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1.
Background
In RAN5 FR2 testing specifications, UE is required to disable Tx diversity schemes in all test cases based on discussion upon the LS R4-1904963 [1]. For example in TS 38.521-2 section 6.1 and 7.1 it is specified ‘For conformance testing of all test cases in this specification, the UE under test shall disable UL Tx diversity schemes’. However there is some ambiguity in current wording that whether UE can transmit on both polarizations simultaneously. This paper addresses this problem, and also discusses the proper applicable test cases of disabling Tx diversity. 

2
Discussion
In RAN4 it was intensively discussed that serious PSD fluctuation would be caused by simultaneous existence of below three contributing factors [2]:

a) UL transmission in both polarizations

b) allowable transmit diversity schemes

c) TE measurement in a single polarization 

The problem can be avoided by removing one of the 3 contributing factors, and possible solutions are listed in the LS R4-1904963 [1], each of which is aiming to minimize the impact of one of above contributing factors.

	Option 
	Description
	Applicability
	Detail

	1
	TE must adopt dual polarization coherent receivers
	Future Release
	Core requirements remain applicable. Feasibility is FFS

	2
	TE must adjust the alignment of its single polarization receiver to optimal angle for DUT
	Future Release
	Core requirements remain applicable. Feasibility is FFS

	3
	UE must disable frequency diversity schemes during compliance test
	Rel-15
	Core requirements remain applicable

	4
	UE must disable simultaneous transmission in two polarizations during compliance test 
	Rel-15
	RAN4 has not defined new requirements for UEs that have to modify their behaviour per this option. FFS applicability to all UE types.


Upon receiving the LS RAN5 had discussed the problem in RAN5#83, and decided to go with option 3 in the LS. Proposals in R5-195195 [3] were endorsed as below.
Proposal 1: Choose Option 3 (from section 2.1.2 of this paper) => To account for the single pol. receiver topology of TE, the UE shall disable its diversity schemes for the duration of any compliance test that requires demodulation of UL.

Proposal 2: Choose Option A (from section 2.1.3 of this paper) and update relevant specs to indicate that the UE shall disable UL transmit diversity schemes for all FR2 conformance tests until a solution is available which enables reliable testing of an FR2 UE that employs allowable diversity schemes.
TS 38.508-1, TS 38.521-2, TS 38.521-3, TS 38.521-4 and TS 38.533 are updated accordingly with the text: ‘For conformance testing of all test cases in this specification, the UE under test shall disable UL Tx diversity schemes’. 

Recently it is noticed that different understanding of the text exist in RAN5 of whether UE is allowed to transmit in both polarizations simultaneously. This might be due to ‘Tx diversity’ doesn’t have proper definition in NR specifications and some might consider polarizational diversity as one kind of ‘Tx diversity’. But from the background provided above we can see that transmit diversity and transmission in both polarizations are identified as two independent contributing factors, therefore the text shouldn’t be interpreted as disabling transmission in both polarizations. To avoid future confusion, it’s proposed to update the text as below for clarification:

The UE under test shall be pre-configured with UL Tx diversity schemes disabled to account for single polarization System Simulator (SS) in the test environment. The UE under test may transmit with dual polarization.
Proposal: Update FR2 specifications to clarify UE is allowed to transmit on both orthogonal polarizations simultaneously while disabling other UL Tx diversity schemes.


3.
Conclusion
Based on the discussion above, please RAN5 considers the proposal below:
Proposal: Update FR2 specifications to clarify UE is allowed to transmit on both orthogonal polarizations simultaneously while disabling other UL Tx diversity schemes.
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