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1
Introduction

In RAN4#91 meeting, the issue in testing the transmit modulation quality was identified [1,2] and it was agreed that “undetermined position” is recommended to remove so that the test equipment can remove the carrier leakage if it is present within the carrier bandwidth [3]. RAN1 has further discussed this issue and identified a necessity of variable UE TX DC location for example in CC activation/deactivation use cases [4].

2
Discussions
In RAN4#91 meeting, an issue for the test equipment to measure the transmit modulation quality in a presence of carrier leakage was discussed. It was pointed out by test equipment vendors that the TXDC position cannot be determined by test equipment alone unless it is informed by signaling or by other means [1].
Observation 1: According to the test equipment vendors, it is not possible to determined the TXDC location by test equipment alone unless it is informed by signalling or by other means.
The situation is even worse for gNB without indication of TXDC by UE. gNB shall handle many UEs simultaneously in non-ideal conditions; weak signal to interference and noise ratio and multipath fading channel make such DC estimation unreliable and useless; hence, it is not possible to remove a variable UE TXDC in BS demodulation.
Observation 2: A varaible TXDC cannot be detected by gNB and hence cannot be removed in BS demodualtion.

In the contribution [1], possible options to handle this issue were proposed and the option 4 was approved in RAN4#91.
Option 1: Mandate a UE vendor declaration in the test specification (TS 38.521-x).

Option 2: Define a default assumption of DC location in a channel.

Option 3: Omit testing carrier leakage.

Option 4: Remove the description of the value 3301 from the parameter txDirectCurrentLocation. 
Since option 4 should be reconsidered to support variable TXDC suggested by RAN1, we may better take another option. Due to the variable nature of TXDC for supporting variable LO and RF bandwidth, option 1 and 2 cannot be selected, either. Therefore, only remaining one is Option 3.

Observation 3: Only option to support variable TXDC is option 3 (Omit testing carrier leakage).
When 3301 is signalled by UE, DC cancellation is not applied in demodulation. Thus, such a test equipment behaviour not to remove DC for testing signal quality is indeed consistent with gNB behaviour.
It is our understanding that UE should avoid using 3301 unless absolutely necessary. It is not recommended that UE reports 3301 all the time especially if it can have impacts to the demodulation; the UE reporting variable TXDC shall not have significant impact to its signal quality so that the conformance tests shall not fail.
Observation 4: UE vendors are encouraged not to overuse the value 3301 because TXDC is not cancelled unless TXDC location is eplicitly signalled.
With such understanding, it is proposed to keep “Undetermined position within the carrier” in the specifications. Further, DC is not subtracted in testing signal quality.
Proposal 1: It is proposed to keep “Undetermined position within the carrier” in the specifications.

Proposal 2: TXDC is not subtracted in testing transmit signal quality if the value 3301 is signalled by UE.
3
Conclusions 

The issue of undetermined TXDC has been discused. The following observations and proposals are made.
Observation 1: According to the test equipment vendors, it is not possible to determined the TXDC location by test equipment alone unless it is informed by signalling or by other means.

Observation 2: A varaible TXDC cannot be detected by gNB and hence cannot be removed in BS demodualtion.

Observation 3: Only option to support variable TXDC is option 3 (Omit testing carrier leakage).
Observation 4: UE vendors are encouraged not to overuse the value 3301 because TXDC is not cancelled unless TXDC location is eplicitly signalled.

Proposal 1: It is proposed to keep “Undetermined position within the carrier” in the specifications.
Proposal 2: TXDC is not subtracted in testing transmit signal quality if the value 3301 is signalled by UE.
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