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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#106 (February 2023) and RAN#106‑bis (April 2023) 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#106 and RAN4#106-bis
As recorded in the WF for the last two RAN4 meetings [4][5], 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, which covers to topics: Tx Diversity and UL-MIMO.
For Tx Diversity, the test method is still FFS but it was agreed to study the impact phase difference variation for TxD TRP based on measurement data and/or simulation analysis assuming 2Tx transmit simultaneously. In case of UL-MIMO, several options are being considered for the performance metric.
Reverberation Chamber (RC) test methodology
The TP to include RC test methodology into TR 38.870 was approved and further progress was made in regards to the test procedures to assess the spatial uniformity and minimum coherence bandwidth. Related to the later, is was agreed to study the influence of the frequency response. 
All these three are relevant aspect affecting the MU work, and thus separate analysis may be expected in RAN5 to make progress.
Test time reduction solutions
Following the progress made during past meetings, RAN4 approved the TP incorporating the analysis for measurement grid reduction for AC method, including changes to the MU section in TR 38.870 [6]. There are though several aspects pending to complete the work:
· Treatment of mean errors in addition to the standard deviation as presented in the grid analysis.
· Usage of reduced measurement grids in the preliminary uncertainty budget.
· Incorporation of reduced measurement grids to TS 38.561 [7].
Separate contributions may be expected in RAN5 to make progress on this topic.
Performance requirements
During the performance requirement work scope definition, it was agreed to consider both browsing (Hand Only) and talk modes (Beside Head and Hand). Even though both cases are covered in the MU contributor definitions currently in TR 38.870 [6], the corresponding preliminary MU tables are missing. This topic is treated in a separate TP [8].  
Another relevant agreement is the removal of RedCap and CA from the performance requirement work in RAN4, and thus they can be considered a lower priority for the preliminary MU work.
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 38.870 [6] is valid. Although, the corresponding preliminary MU tables for BHH are missing.
[bookmark: _Toc134785449][bookmark: _Toc134785491][bookmark: _Toc134789178]Proposal 1: RAN5 to add the preliminary MU tables to TR 38.870 to cover Beside Head and Hand use cases.

· MU impact (if any) from RedCap configuration: based on the progress from RAN4, the changes due to RedCap are only related to channel bandwidths and detailed parameters (e.g. RB allocation) for testing as already covered in TR 38.870 [6]. Therefore, there is no impact to MU descriptions currently in TR 38.870 [6].
[bookmark: _Toc127585059][bookmark: _Toc127585328][bookmark: _Toc127585332][bookmark: _Toc127586369][bookmark: _Toc127586782][bookmark: _Toc134785453][bookmark: _Toc134785492][bookmark: _Toc134789179]Proposal 2: No further MU work is required to assess the impact of RedCap configuration.

· MU impact for forearm phantom: in regards to the new phantom, no progress was made regarding the forearm phantom definition, and thus no progress can be made at RAN5 at this point.
· MU impact (if any) from DL/UL carrier aggregation testing: no progress was made regarding OTA CA testing is not possible to progress on the MU work.
[bookmark: _Toc127586302][bookmark: _Toc127586367][bookmark: _Toc127586784][bookmark: _Toc134777505][bookmark: _Toc134777507][bookmark: _Toc134784126][bookmark: _Toc134785450][bookmark: _Toc134785488][bookmark: _Toc134785498][bookmark: _Toc134789174]Observation 1: no progress can be made this meeting regarding the MU impact analysis for forearm phantom and carrier aggregation testing 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 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][bookmark: _Toc134777506][bookmark: _Toc134777508][bookmark: _Toc134784127][bookmark: _Toc134785451][bookmark: _Toc134785489][bookmark: _Toc134785499][bookmark: _Toc134789175]Observation 2: no progress can be made in this meeting regarding the identification of new MU contributors related to 2Tx configuration until further progress is made in RAN4.

Other topics are progressing (e.g. RC test methodology, measurement grid reduction) and separate contributions are required to complete the MU work.
[bookmark: _Toc134784128][bookmark: _Toc134785452][bookmark: _Toc134785490][bookmark: _Toc134785500][bookmark: _Toc134789176]Observation 3: separate contributions are expected in RAN5 in order to make progress with MU work related to RC test methodology and measurement grid reduction.
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Conclusion
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 forearm phantom and carrier aggregation testing until further progress is made in RAN4.
Observation 2: no progress can be made in this meeting regarding the identification of new MU contributors related to 2Tx configuration until further progress is made in RAN4.
Observation 3: separate contributions are expected in RAN5 in order to make progress with MU work related to RC test methodology and measurement grid reduction.

Proposal 1: RAN5 to add the preliminary MU tables to TR 38.870 to cover Beside Head and Hand use cases.
Proposal 2: No further MU work is required to assess the impact of RedCap configuration.
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