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[bookmark: _Ref71296739]Introduction
A new RAN4 led work item was approved [1] during the September 2022 plenary meeting, revised [2] in December 2022,  to continue the NR FR1 TRP-TRS work and discuss enhancements to the test methodology, once more including a secondary responsibility for RAN5 to develop the Measurement Uncertainty (MU) assessment.
This contribution provides the progress update from RAN4#105 (November 2022) for the items which are relevant to the MU work for Rel.18 RAN4 Work Item [2], but also aims to make progress on the MU impact analysis for the relevant topics agreed in [3].
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Progress update from RAN4#105
As recorded in the last RAN4 WF [4], these are the most relevant agreements for the MU work, organized per topic.
Anechoic Chamber (AC) test methodology
The discussion continues to determine the enhancements to enable testing of UEs using 2 Tx antenna active simultaneously, but it was agreed that the method will be required for several cases (e.g. PC2 without full power PA of 26dBm, coherent vs. non-coherent implementations). The impact on MU is therefore pending based on final decision on the methodology. Related to this topic is the LS [5] received this meeting seeking information on TxD configuration used for conducted conformance testing, for which a brief analysis of existing references is provided below.
RedCap discussion is progressing and focused on the definition of channel bandwidths and detailed parameters (e.g. RB allocation) for testing. The impact on MU in this case can be limited to the addition of new phantoms (i.e. forearm phantom).
Reverberation Chamber (RC) test methodology
Extensive discussions were held around Reverberation Chamber as alternate methodology and several topics related to the methodology:
· Isotropy definition for RC
· Coherence bandwidth and absorber-based loading, including the verification procedure.
· Number of samples for RC test.
· Minimum distance for UE placement in the chamber.
· RC harmonization activity.
Among these, the isotropy definition and coherence bandwidth verification are the most relevant aspects impacting MU work and separate analysis may be expected in RAN5 to make progress. 
Test time reduction solutions
The main topic presented during last meeting was a measurement grid reduction for AC method, based on reference antenna patterns above and below 3GHz. It was agreed to adopt the new proposed constant step-size grids (i.e. 30º for TRP and 45º for TRS), although the analysis must be captured in the MU text proposals for TR 38.870 [6] and probably incorporated into TS 38.561 [7]. Separate contributions may be expected in RAN5 to make progress on this topic.

Existing methods for TxD conducted testing
The LS received from RAN4 [5] require help to clarify three questions related to Tx Diversity:
Question 1: How to ensure stable TxD mode during RF MOP testing? Is sending continuously uplink power control "up" commands sufficient? 
Question 2: Is test mode used for TxD testing in conductive RF MOP testing?
Question 3: Is conductive RF MOP testing for TxD based on testing 1 antenna port at a time and summing two ports or testing 2 antennas ports transmitting simultaneously?

The only valid reference currently available in RF conformance specifications that may help with these questions is clause 6.2G.1 “UE maximum output power for Tx Diversity” in TS 38.521-1 [8], which cover the transmit power measurement for UEs of NR Power Class 1.5, Power Class 2 reporting Tx diversity UE release 15 and forward. Considering the differences with respect to the baseline clause 6.2.1 “UE maximum output power” and the cross references to other documents, the following answers are proposed.
Question 1
How to ensure stable TxD mode during RF MOP testing? Is sending continuously uplink power control "up" commands sufficient?
According to clause 6.2G.1 of TS 38.521-1 [8], there is no special command or message contents compared to Transmitter power measurement according to clause 6.2.1, except the fact that “P‑max” information element is not signaled.
Meanwhile, the requirement to “Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.” is common to both 6.2.1 and 6.2G.1.
Question 2
Is test mode used for TxD testing in conductive RF MOP testing?
There is no such test mode defined for TxD testing in TS 38.521-1 [8].
Question 3
Is conductive RF MOP testing for TxD based on testing 1 antenna port at a time and summing two ports or testing 2 antennas ports transmitting simultaneously?
According to clause 6.2G.1 of TS 38.521-1 [8], “the maximum output power (…) is defined as the sum of the maximum output power from both UE antenna connectors. The period of measurement shall be at least one sub frame (1 ms).”
In the test procedure, this is also highlighted: “Measure the sum of the mean power of the UE at each antenna connector in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of one active sub-frame (1ms) and in the uplink symbols. For TDD symbols with transient periods are not under test.”
Therefore, the conducted power test procedure requires to sum measurement of the mean power at each antenna connector. There is no indication whether the measurement has to be performed sequentially or simultaneously, but it is clear that independent measurements are performed at each antenna port.

[bookmark: _Toc127585059][bookmark: _Toc127585328][bookmark: _Toc127585332][bookmark: _Toc127586369][bookmark: _Toc127586782]Proposal 1: RAN5 to send a response LS detailing the information currently available in clause 6.2G.1 of TS 38.521-1 relevant to UE maximum output power for Tx Diversity.
MU impact analysis for Rel.18 relevant topics
As agreed in [3], the MU work currently in TR 38.834 [9] Annex B and TS 37.544 [10] Annex E can be taken as initial basis for NR FR1 TRP TRS Enhancement MU estimation, and the further analysis must focus on the following items:
· MU impact (if any) from Head and Hand Phantom: there have been no updates to the Head and Hand Phantom definition, and the current MU description in TR 38.834 [9] is still valid. 
· MU impact (if any) from RedCap configuration: based on the progress from RAN4, the changes due to RedCap are mostly related to channel bandwidths and detailed parameters (e.g. RB allocation) for testing. Therefore, no impact to MU descriptions currently in TR 38.834 [9] is expected.
· MU impact for forearm phantom: in regards to the new phantom, RAN4 agreed to coordinate with CTIA about the licensing conditions for the forearm phantom definition, and until feedback is received no progress can be made at RAN5 at this point.
· MU impact (if any) from DL/UL carrier aggregation testing: the work for OTA CA testing was set to a lower priority and dependent on the definition of the CA band combination selection rule, and such until RAN4 makes further progress on the methodology is not possible to progress on the MU work.
[bookmark: _Toc127586302][bookmark: _Toc127586367][bookmark: _Toc127586784]Observation 1: no progress can be made this meeting regarding the MU impact analysis for Rel.18 relevant topics until further progress is made in RAN4.

New MU contributors for Rel.18 relevant topics
As mention in the progress update above, the test methodology for 2Tx configurations or other enhancements are not yet confirmed in RAN4. Therefore, no progress can be made at this point.
[bookmark: _Toc127446876][bookmark: _Toc127535098][bookmark: _Toc127536396][bookmark: _Toc127543787][bookmark: _Toc127544304][bookmark: _Toc127557564][bookmark: _Toc127585342][bookmark: _Toc127586303][bookmark: _Toc127586368][bookmark: _Toc127586785]Observation 2: no progress can be made this meeting regarding the identification of new MU contributors until further progress is made in RAN4.
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In this contribution, the following observations and proposals were made:
Observation 1: no progress can be made this meeting regarding the MU impact analysis for Rel.18 relevant topics until further progress is made in RAN4.
Observation 2: no progress can be made this meeting regarding the identification of new MU contributors until further progress is made in RAN4.

Proposal 1: RAN5 to send a response LS detailing the information currently available in clause 6.2G.1 of TS 38.521-1 relevant to UE maximum output power for Tx Diversity.
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