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1	Introduction
In the TRP TRS WID [1], the core part is targeted for completion with TR 38.870 for approval at RAN#102 meeting, December 2023. 
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
· 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)
· 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


The latest status report in [2] summarized the following open issues for the WI (both core part and performance part):
Remaining Open issues
· Enhancement of the anechoic-chamber based test methodology
· Specify reverb-chamber based test methodology to support SA and EN-DC TRP TRS testing
· Study and specify the testing time reduction methodology and MU for TRP and TRS testing
· Forearm phantom for RedCap testing
· MU assessment editing for TR 38.870
· RC harmonization activity
· AC lab alignment activity
· Framework for Rel-18 TRP TRS requirements
· Specify TRP TRS Requirements


This contribution provides our views on the remaining open issues with a view toward concluding the core part work.
2	Discussion
For now, RAN4 achieved good progress on TRP TRS WI, several open issues for AC test system have been finalized, including the following.
· Specify necessary enhancement for AC:
· UE with NR 2Tx configuration 
· RedCap devices (focused on wearable device only)
· UE with DL/UL carrier aggregation configuration (2nd priority)
Regarding 2Tx test method of AC, the TP for 2Tx test configurations has been implemented into TR 38.870, the test procedure for TxD and non-coherent UE SL (single-layer) UL-MIMO can be concluded. 
However, the test procedure for coherent UE SL UL-MIMO is still FFS. As agreed, RAN4 should conclude the common test procedure, which has been prepared in [3]. With approving the test procedure, the 2Tx test method can be concluded.
Observation 1: RAN4 conclude the basic test procedure for 2Tx test method including TxD and single layer UL-MIMO.
For now, companies still have different understandings on a proper performance metric (how to treat the measured EIRPs) for coherent UL-MIMO, there are two options under discussion in [4]. RAN4 should try to conclude the performance metric this meeting. 
Given there is no commercially available coherent UE in the market, it is difficult to perform measurements to demonstrate a proper performance metric. In this sense, if RAN4 can not reach consensus on this aspect, then it would be also reasonable to consider it as an exception for further discussion. 
Observation 2: There is no commercially available coherent UE, the performance metric verification can not be concluded based on measurements in Rel-18. After concluding the common test procedure, unfinished coherent UE performance metric aspects, if any, can be further discussed and do not impact completing the core part of the WI.
Proposal 1: RAN4 can further discuss proper performance metric for coherent UE SL UL-MIMO testing.
Regarding RedCap test method, the TPs for forearm phantom and test parameters for each band have been approved and implemented into TR 38.870. The RedCap MU analysis will be defined in RAN5 and incorporated into TR. With that the full package of RedCap test method can be concluded.
Observation 3: RAN4 concludes the full package of RedCap test method.
Regarding the CA test method, we observe that there is clear industry demand to verify OTA performance under CA condition. We have already defined EN-DC test procedure, similar approach can be considered. We believe the basic CA test method is beneficial for OTA industry which should be defined in RAN4#109 meeting. 
Proposal 2: RAN4 should define the basic CA test method in RAN4#109 meeting and conclude this core part objective.
Regarding RC test method, there are following objectives:
· 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
Several TPs for RC test setup, verification procedure, and MU analysis have been approved, with that, the RC test method can be concluded. Given the UE configuration and phantoms usage are generic for AC and RC, therefore, the RC test system supporting different test scenarios can also been concluded. 
Observation 4: RAN4 concludes the RC test method. 
The only aspect for further discussion is the RC vs AC harmonization, the framework and timeline have been agreed in [5][6]. Given the RC harmonization has been merged into AC lab alignment activity, which is targeted to define TRP TRS requirements, so the harmonization decision can be further discussed in performance part. 
Updated Time plan for Rel-18 AC Lab Alignment Campaign and RC Harmonization Campaign
1. [bookmark: _Hlk142606057]Confirm the additional LADs in RAN4#108 meeting, and formally start the testing of two more LADs  after RAN4#108 meeting.
2. The UE measurement and delivery order should be: vivo (both AC and RC, Dongguan) → OPPO (both AC and RC, Dongguan) →SGS Wireless (AC, Shenzhen) →Huawei (both AC and RC, Shanghai) →CAICT (both AC and RC, Beijing) →SRTC (both AC and RC, Beijing) → Sporton USA (AC, Milpitas, CA) → Element Materials Technology (AC, San Jose, CA) →Samsung (RC, KR) →EMITE (RC, Murcia Spain)
3. Target to finalize the tests in China before the end of RAN4#109 meeting (17th Nov 2023), deliver the devices to labs in US, KR and Spain, finalize all the tests before the end of RAN4#110 meeting (06th Feb 2024).	
a. Initial AC lab alignment conclusion can be made in RAN4#109 meeting, if ≥3 labs can finalize the measurements.
b. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
4. Templates for measurement campaign to collect measurement results and UE information data (i.e. different template for measurements and device information) should be finalized no later than RAN4#109 meeting.
5. FULL AC alignment activity should be completed in RAN4#110 meeting


Observation 4: RAN4 has defined the harmonization and lab alignment framework, and the activity is undergoing. AC lab alignment and RC harmonization have been merged into single activity.
Proposal 3: RAN4 should define RC harmonization pass/fail criteria in RAN4#109 meeting, and final harmonization conclusion could be made in performance part. 
Regarding the MU related open issue, RAN5 is working as the secondary responsibility of TRP TRS WI to develop the Measurement Uncertainty (MU) assessment, the MU table for browsing mode, talk mode have been defined in the TR.
· 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
With concluding wrist-worn mode MU table this meeting, then the whole MU analysis work can be concluded.
Regarding the TRP TRS testing time reduction scope:
· Study and specify the testing time reduction methodology for TRP and TRS testing
RAN4 has discussed the measurement grid and MU analysis, which has been defined in the TR, this aspect can be concluded.
For other testability aspects not specifically listed in the objective of WI, but still under discussion in RAN4, e.g., ECC antenna impacts on TxD or UL-MIMO and whether MSD should be considered for CA band combinations, these aspects can be further discussed but the conclusions will not impact closing the core part of WI.
Proposal 4: RAN4 can further discuss other test method related issues, e.g., ECC antenna impacts on TxD or UL-MIMO and whether MSD should be considered for CA band combinations.
3 Conclusion
In this paper, we provide our views on the remaining open issues with a view toward concluding the core part work. 
Observation 1: RAN4 conclude the basic test procedure for 2Tx test method including TxD and single layer UL-MIMO.
Observation 2: There is no commercially available coherent UE, the performance metric verification can not be concluded based on measurements in Rel-18. After concluding the common test procedure, unfinished coherent UE performance metric aspects, if any, can be further discussed and do not impact completing the core part of the WI.
Proposal 1: RAN4 can further discuss proper performance metric for coherent UE SL UL-MIMO testing.
Observation 3: RAN4 concludes the full package of RedCap test method.
Proposal 2: RAN4 should define the basic CA test method in RAN4#109 meeting and conclude this core part objective.
Observation 4: RAN4 concludes the RC test method. 
Observation 4: RAN4 has defined the harmonization and lab alignment framework, and the activity is undergoing. AC lab alignment and RC harmonization have been merged into single activity.
Proposal 3: RAN4 should define RC harmonization pass/fail criteria in RAN4#109 meeting, and final harmonization conclusion could be made in performance part. 
Proposal 4: RAN4 can further discuss other test method related issues, e.g., ECC antenna impacts on TxD or UL-MIMO and whether MSD should be considered for CA band combinations.
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