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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. The specification structure for 38.101-4 (UE performance requirements specification) has been discussed during RAN4#18 AH-1 and RAN4#86 in [1], [2] and [3]. Before specification drafting work started, we need to have a clear specification skeleton on high level. 
Discussion
Several candidate spec skeletons were proposed by companies as summarized in the tables below. 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. 

	
	First level
	Second Level
	1 Third Level
1.1 Fourth Level
1.1.1 Fifth Level

	LTE experience (36.101) 
	Demod, CSI and separate sections for MBMS, D2D/eD2D , V2V/ V2X introduced in releases when corresponding features introduced 
	Demod: Physical channels (PDSCH,PDCCH,PBCH)
	1 Duplex Mode
1.1 Transmission modes
1.1.1 Number of Tx antennas

	
	
	CSI: Reporting content (CQI,PMI and RI)
	1 Scheduled mechanisms
1.1 Reporting mode
1.1.1 Duplex mode

	E/// (R4-1713200,R4-1713199)
	Demod , CSI and functional requirements +
Separate for difference frequency ranges( FR1,FR2 and Interworking between FR1 and FR2)
	Demod: Physical channels (PDSCH,PDCCH,PBCH)
	1 Transmission modes (WI)
1.1 Number of Rx antennas

	
	
	CSI: Reporting content (CQI,PMI and RI)
	1 Transmission modes (WI)
1.1 Number of Rx antennas

	Huawei (R4-1801681,R4-1801682)
	Feature groups, eMBB (including single carrier, EN-DC, CA/DC, SUL,…), URLLC, mMTC and NR V2X.
	Demod and CSI
Separate based on test method (conductive or OTA)
	1 Physical channels
1.1 Transmission mode
1.1.1 Frame structure/Duplex mode
1.1.1.1 Number of receiver antennas

	Intel (R4-1801756,R4-1801757)
	Option 1: Demod +CSI
Option2 &3: WI basis (feature)
	Option 1&2 Option 2:
Test method and Frequency range basis
Option 3: Demod &CSI
	Option 1:
1 WIs
1.1 Physical channel
1.1.1 Rx antennas
1.1.1.1 Frame structure/Duplex mode, CA, DC
Option 2:
1 Demod,CSI
1.1 Physical channel
1.1.1 Rx antennas
1.1.1.1 Frame structure/Duplex mode, CA, DC
Option 3:
1 Physical channel
1.1 Rx antennas
1.1.1 Frame structure/Duplex mode, CA, DC


[bookmark: OLE_LINK1]We still observed some communality among above diverse proposals pf spec skeletons. When determining spec structure for 38.101-4, at least below items we need to differentiate by separate chapters or sections, no matter placed under which level and whether they can be combined together into the same level:
· Demod and CSI  
· Physical channels: PDSCH, PDCCH, PBCH
· Number of Rx Antennas: 1Rx,2Rx, 4Rx
· Duplex mode: FDD, TDD, etc.
· Multil-carrier: CA,DC 
Also there are same items, we may need to discuss whether need to be differentiated by separate sections:
· Frequency ranges : (FR1, FR2 and interworking) 
· Test method: Conductive, OTA 
· TM modes: TM1
· Features/WIs: eMBB, V2X, mMTC, etc.

Q1: Do we need separate sections for different WI/features?
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. 
Ob1: 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.

Q2: Do we need to divide separate sections for different frequency ranges and/or test methods?
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.
Ob2: 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.

Q3: How to treat duplex mode, DC, CA?
For UE RF specs, such agreements were made for the clause suffix as in R4-18032477.
	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplement Uplink (SUL)

	D
	UL MIMO


Following above agreements in UE RF specs and what we did in LTE, sub-sections can be introduced for single carrier (FDD), single carrier (TDD), CA/DC, and [SUL].

Q4: 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.
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.
P1: Introduced demodulation requirements and CSI requirements as two major chapters for 38.101-4
P2: For the chapter of demodulation requirements, the first level sections can be divided by physical channels (PDSCH, PDCCH and PBCH).
P3: For the chapter of CSI requirements, the first level sections can be divided by CSI reporting contents (CQI, PMI, CRI, SLI,RI, and L1 RSRP).
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 [4]. 
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Conclusion
In this contribution, we analysed the specification structure of 38.101-4 with below observations and proposals.
Ob1: 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.
Ob2: 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.
P1: Introduced demodulation requirements and CSI requirements as two major chapters for 38.101-4
P2: For the chapter of demodulation requirements, the first level sections can be divided by physical channels (PDSCH, PDCCH and PBCH).
P3: For the chapter of CSI requirements, the first level sections can be divided by CSI reporting contents (CQI, PMI, CRI, RI, and L1 RSRP).
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