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1	Introduction
In this contribution we provide discussion on the observed annex structure misalignment among NR BS specifications, and suggest a solution for the structure of the remaining annexes for TS 38.141-1 and TS 38.141-2. 
The main purpose of this contribution is to identify missing information elements for the NR BS test specifications, before TS 38141-1 and TS 38.141-1 will be approved by RAN and go under the change control (which could complicate flexible re-shuffling of the sections within the specs). 
2	Discussion
The following principles were formulated as the starting point: 
1. As conformance testing specification, 38.141-1/2 needs to align with core specification 38.104
1. 38.141-1/2 is for NR single RAT. As such, it can use 36.141 as a reference
1. Since 38.141-2 deals with radiated conformance testing, it may refer to eAAS conformance testing
1. 38.141-1/2 should be aligned with each other as much as possible
1. It is suggested for 38.141-1/2 to be self-contained to a large extent for the sake of convenience for testing people 

Based on the above, related BS core and test specifications (EUTRA, AAS, NR) were analysed (table 1 below) in order to identify any missing annexes for NR BS test specifications.
Table 1: comparison of the annex list for BS specifications (EUTRA, AAS, NR)
	Annex number
	TS 36.141
	TS 37.145-1, v15.1.0
	TS 37.145-2, v15.1.0
	TS 38.104, v15.3.0
	TS 38.141-1, v1.1.0
	TS 38.141-2, v1.1.0

	A
	Reference Measurement channels
	Characteristics of interfering signals (EMPTY)
	Test system characterization
	Reference measurement channels (normative)
	Reference measurement channels (normative)
	Reference measurement channels (normative)

	B
	Propagation conditions
	Environmental requirements for the BS equipment
	Calibration
	Error Vector Magnitude (FR1) (normative)
	Environmental requirements for the BS equipment (normative)
	Environmental requirements for the BS equipment (normative)

	C
	Characteristics of the interfering signals
	Test tolerances and derivation of test requirements
	Test tolerances and derivation of test requirements
	Error Vector Magnitude (FR2) (normative)
	Test tolerances and derivation of test requirements (informative)
	Test tolerances and derivation of test requirements (informative)

	D
	Environmental requirements for the BS equipment
	Measurement system set-up
	Test system set-up
	Characteristics of the interfering signals (normative)
	Measurement system set-up (informative)
	Calibration (normative, OTA specific)

	E
	General rules for statistical testing
	
	Estimation of Measurement Uncertainty
	Calculation of EIRP based on manufacturer declarations and site-specific conditions (normative)
	Characteristics of interfering signals (normative)
	OTA test system set-up (informative)

	F
	Global In-Channel TX-Test
	
	TRP measurement grids
	Propagation conditions (normative)
	
	Estimation of Measurement Uncertainty (EMPTY) (normative)

	G
	Test Tolerances and Derivation of Test Requirements
	
	Environmental requirements for the BS equipment
	
	　
	Transmitter Spatial emissions Declaration (informative, OTA specific)

	H
	E-UTRAN Measurement Test Cases(empty)
	
	Measuring noise close to noise-floor
	
	　
	Format and interpretation of tests (informative)

	I
	Measurement system set-up
	
	
	
	　
	TRP measurement grids (informative, OTA specific)

	J
	Unwanted emission requirements for multi-carrier BS
	
	
	
	　
	



Based on Table 1, list of potential annexes for TS 38.141-1/-2 was analyzed in Table 2, capturing discussion and views shared by companies as well as the proposed actions. 
Table 2: Analysis of the annexes required for BS testing specification
	
	Annex title
	Source, reference
	Discussion
	
	Proposed action for TS 38.141-1
	Proposed action for TS 38.141-2

	1
	Error Vector Magnitude (FR1) 
Error Vector Magnitude (FR2) 
	TS 38.104
	Around 90% of the content of those two annexes in TS 38.104 are the same. Therefore, it is possible to merge them - Draft CR to TS 38.104 on merging annex B and C was submitted in [5]. 
Parts of those TS38.104 annex are copied to the EVM test procedure section in test specification (i.e. EVM window length).
	
	Annex of Global In-Channel TX-Test will be added (see below), which includes EVM. Therefore, no separate annex for EVM is needed.
	Annex of Global In-Channel TX-Test will be added (see below), which includes EVM. Therefore, no separate annex for EVM is needed.

	2
	Global In-Channel TX-Test
	TS 36.141
	This annex in 36.141 was related to the following inband Tx requirements: 
-     Carrier Frequency error
-     EVM (Error Vector Magnitude)
-     Resource Element TX power
-     RS TX power (RSTP)
-     OFDM Symbol TX power (OSTP)
Referring to TS 38.104 annex B and C, the related EVM annexes were already captured.   
	
	Add this annex by reusing the above-mentioned merged EVM annex in [5].
	Add this annex by reusing the above-mentioned merged EVM annex in [5].

	3
	Characteristics of interfering signals
	TS 38.104, TS 38.141-1
	Already exists in the core specs and TS 38.141-1.
	
	Nokia to provide correction TP to the already existing annex in TS 38.141-1. 
	“Characteristics of interfering signals” is missing in TS 38.141-2. To be added. 
Nokia to provide missing annex content. 

	4
	Propagation conditions 
	TS 38.104
	This annex has been added to the TS 38.104 during Chendgu meeting. 
	
	As this is directly related to the testing, it is proposed to add this annex.
	As this is directly related to the testing, it is proposed to add this annex.

	5
	Calculation of EIRP based on manufacturer declarations and site-specific conditions
	TS 38.104
	TS38.141-1/-2 refers to TS38.104. Keep the reference as is.
	
	No action needed.
	No action needed.

	6
	Measurement system set-up
	TS 38.141-1, TS 38.141-2
	“Measurement system set-up” annex already exists in TS 38.141-1, but related OTA version in TS 38.141-2 is called “OTA test system set-up’. 
	
	No action needed.
	Align the terminology in TS 38.141-2: Rename the existing “OTA test system set-up” to “OTA measurement system set-up”

	7
	Estimation of Measurement Uncertainty
	TS 37.145-2, TS 38.141-2
	This annex (an empty placeholder) in TS 38.141-2 is based on the AAS spec, and is still empty. As this annex in AAS spec basically refers to the TR 37.842, it is proposed to remove “Estimation of Measurement Uncertainty” annex from the NR test spec, and put some explanatory text into the related clause 4 (MU).
	
	No action needed.
	Remove the “Estimation of Measurement Uncertainty” annex from TS 38.141-2 and add MU-related text add to the clause 4 (MU), if needed.

	8
	Format and interpretation of tests 
	TS 38.141-2
	Content of “Format and interpretation of tests” annex has existed in the legacy test specs as part of clause 4 in e.g. TS36.141. For NR, it was moved to the informative annex. It is missing in TS 38141-1.
	
	In email discussion: Option 1: Mirror the same “Format and interpretation of tests” from TS 38.141-2 to TS 38.141-1. 
Option 2: removed from Annex and add it back to section 4 of TS 38.141-1 and TS 38.141-2 as a new sub-section
Recommended action after email discussion: Add it back to section 4 of TS 38.141-1 as a new sub-section
	In email discussion: Option 1: Mirror the same “Format and interpretation of tests” from TS 38.141-2 to TS 38.141-1. 
Option 2: removed from Annex and add it back to section 4 of TS 38.141-1 and TS 38.141-2 as a new sub-section
Recommended action after email discussion: Removed from Annex and add it back to section 4 of TS 38.141-2 as a new sub-section

	9
	General rules for statistical testing
	TS 25.141, TS 36.141
	This is the empty annex E in TS36.141 (as already discussed in RAN4), which was inherited from UTRA TS25.141 content. 
	
	In email discussion: Option 1: Add “General rules for statistical testing” to both TS 38.141-1 and TS 38.141-2
Option 2: do not add this annex since there is no content
Recommended action after email discussion:
Option 2
	In email discussion: Option 1: Add “General rules for statistical testing” to both TS 38.141-1 and TS 38.141-2
Option 2: do not add this annex since there is no content

Recommended action after email discussion:
Option 2

	10
	Measuring noise close to noise-floor
	TS 37.145-2
	This is related to the alternative method for procedure of the Tx spur emission measurements.  
	
	No action needed.
	Add a similar annex to the OTA test spec TS 38.141-2.

	11
	Test system characterization
	TS 37.145-2
	One-sentence annex referring to the TR 37.842 for the description of the OTA test measurement systems.
	
	No action needed. 
	Add a similar annex to OTA test spec TS 38.141-2. 

	12
	E-UTRAN Measurement Test Cases
	TS 36.141
	This is the empty annex E in 36.141, which was inherited from UTRA TS25.141 content. Related TS25.141 annex (“UTRAN Measurement Test Cases”) was composed of the following elements: 
- Purpose of Annex
- Received Total Wideband Power
- Transmitted code power
- Transmitted carrier power

	
	In email discussion: 
Option 1: Add an annex “NR Measurement Test Cases” to both TS 38.141-1 and TS 38.141-2
Option 2: do not add this annex since there is no content

Recommended action after email discussion:
Option 2
	In email discussion:
Option 1: Add an annex “NR Measurement Test Cases” to both TS 38.141-1 and TS 38.141-2
Option 2: do not add this annex since there is no content

Recommended action after email discussion:
Option 2

	13
	Unwanted emission requirements for multi-carrier BS
	TS 36.141
	Content of this EUTRA annex can be handed as NR test configuration issue within clause 4.  
	
	Annex not needed. 
	Annex not needed.



3	Conclusions
[bookmark: _GoBack]As the initial step towards conclusion of the NR test specs, it is proposed to conclude on the required annexes and their content for TS 38.141-1 [1] and TS 38.141-2 [2] based on the action proposed in Table 2. Corresponding TPs will be provided once there is an agreement.   
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