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[bookmark: _Ref71296739]Introduction
As informed in the LS received this meeting [1], the work item led by RAN4 for NR FR1 TRP-TRS [2] was officially closed during September 2022 plenary meeting, which included a secondary responsibility for RAN5 to develop the Measurement Uncertainty (MU) assessment. This RAN5 task was fulfilled with the endorsed Text Proposals in [3][4].
A new work item was approved [5] during the same September 2022 plenary meeting to continue the 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 aims to trigger the discussion about this work, set the milestones based on the inputs received from RAN4 in [6] and clarify the work with the parallel RAN5 WI [7].
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Background
As described in [6], the work item for the enhancement of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN‑DC) has both core and performance phases with its corresponding objectives: the enhancement of current methodology to NR FR1 and the specification of performance requirements.
The work for RAN5 is defined under the objectives within the core part WI in [5]:
4.1	Objective of Core part WI 
The following objectives are considered in this WI:
(1) Enhancements of TRP TRS test methodology 
· Specify necessary enhancement of the anechoic-chamber based test methodology (i.e. reference test methodology) to support (test methodology defined in TR 38.834 is the baseline):
· UE with NR 2Tx configuration
· [bookmark: _Hlk95478656]Case 1: TxD (i.e., TxD capability supported)
· Case 2: single layer UL-MIMO (i.e., codebook-based capability supported)
· Study proper configuration from UE implementation and test system feasibility perspective
· Define test case applicability for case 1 and case 2
· RedCap devices (focused on wearable device only)
· [bookmark: _Hlk95412263]Wrist-worn device as 1st priority
· Considering UEs with antenna configurations of 1 Tx, 1 Rx, 2 Rx
· Forearm phantom should be specified
· Consider the coordination with CTIA on this aspect
· Other phantoms are not precluded
· UE with DL/UL carrier aggregation configuration (2nd priority)
· Independent measurements of each CC can be the baseline approach
· Limited to Inter-band CA with up to 2DL/2UL cases
· Study and, if feasible, specify reverb-chamber based test methodology to support SA and EN-DC TRP TRS testing:
· Define test methodology for UE type with 1Tx and 2Tx configuration
· Test scenarios support: at least browsing mode, talk mode, and wrist-worn mode
· Perform harmonization activity with reference test method
· Define harmonization framework and pass/fail criteria 
· Perform harmonization test campaign according to the framework
· Note: the harmonization between anechoic chamber and Reverb-chamber based method can be applied independently for the conditions between 1Tx and 2Tx, among browsing mode, talk mode, and wrist-worn mode.
· If reverb-chamber based test methodology is found harmonized with the reference test method, then further discuss applicability of reverb-chamber based test methodology for requirements conformance testing
· Develop the Measurement Uncertainty (MU) assessment of the above newly defined test methodologies and test configurations [RAN5]:
· Measurement Uncertainty (MU) aspects will be handled by RAN5 and the conclusions can be captured in a separate section of the TR 
· Browsing mode, talk mode, and wrist-worn mode should be considered
· Study and specify the testing time reduction methodology for TRP and TRS testing
During the course of this work item, ongoing communication with 3GPP RAN WG5, CTIA OTA Working Group, CCSA TC9 WG1, GCF, GSMA TSG-AP, ETSI MSG TFES, and PTCRB shall be maintained to ensure industry coordination on this topic


Given the scope of work, most of the content present in TR 38.834 [8] Annex B and TS 37.544 [9] Annex E is valid and can be taken over with regards to MU. Even though, there are additional tasks to achieve the objectives:
· MU impact (if any) from 2Tx configuration
· MU impact (if any) from RedCap configuration
· MU impact for forearm phantom
· MU impact (if any) from DL/UL carrier aggregation testing
· Preliminary MU assessment for alternate methodologies (e.g. Reverberation chamber), including updates to NR FR1
[bookmark: _Toc71284697][bookmark: _Toc71289050][bookmark: _Toc71295966][bookmark: _Toc71297601][bookmark: _Toc71299073][bookmark: _Toc71299175][bookmark: _Toc71355551][bookmark: _Toc71356412][bookmark: _Toc71651552][bookmark: _Toc71652396][bookmark: _Toc71652631][bookmark: _Toc71652808][bookmark: _Toc71653030][bookmark: _Toc71668165][bookmark: _Toc78821197][bookmark: _Toc78821552][bookmark: _Toc78876576][bookmark: _Toc79075154][bookmark: _Toc80366895][bookmark: _Toc118384240][bookmark: _Toc118387260][bookmark: _Toc118387763][bookmark: _Toc118389093][bookmark: _Toc118389104][bookmark: _Ref71297540][bookmark: _Toc118469364]Proposal 1: MU work in in TR 38.834 Annex B and TS 37.544 Annex E is taken as initial basis for NR FR1 TRP TRS Enhancement MU estimation. Changes must focus on:
· MU impact (if any) from 2Tx configuration
· MU impact (if any) from RedCap configuration
· MU impact for forearm phantom
· MU impact (if any) from DL/UL carrier aggregation testing
· Preliminary MU assessment for alternate methodologies (e.g. Reverberation chamber), including updates to NR FR1

It has to be noted that there is a parallel RAN5 Work Item [7] dealing with the NR FR1 TRP‑TRS test specification TS 38.561, which will also include MU work and thus some overlap may be expected. It is proposed then to keep separate agenda items but, in order to avoid duplication of documents and/or proposals, any correction or improvement agreed in the test specification TS 38.561 thread can be incorporated accordingly in the Rel-18 TRP-TRS enhancement, to be captured in TR 38.870.
[bookmark: _Toc118389094][bookmark: _Toc118389105][bookmark: _Toc118469365]Proposal 2: corrections or improvements agreed in the test specification TS 38.561 thread can be incorporated accordingly in the Rel-18 TRP-TRS enhancement, to be captured in TR 38.870.
Work plan
Looking at the work plan information presented in [6] and [10], the following key milestones can be identified:
· MU work to start by RAN5#97 (November 2022).
· MU assessment should be finalized before the end of RAN5#99 (May 2023) for 1Tx configurations.
· MU assessment should be finalized before the end of RAN5#100 (August 2023) for 2Tx configurations.
· Conclude all MU work for both Anechoic chamber and Reverberation chamber before end of RAN5#101 (November 2023).

Considering this timeline, there are only three meetings to complete the first part of the MU work (including RAN5#97) and very efficient work plan is required. In order to achieve that, and following Proposal 1 the following split is proposed:
· RAN5#97 (November 2022)
· Approve MU estimation framework.
· Approve workplan.
· RAN5#98 (February 2023)
· Initial analysis of MU assessment for Reverberation Chamber (if progress in RAN4 is confirmed).
· Identify MU contributors which require an update due to forearm phantom, RedCap configuration and/or carrier aggregation.
· Identify new MU contributors (if any) due to 2Tx configuration or any enhancements identified for the methodology.
· Initial draft for TR 38.870 Annex B.
· RAN5#99 (May 2023)
· Conclude on preliminary MU assessment for Reverberation Chamber.
· Conclude on MU contributors which require an update due to forearm phantom and RedCap configuration.
· Continue work on MU related to 2Tx configuration and carrier aggregation.
· Finalize text proposal for TR 38.870 Annex B affecting 1Tx configuration, both Anechoic Chamber and Reverberation Chamber.
· RAN5#100 (August 2023)
· Conclude MU related to 2Tx configuration and carrier aggregation.
· Finalize text proposal for TR 38.870 Annex B affecting 2Tx configuration and carrier aggregation, both Anechoic Chamber and Reverberation Chamber.
· RAN5#101 (November 2023)
· Conclude on any leftovers.
· Finalize any pending text proposal for TR 38.870 Annex B.

[bookmark: _Toc78821198][bookmark: _Toc78821553][bookmark: _Toc78876577][bookmark: _Toc79075155][bookmark: _Toc80366896][bookmark: _Toc118384241][bookmark: _Toc118387261][bookmark: _Toc118387764][bookmark: _Toc118389095][bookmark: _Toc118389106][bookmark: _Toc118469366]Proposal 3: Approve the proposed workplan to develop the MU assessment for NR FR1 TRP TRS Enhancement.
Inputs to TR 38.870
Considering the process stablished for TR 38.834 [8] described in [11] and mentioned in [6], it is proposed to follow the same topic coordinator approach for this work, with the following roles and responsibilities:
· Facilitate the discussion in RAN5.
· Formally input RAN4 decisions on test methods to RAN5.
· Submit RAN5 approved text proposals on MU assessment for TR 38.834 to RAN4 on behalf of RAN5.
[bookmark: _Toc118387765][bookmark: _Toc118389096][bookmark: _Toc118389107][bookmark: _Toc118469367]Proposal 4: follow the topic coordinator approach for MU work between RAN4 and RAN5.


[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Conclusion
In this contribution, the following observations and proposals were made:
Proposal 1: MU work in in TR 38.834 Annex B and TS 37.544 Annex E is taken as initial basis for NR FR1 TRP TRS Enhancement MU estimation. Changes must focus on:
· MU impact (if any) from 2Tx configuration
· MU impact (if any) from RedCap configuration
· MU impact for forearm phantom
· MU impact (if any) from DL/UL carrier aggregation testing
· Preliminary MU assessment for alternate methodologies (e.g. Reverberation chamber), including updates to NR FR1
Proposal 2: corrections or improvements agreed in the test specification TS 38.561 thread can be incorporated accordingly in the Rel-18 TRP-TRS enhancement, to be captured in TR 38.870.
Proposal 3: Approve the proposed workplan to develop the MU assessment for NR FR1 TRP TRS Enhancement.
Proposal 4: follow the topic coordinator approach for MU work between RAN4 and RAN5.
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