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Introduction
Performance part of Rel-15 NR will be started in April and aims to be completed in RAN#82 Dec in 2018. Before specification drafting work started, we need to have a clear specification skeleton on high level. 
The specification structure for 38.101-4 (UE performance requirements specification) has been discussed during previous RAN4 meetings in [1~8] and a WF agreed in [2]. Further considerations were supplied for candidate skeletons of TS 38.101-4.
Discussion
Several candidate spec skeletons were proposed by companies. Each one has advantages and disadvantages, and it’s likely impossible to create an always stable skeleton in the early release since we cannot foresee which features and which test cases will be introduced in later release taking LTE experience. 
Q1: How to differentiate frequency ranges / different test methods
As list in last RAN4 meeting, several options can be considered to differentiate frequency ranges / different test methods
· Option1: Using separate sections for Conductive test and OTA test (‘Pure baseband test’)
· Option2: Using separate tables or dedicated sub-section to clarify the applicable rules for frequency ranges and test methods
· Option 3: Using separate sections for different frequency ranges (FR1, FR2, and interworking across FR1+FR2)
Currently FR1 (sub6GHz) and FR2 (above 24GHz) supported in Rel-15 NR. Some system parameters i.e. CHBW, SCSs are pending on frequency ranges, and UE capability signaling for part of UE features are separate for different frequency ranges. Meanwhile applicable test methods are different for FR1 and FR2. We also foresee new frequencies which out of both FR1 and FR2 are proposed in RAN plenary by operators.
For NR UE RF specifications, we have separate specs for FR1, FR2 and interworking between FR1 and FR2. For NR BS specification, separate chapters were allocated for conductive and OTA requirements, and separate sub-sections allocated for FR1 and FR2. For NR RRM specs, no differentiated sections for FR1 and FR2, but separate tables in the same section introduced if different requirements applicable for different frequency ranges.
Unlike UE RF requirements, performance requirements majorly verify baseband processing capability and usually performance requirements are introduced in a band agnostic manner. Fundamental issue is whether we will have same test metrics for conductive and OTA test for performance requirements. In LTE, relative throughput and absolute throughput under certain SNR points were used for CSI and demodulation requirements. Following NR test SI conclusion, a ‘pure baseband’ testing methodology was adopted for demodulation performance testing in FR2. We believe similar test metrics as LTE can be applied for FR2 based ‘pure baseband’ testing methodology.
Based on above considerations, we may no need to divide separate sections for different frequency ranges and test methods. Meanwhile in order to avoid confusion for test set-up and test methodologies for test cases and improvement readability to RAN5, we can clarify the applicable rules (applicable frequency ranges and applicable test methodologies) for each test case in a test applicability sub-section. 
Below tables give example how to clarify test application, different tables can be introduced for FR1, FR2, and interworking between FR1 and FR2. In future, if we introduce new test cases which applicable for new frequency ranges i.e. 6GHz ~24GHz or over than 52.5 GHz, new table can be introduced. Also if new OTA test methodologies introduced in future, then new row can be added into tables, to clarify the applied test methodologies.

Table 1: Test cases list for FR1
	Test case number 
	Applicable Test method

	
	Test Method A (conductive test)
	Test Method B
(OTA-pure baseband)
	Test Method X
(new OTA test in future release)

	Test #XX.1
	Yes
	
	

	Test#xx...
	Yes
	
	



Table 2: Test cases list for FR2
	Test case number 
	Applicable Test method

	
	Test Method A (conductive test)
	Test Method B
(OTA-pure baseband)
	Test Method X
(new OTA test in future release)

	Test #yy.1
	
	Yes
	

	Test#yy…
	
	
	Yes



Table 3: Test cases list for interworking between FR1 and FR2
	Test case number 
	Applicable Frequency Ranges
	Applicable Test method

	
	FR1
	FR2
	
	Test Method A (conductive test)
	Test Method B
(OTA-pure baseband)
	Test Method X
(new OTA test in future release)

	Test #zz.1
	CC1
	Yes
	
	
	Yes
	
	

	
	CC2
	
	Yes
	
	
	Yes
	



With above analysis, we can observed that option 2 is more friendly for future proof considering new frequency ranges and new OTA test methodologies will be introduced in future release.
P1: Pending on the feasibility of test metric under conductive and OTA test methodologies, no need to have differentiated section for FR1 and FR2 and different test methodologies; we can clarify the applicable rules in a test applicability sub-section.

Q2: How to differentiate WIs/features
· Option 1: Using separate sections for different WIs/features
· Option 2: Treating case by case pending on test cases introduced
Pending on test cases introduced under WIs, taking LTE experience, not every WIs need individual sections i.e. MIMO WI, feICIC, and some other pure RAN4 WIs. In NR Rel-15, we have only one WI, for future release we can foresee several WIs/features will be introduced. Not every WIs/features require individual sections, also pending test cases which will be introduced, not all features/WIs can be placed under sections of same level. 
Proposal 2: Considering diverse and uncertainty of different WIs/features and accumulated sections with new WIs/features, not treating WIs/Features as a generic item to divide sections. WIs/features can be treated case by case when corresponding test cases introduced.

Q3: What are top chapters for 38.101-4
It’s impossible to generate an always suitable structure in early release considering uncertainty of future releases. On the other hand, we need to ensure the chapters and top levels of sections stable in a future proof manner.
4 candidate options were list in last RAN4 meeting, 
· Option 1: using demodulation and CSI
· Option 2: using test methodologies
· Option 3: using feature WIs
· Option 4: using frequency ranges
As analyzed above, option 3 based features to divide main section not preferred from us. 
Generally, the test cases introduced under performance specification belong to either demodulation requirements or CSI requirements. Treating CSI and demodulation as major chapters will be most solid structure. 
For demodulation requirements, physical channels can be used as top level section which in line with current specs. 
For CSI requirements, using reporting contents to divide top sections are straightforward.
For option 2 and option 4, considering uncertainty of introducing new frequency ranges and test methodologies in future release, another alternative will be using methodologies as main chapter i.e. (Hybrid of option 2 and option 4)
· Requirements for Conductive test/Test Method A
· Requirements for OTA test/Test method B
· Requirements for interworking (Hybrid of conductive test and OTA test)
Proposal 3: Introduced demodulation requirements and CSI requirements as two major chapters for 38.101-4
Based on above analysis and observation, a tentative structure for 38.101-4 was given as below. Detailed skeleton was provided in the companion paper [10]. 
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Alt 1: Demod and CSI based
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Alt 2: Test methodologies based
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In this contribution, we analysed the specification structure of 38.101-4 with proposals.
P1: Pending on the feasibility of test metric under conductive and OTA test methodologies, no need to have differentiated section for FR1 and FR2 and different test methodologies; we can clarify the applicable rules in a test applicability sub-section.
Proposal 2: Considering diverse and uncertainty of different WIs/features and accumulated sections with new WIs/features, not treating WIs/Features as a generic item to divide sections. WIs/features can be treated case by case when corresponding test cases introduced.
Proposal 3: Introduced demodulation requirements and CSI requirements as two major chapters for 38.101-4
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