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1
Introduction
In the TRP TRS WID [1], the core part is targeted for completion with TR 38.834 for approval at RAN#95 meeting, March 2022. The latest status report in [2] summarized the following open issues for core part:
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This contribution provides our views on the remaining open issues with a view toward concluding the core part work.

2
Discussion

In RAN4#101-bis-e meeting, RAN4 achieved good progress on TRP TRS WI, several open issues have been finalized, including:

· TPs for SA and EN-DC test methodologies

· UL configure power for EN-DC TRS, and TRP refinement
· Detailed test parameters for bands not using agreed common parameters 

Regarding UE positioning guidelines and phantoms, after further offline discussions with CTIA Certification team, the final version of the TP with edits from CTIA is proposed in [3]. With the approval of this TP, the following open issue can be concluded: 
· TPs for UE positioning guidelines, and phantoms
For ripple test procedure, the following agreements are captured in [4]:
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Based on the above agreements, a full set of ripple test procedure with both theta and phi axis is provided in [5], with the approval of the ripple test procedure, the following open issue can be concluded:
· Ripple test procedure 

Regarding the TRP TRS testing time reduction, the principle of EN-DC band combination selection was agreed with example EN-DC band combinations, in [4]:
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Therefore, the main part of TRP TRS testing time reduction can be concluded:

· Methodology on how to reduce TRP TRS testing time

 with the following exceptions:
· Further discuss and add other EN-DC combinations based on the EN-DC combination selection principle
· Other TRP TRS testing time reduction methodologies can be further discussed, e.g., single point offset method
Proposal 1: RAN4 conclude the basic principle of reducing TRP TRS testing time with the exception that further discussions on other TRP TRS testing time reduction methods are allowed.
Regarding the MU related open issue, RAN5 is working as the secondary responsibility of TRP TRS WI to develop the Measurement Uncertainty (MU) assessment, based on the agreed workplan in RAN5 [6]:
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According to the work plan, the MU assessment will be finalized in RAN5#94 meeting, and the corresponding agreed TPs would be implemented into TR 38.834 by RAN4 post-meeting approval process. With that, the MU assessment open issue can be concluded:
· MU assessment for TRP TRS test methods

In this sense, the overall full package of Anechoic Chamber based test method for specifying TRP TRS requirement can be finalized in Feb RAN4 meeting. RAN Plenary is expected to conclude the core part of TRP TRS WI in Mar 2022 with TR 38.834 being formally released.

Observation 1: The overall full package of Anechoic Chamber based test method for specifying TRP TRS requirement can be finalized in Feb RAN4 meeting. RAN is expected to conclude the core part of TRP TRS WI in Mar 2022 with TR 38.834 being formally released.
It should be noted that there are other test methods under discussion in RAN4, those are also listed in the agreed workplan [7]: 
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For TxD test method, given the TxD core requirements are unsettled, currently this UE feature is not fully supported yet in Rel-17, so the corresponding OTA test methodology is not applicable. Therefore, this part of work has no impacts of concluding core part work of TRP TRS WI. 

Observation 2: TxD test method is not applicable and has no impacts on concluding core part work of TRP TRS WI, given the core requirement of TxD is not finalized and this UE feature is not fully defined. 

However, we can see the benefits to provide a TxD OTA test method to industry to provide guidance for measuring OTA performance of UE working at TxD mode, especially for CPE/FWA device which has more Tx chains being implemented. It is recommended to further discuss the test method for TxD UE feature till the end of WI.
Proposal 2: RAN4 can further discuss the test methods for UE supporting TxD till the end of WI, unfinished part, if any, do not impact the completion of Rel-17 TRP TRS WI. 

For UE with Tx antenna switching ON, this is out of working scope for specifying TRP TRS performance requirement and has been deprioritized, as agreed in [8]
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Observation 3: It is agreed that “TAS ON” test method is out of working scope for specifying TRP TRS performance requirement, which has been deprioritized. Unfinished TAS ON based testability aspects, if any, do not impact completing the core part of the WI.
However, we can see the benefits to provide a TAS-ON-based test method to industry to provide guidance for measuring OTA performance of UE working with dynamic antenna switching, it is recommended to further discuss the “TAS ON” test method till the end of WI.
Proposal 3: RAN4 can further discuss “TAS ON” test method till the end of WI, unfinished part, if any, do not impact the completion of Rel-17 TRP TRS WI. 

Based on the above analysis, we can summarize that the TxD and “TAS ON” test methods are not aiming for specifying TRP TRS performance requirement, at least in Rel-17 timeline.

Observation 4: Test methods for TxD or Tx antenna switching are nice to have in RAN4, but have no impacts on RAN4 TRP TRS requirement definition work and RAN5 conformance testing work.
Beyond the above working scope, alternative test method for developing Rel-17 TRP TRS OTA requirement was mentioned in the email discussion [9]. It is valuable to develop alternative test methods for reducing testing time and system cost.
However, unlike the test methods for TxD or Tx antenna switching which are nice to have in RAN4 but have no impacts on RAN4 TRP TRS requirement definition work and RAN5 conformance testing work, as we know that the alternative test method mentioned in [9] is aiming for specifying RAN4 TRP TRS minimum requirement and future RAN5 conformance testing.

In addition, the most important thing is that this test method development does not follow the workplans in both RAN4 and RAN5, starting the new test methods aiming for performance requirement at the last meeting of core part would most likely delay the whole progress of WI. It is well known that the time plan for performance requirement definition activity as agreed in [10], is quite aggressive. 

Observation 5: Alternative test method development does not follow the workplans in both RAN4 and RAN5, starting the new test methods aiming for performance requirement at the last meeting of core part would most likely delay the whole progress of WI.
Therefore, considering current situation, the first thing needs to be discussed in RAN4 is whether alternative test methods aiming for performance requirement should be considered or not, in Rel-17 timeline.
Proposal 4: RAN4 should discuss whether alternative test method aiming for performance requirement should be considered or in Rel-17, and whether RAN decision on this working scope should be involved due to potential impacts on WI progress.
If RAN4 agrees to introduce alternative test methods for specifying the TRP TRS requirements, the completion of core part work should not be impacted, which means the test method should be fully finalized before March RAN meeting. A full package of test method similar to the overall work of Anechoic Chamber based test method should be provided.

Proposal 5: Alternative test method, if proposed in Feb RAN4 meeting, should not impact the completion of core part. 

However, from our understanding, RAN5 is not involved in MU assessment discussion for alternative test method aiming for conformance requirement, a full package of alternative test method seems impossible to be finalized in Feb RAN4 meeting.
Observation 6: RAN5 is not involved in MU assessment discussion for alternative test method aiming for conformance requirement, a full package of alternative test method can not be finalized in Feb RAN4 meeting.

As described in the agreed working procedure [10], it is a quite tight timeline for performance requirement work, the group should focus efforts on performance part in the following 6 months. However, given the potential benefits to develop alternative test method, if agreed in RAN4, it is recommended to further discuss this test method based on a clear workplan aiming for finalization before the end of TRP TRS WI.
Proposal 6: If RAN4 agree to develop alternative test method, both RAN4 and RAN5 should define a clear workplan to ensure the completion of test methods before the end of TRP TRS WI, i.e., Aug. meeting 2022, and guarantee that the smooth progress of the TRP TRS performance requirement related work is not impacted.
If RAN4 agrees to develop alternative test methods, an initial draft workplan for alternative test method development is prepared in [11], further update with detailed working scope is needed. Further workplan in RAN5 for MU assessment based on RAN4 arrangement is also needed.
By now, the anechoic chamber based test system is the only method to perform lab alignment activity and specify TRP TRS requirements. It is reasonable to select anechoic chamber based test method as the reference, further harmonized results should be confirmed if alternative test methods can be developed in RAN4. 

Proposal 7: RAN4 should select anechoic chamber based methodology as the reference for lab alignment and TRP TRS requirements. Harmonized results should be confirmed if alternative test methodologies can be developed in RAN4. 

After the finalization of the alternative test methodologies for FR1 TRP TRS, RAN4 can further decide the applicability of that test method.
Proposal 8: RAN4 further discuss the applicability of alternative test methodologies after the full-package of the corresponding test method is finalized and the harmonization is confirmed. 

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: The overall full package of Anechoic Chamber based test method for specifying TRP TRS requirement can be finalized in Feb RAN4 meeting. RAN is expected to conclude the core part of TRP TRS WI in Mar 2022 with TR 38.834 being formally released.
Observation 2: TxD test method is not applicable and has no impacts on concluding core part work of TRP TRS WI, given the core requirement of TxD is not finalized and this UE feature is not fully defined. 

Observation 3: It is agreed that “TAS ON” test method is out of working scope for specifying TRP TRS performance requirement, which has been deprioritized. Unfinished TAS ON based testability aspects, if any, do not impact completing the core part of the WI.
Observation 4: Test methods for TxD or Tx antenna switching are nice to have in RAN4, but have no impacts on RAN4 TRP TRS requirement definition work and RAN5 conformance testing work.

Observation 5: Alternative test method development does not follow the workplans in both RAN4 and RAN5, starting the new test methods aiming for performance requirement at the last meeting of core part would most likely delay the whole progress of WI.
Observation 6: RAN5 is not involved in MU assessment discussion for alternative test method aiming for conformance requirement, a full package of alternative test method can not be finalized in Feb RAN4 meeting.

Proposal 1: RAN4 conclude the basic principle of reducing TRP TRS testing time with the exception that further discussions on other TRP TRS testing time reduction methods are allowed.
Proposal 2: RAN4 can further discuss the test methods for UE supporting TxD till the end of WI, unfinished part, if any, do not impact the completion of Rel-17 TRP TRS WI. 

Proposal 3: RAN4 can further discuss “TAS ON” test method till the end of WI, unfinished part, if any, do not impact the completion of Rel-17 TRP TRS WI. 

Proposal 2: RAN4 can further discuss the test methods for UE supporting TxD till the end of WI, unfinished part, if any, do not impact the completion of Rel-17 TRP TRS WI. 

Proposal 4: RAN4 should discuss whether alternative test method aiming for performance requirement should be considered or in Rel-17, and whether RAN decision on this working scope should be involved due to potential impacts on WI progress.

Proposal 5: Alternative test method, if proposed in Feb RAN4 meeting, should not impact the completion of core part. 

Proposal 6: If RAN4 agree to develop alternative test method, both RAN4 and RAN5 should define a clear workplan to ensure the completion of test methods before the end of TRP TRS WI, i.e., Aug. meeting 2022, and guarantee that the smooth progress of the TRP TRS performance requirement related work is not impacted.

Proposal 7: RAN4 should select anechoic chamber based methodology as the reference for lab alignment and TRP TRS requirements. Harmonized results should be confirmed if alternative test methodologies can be developed in RAN4. 

Proposal 8: RAN4 further discuss the applicability of alternative test methodologies after the full-package of the corresponding test method is finalized and the harmonization is confirmed. 
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2.4.2	Remaining Open issues (RAN4)


TPs for SA and EN-DC test methodologies


TPs for UE positioning guidelines


Ripple test procedure 


UL configure power for EN-DC TRS 


Methodology on how to reduce TRP TRS testing time


Detailed test parameters for bands not using agreed common parameters 


2.4.2	Remaining Open issues (RAN5)


MU assessment for TRP TRS test methods








Issue 1-1-1: RAN5 MU work  


Agreement: 


RAN4 to capture the quality of quiet zone procedure in clause 7.4 of TR 38.834 using the procedure defined in clause D.1 of TR 38.827 as reference and ensuring measurements on both theta and phi axes are defined.








Issue 1-2-2: EN-DC combination principle  


Agreement: 


Principle of EN-DC combinations selection for TRP TRS OTA testing: 


1)	Focus on the performance of the NR carrier and do not consider multiple permutations between different LTE bands and NR band under test, i.e., for each NR band, only select one EN-DC band combination.  


2)	For UE supporting multiple EN-DC band combinations for the same NR band, consider only those EN-DC configurations which have no MSD impact on either LTE or NR, i.e., the selected EN-DC combination should be no MSD issue identified in TS 38.101-3 Section 7.3B.2.3 (Inter-band EN-DC within FR1).


Capture the above content in the TP of R4-2203073


Issue 1-2-3: Example EN-DC combination 


Agreement: 


Capture the table below in the TP R4-2203073


Table 4.3-3: Measurement parameters for example inter-band EN-DC band combinations (two bands)


EN-DC


configuration�
E-UTRA configurations�
NR configurations�
�
DC_3A_n28A�
Note1�
Note2�
�
DC_2A_n41A�
Note1�
Note2�
�
Note 1: As per TR 37.902 [10], Section 6.4 (Measurement frequencies).


Note 2: As per Table 4.3-1 and Table 4.3-2 in this technical report.�
�






Work plan


Looking at the work plan information presented in � REF _Ref78876470 \r \h � \* MERGEFORMAT �[1]� and � REF _Ref78876482 \r \h � \* MERGEFORMAT �[2]�, the following key milestones can be identified:


MU work to start by RAN5#92-e (2021 Aug).


MU assessment should be finalized before the end of RAN4#102-e (2022 Feb)


Considering this timeline, there are only three meetings to complete the MU work (including RAN5#92-e) and very efficient work plan is required. In order to achieve that, and following Proposal 1 the following split is proposed:


RAN5#92-e (2021 Aug)


Approve MU estimation framework.


Approve workplan.


RAN5#93-e (2021 Nov)


Identify MU contributors which require an update due to frequency, bandwidth extension and/or test system setup for EN-DC and propose changes.


Identify new MU contributors (if any) due to frequency, bandwidth extension and/or test system setup for EN-DC and propose changes.


Initial draft for TR 38.834 Annex B.


RAN5#94 (2022 Feb)


Conclude on the update of MU contributors.


Conclude on the new MU contributors (if any).


Finalize text proposal for TR 38.834 Annex B.








RAN4 #102-e (2022 Feb)


Core part 


SA Test methods


Conclude test procedure for UL Transmit Diversity of SA (if applicable)


EN-DC Test methods


Conclude on FR1 EN-DC test methodology (1 CC LTE with 1 CC NR)


Phantom development


Conclude on phantoms development for FR1 TRP TRS


MU assessment (RAN5)


Conclude on MU assessment for SA and EN-DC test system in RAN5


Text Proposals on Annex B: Measurement uncertainty should be finalized and sent to RAN4


RAN4 implement RAN5 endorsed TPs to TR 38.834 with after-meeting email approval process


Configurations for multi-antenna UE


Update the test procedure and potential MU assessment (if any from in RAN5) based on the conclusion of how to treat UE with multi-antenna, e.g. Tx antenna switching








WF:


Use “TAS OFF” as the baseline for FR1 TRP TRS measurement and performance definition in this WI, while the exact interpretation of TAS OFF need to be further discussed and clarified. Entire “TAS OFF” based on work in the WI is first priority.


FFS on the necessity of “TAS ON” test.


Solid and stable test method for “TAS ON” can be studied and discussed in RAN4. Unfinished TAS ON based testability aspects, if any, do not impact completing the core part of the WI.


WF:


The different implementation approaches to achieve TAS function in the devices should be discussed first by listing the factors those influence the Tx antenna switch mechanism. And then study the corresponding test system.


The necessary conditions for TAS test system should be determined.











