requirements, easy checking what is missing in RAN5 compared to RAN4 spec, easy and less error-prone copying of text from RAN4 spec into RAN5 spec without needing to renumber all clause numbers, avoiding the risk of collinding clause number between RAN4 and RAN5 specs. It is proposed to keep the same strict mapping for NR.

The RAN5 specs are far more extensive than the RAN4 specs (36.101 is 1414 pages, 36.521-1 is 4403 pages), so it can be argued that the structure of 38.101 is even more important for RAN5 than it is for RAN4. 
If RAN5 must produce three times as many RF specifications as today for LTE, this could have a negative impact on the RAN5 timeline. Also, maintenance of mulfiple specifications with similar content and lots of duplication may also negatively affect RAN5 efficiency in long term.

As an example, if RAN4 selects three specs for Rx/Tx requirements (options 1 to 3), the reference sensitivity test cases assuming RAN5 follow the same structure could look like this:

38.521-1 clause 7.3 Reference sensitivity for NR range 1

38.521-2 clause 7.3 Reference sensitivity for NR range 2

38.521-3 clause 7.3a Reference sensitivity for NSA LTE + NR range 1

38.521-3 clause 7.3b Reference sensitivity for NSA LTE + NR range 2
It is difficult to judge exactly how much overlap/duplication there will be between these test cases, but it is reasonable to assume that 38.521-1 and 38.521-3 (for range 1) will have a lot in common, especially:

· Minimum requirements

· Test configuration table (test points)

· Test requirements

· Annex A (RMC)

· Annex B (Propagation conditions), 

· Annex C (DL signal levels), 

· Annex D (Interference), 

· Annex E (EVM definition), 

· Annex F (test tolerance), 

· Annex G (test time),

· Annex H (signal levels)
It is expected that the overlap/duplication between 38.521-1 and 38.521-2 is not as high due to NR range 1 likely being conducted tests and NR range 2 being OTA tests. 
3 Proposal
Proposal 1: For RAN5 to follow the same specification structure as RAN4, and to follow the same clause numbering as the RAN4 specs.
Proposal 2: For RAN5 to consider the different spec structure options and identify additional pros and cons coming from a RAN5 perspective.
Proposal 3: To inform RAN4 about the outcome so that a spec structure optimized for both WGs can be selected.
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