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1. Introduction

The purpose of this contribution is to provide high level recommendations in developing the mmWave UE RF conformance spec 38.521-2 for the 5G NR. This contribution is a response to the R4-1714533: LS on UE RF conformance spec for mmWave OTA.
2. Discussion

R4-1714533 identified and summarized some difficulties to verify some core spec test cases and provided recommendation to RAN5 for conformance spec development. This contribution takes in to consideration difficulties identified in RAN4 and recommends few high-level approach to Tx conformance spec. development.  

The table below indicates core spec metric and RAN 5 recommendations/comments for selected test cases as an example. 
	Test Case
	Core Spec Metric
	Recommendation for RAN 5
	Comments

	Tx - Transmit OFF power
	TRP
	EIRP with TRP fallback
	· Test can be performed only at the Maximum EIRP direction 

· Procedures to maximize and search EIRP direction need to be further defined.  One option being use Maximum EIRP direction as observed when Tx is ON.

	Tx - Spurious emissions
	TRP
	EIRP with TRP fallback
	· Existing EIRP based EMC procedures can be leveraged for measurement of spurious emissions below 12.75GHz as they are not expected to be beamformed

· Allow EIRP with TRP fallback based approach as acceptable procedure. For further details on EIRP with TRP fallback method, refer R4-1709745 Importance of pre-scan to reduce mmW UE unwanted emissions test time
· MBW other than 1MHz (example: 100MHz) may be allowed as acceptable procedure but noise floor increase may make it challenging to allow for accurate measurements

· Consider methods which allow measurement of Tx and Rx emissions simultaneously   

· Radiated measurement below 30MHz not necessary and not feasible due to being in near field

	Tx - UE to UE co-existence
	TRP
	EIRP with TRP fallback
	· Allow EIRP based approach with TRP fallback as acceptable procedure

· FR1 and FR2 are separated far enough that Maximum EIRP measurement should be suffice.

	Tx - Minimum output power
	EIRP
	EIRP
	· Test can be performed only at the Minimum EIRP direction 

· Procedures to maximize the search need to be further defined.  One option being use Minimum EIRP direction as observed when Tx is ON.

	Tx - EVM
	EIRP
	EIRP
	· Test can be performed only at the Maximum EIRP direction 

· Procedures to maximize the search need to be further defined.  One option being use Maximum EIRP direction as observed when Tx is ON.


Based on comments made in table above, this contribution proposes three avenues for test time reduction:
1. EIRP with TRP fall-back approach: As indicated in table above, performing full sphere TRP may not be required for all test cases. Keeping this in mind an “EIRP with TRP fall-back” approach is proposed. This approach does not propose changing core spec metric from TRP to EIRP. This approach leverages the fact that if the measurement Peak EIRP complies with the TRP limit (as defined in core spec), then by definition there is no need to perform full sphere TRP. If Peak EIRP does not comply with the TRP limit, then continue with full sphere TRP measurements (referred to as “fall-back”) to compare against TRP limit. The advantage of such approach is reduction in test time burden as many Peak EIRP measurements may be significantly lower than the TRP limit. This offers opportunity for early exit without executing full sphere TRP testing. The disadvantage of such approach is the need to define new measurement uncertainty (MU) for EIRP for “EIRP with TRP fall-back” approach, keeping in mind uncertainty involved to find the Peak EIRP co-ordinates accurately. But various methods can be considered to identify Peak EIRP, for example: use the co-ordinates of Peak EIRP identified from full sphere testing of in band Tx power TRP measurements. Overall, the advantages of EIRP with TRP fall-back approach significantly outweigh the disadvantages and hence the proposal to adapt such method whenever possible. 
2. Pre-scan: The high-level proposal is to leverage pre-scan methods to reduce test time burden whenever possible. For example, for spurious emissions pre-scan will quickly allow generating spur list to perform formal measurements only at selected subset frequencies and corresponding direction of beam peak. Keeping in mind the need for repeatability pre-scan procedures may be developed based on device mounted on a fixture.
3. Limiting beams: Not all test cases may require measurements across all beams.  Test cases like in-band Rx EIS, in-band Tx TRP may need to be tested across all beams, but other test cases, such as ACLR may not need to be tested across all beams. For spurious emssions the decision on R4-1714533 is that measurements are only completed on the beam with highest in-band EIRP. Testing for all beams configurations across all test cases leads to weeks/months long test duration which is impractical and expensive.  

Observation 1: Measurements over full frequency range for some test cases may not always be required
Observation 2: Performing TRP measurements may not always be required for all test cases

Observation 3: Performing measurements for all beams may not be required for all test cases

Conclusions

Proposal 1: Accept EIRP based measurement approach with TRP as a fall-back.  This means reporting a maximum EIRP result below a TRP limit is sufficient to show compliance with the respective TRP limit.
  The procedure to determine the maximum EIRP and the respective measurement grid are TBD.

Proposal 2: Leverage pre-scan to minimize test frequencies and test points.  Define spurious emissions measurement procedures to such maximum EIRP or TRP measurements on emissions are not required when fast/coarse 
scan procedures, to be defined in the future, show that emissions limit by a future to be agreed on value (e.g. >20dB margin to limit). 

Proposal 3: Test only at single beam configuration (one which results in peak beam) for spurious emissions based on decision on R4-1714533 .
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