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1	Introduction
The latest status report summarized the following open issues for the WI (performance part work) [1]:
Remaining Open issues
· RC harmonization activity
· AC lab alignment activity
· Framework for Rel-18 TRP TRS requirements
· Specify TRP TRS Requirements


This contribution provides our views on how to move forward to define TRP TRS requirements.
2	Discussion
· AC Lab alignment status:
The LAD information is listed in [2]. There are 4 devices: LAD 1 and LAD2 for band n78 testing, LAD3 and LAD4 for band n28 testing. The measurement for LAD1 and LAD2 is quite smooth and band n78 measurement results from some test labs have been provided in [4-9]. The corresponding analysis of AC lab alignment has been provided in [10]. 
In [2], the following lab alignment criteria has been defined:
7. Lab alignment criteria:
a. The pass/fail criteria are defined as the maximum deviation between the measurement result and the reference value
b. Confirm the reference value derived based on the per-band per-PC averaging approach (linear average with dBm) of lab alignment data pool from ≥3 labs submitted before end of [RAN4#109] as baseline.
c. Apparent outliers will not be considered in averaging process. The value deviates over 1.5*MU from all the other lab’s results should be identified as apparent outlier.
d. Pass/fail limit for lab alignment should be defined as X*MU (X is TBD) as baseline. MU value is the expanded MU for BHH (defined in Annex of TR38.870).
e. The summation form for TRP and TRS lab alignment should keep consistent during the calculation process of TRP TRS lab alignment from each company i.e. sin weights approach. Only traditional approach (15-degrees TRP and 30-degrees TRS) should be used during lab alignment activity to reduce unnecessary uncertainty.
f. The timeline of AC alignment activity is in [R4-2315843]. How to treat late submission results and confirm the alignment: TBD
Based on the agreed framework and talk mode MU in TR 38.870, with the same approach of Rel-17 AC lab alignment, we propose to define the pass/fail limit as 0.75*MU (talk mode) for both TRP and TRS, i.e., ±1.5dB for TRP, and ±1.76dB for TRS as starting point in Rel-18.
Proposal 1: Similar to Rel-17 lab alignment approach, setting pass/fail limits as 0.75*MU (talk mode) for both TRP and TRS, i.e., ±1.5dB for TRP, and ±1.76dB for TRS as starting point. Conclude phase 1 AC lab alignment in RAN4#109 meeting.

· RC lab alignment criteria:
The RC measurement results have also been submitted in [11-15], the analysis has also been provided in [10]. 
In [2], the following framework for RC lab alignment has been agreed:
7. RC alignment criteria:
a. The pass/fail criteria are defined as the maximum deviation between the measurement result and the reference value
b. Confirm the reference value derived based on the per-band per-PC averaging approach (linear average with dBm) of harmonization data pool from ≥3 labs submitted before end of [RAN4#109] as baseline.
c. Apparent outliers will not be considered in averaging process. The value deviates over 1.5*MU from all the other lab’s results should be identified as apparent outlier.
d. Pass/fail limit for RC lab alignment should be defined as X*MU (X is TBD) as baseline. MU value is the preliminary expanded MU for talk mode and/or browsing mode (to be defined in RAN5).
Follow similar approach of AC, the pass/fail limits should be set as 0.75* MU (RC MU in TR 38.870) for both TRP and TRS, i.e. ±1.1dB for TRP, and ±1.5dB for TRS, for both browsing mode and talk mode, as starting point. 
Proposal 2: Setting RC lab alignment pass/fail limits as 0.75*MU for both TRP and TRS, i.e., ±1.1dB for TRP, and ±1.5dB for TRS, for both browsing mode and talk mode, as a starting point. Conclude phase 1 RC lab alignment in RAN4#109 meeting.

· RC harmonization criteria:
Based on the RC measurement results and AC measurement results under talk mode, the analysis of AC vs RC comparison has been shared in [10]. 
In [2], the following framework for RC harmonization has been agreed:
8. RC vs AC test methods harmonization criteria:
a. How to compare the RC measurement results with AC measurements results is FFS, e.g.;
i. Option 1: comparison of each reference value of RC and AC as starting point (per-band per-PC averaging approach (linear average with dBm) of each method from all test labs those are not apparent outliers)
1. The stand Dev of each test method should be studied and potentially considered
ii. Option 2: other approaches are TBA
b. The pass/fail criteria are defined as TBD

Considering a statistical analysis, comparison of the reference value between AC and RC would a reasonable approach. However, the gap between RC and AC would have direct impacts on future conformance testing, how to define a reasonable pass/fail limits of RC harmonization should be carefully considered. 
[bookmark: _Hlk149857088]Proposal 3: Comparison of each reference value of RC lab alignment and AC lab alignment as criteria. The pass/fail limits are FFS.
· Test burden to finalize Rel-18 requirements scope:
The 1st priority requirement scope for Rel-18 has been listed in [2].
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According to the typical real measurement time of TRP and TRS in AC, we calculate the overall testing time for Rel-18 requirements scope:
· Single Full TRP (low, mid, high channel with left and right phantom): 60min
· Single Full TRS (low, mid, high channel with left and right phantom): 300min
· Total testing time for single UE for n1/n28/n41/n78: 720min/720min/480min/480min
· If PC3 requirements are defined based on PC2 measurements with offset, then the total testing time for single UE for n1/n28/n41/n78: 720min/720min/360min/360min
Note: The above testing time estimation does not consider drop connection/re-testing/battery charging and many other aspects.
Based on the framework, if 15 devices should be measured per band for each test lab, then the total testing time (without PC3 measurements) is about 540hours, if 8 hours per day, then ~68 days. Even without PC3 measurements for band n41 and n78, the test burden in Rel-18 is still three times higher than Rel-17!
Observation 1: The total measurements for each test lab to submit 15 devices for four bands to finalize the Rel-18 requirements is quite time-consuming, about 68 days. It is three times higher than Rel-17!
Therefore, we believe it would be helpful for test labs to share the test burden, RAN4 should collect the information about how many devices each test lab can submit for each band as early as possible. Testing efforts from few companies can not finalize the work, so we suggest all the aligned labs could share measurement results. Feedback on how many data they would like to contribute into RAN4 TRP TRS data pool is a key to ensure the finalization of requirements in Rel-18.
Proposal 4: RAN4 should check the following information to ensure the requirements can be successfully defined in Rel-18.
· The number of DUTs (minimum 3, maximum 15) for each band they expect to be able to measure and submit to RAN4. 
· The 3GPP member providing the DUTs check how many samples they intend to provide for each band (with support of UE pre-configuration for measurements)

· How to treat requirements for band n1, 2Rx or 4Rx.
As discussed in RAN4#108bis meeting, 
· Further discuss whether reduced number of device for 2Rx of n1/n3 should be considered. 
· Further discuss and decide 2Rx or 4Rx requirements for n1/n3 in Rel-18. 
In RAN4, 2Rx is mandatory for n1 and n3, but only few measurement results could be collected based on companies’ feedback. In our understanding, 3GPP always define OTA requirements work based on UE type which is most efficient to collect enough results. Similar story in Rel-17 to define n41 PC2 TRP requirements first. The principle is also agreed in the framework [2]:
c. Performance part of the work will proceed in a contribution-driven manner. Start with one type of device width requirement which is most efficient to collect enough results in Rel-18.
Therefore, we suggest RAN4 gather group efforts to define n1 4Rx TRS requirements first.
Proposal 5: RAN4 should develop 4Rx requirements for n1 in Rel-18. 
Further discuss how to define 2Rx requirements based on 4Rx results. 

· How to define PC3 requirements: 
According to the test procedure in TR 38.870, PC3 measurement is skipped for a PC2 UE, so similar to n1 2Rx/4Rx issue, it would be difficult for some bands to collect sufficient PC3 devices. On the other hand, to reduce the test burden, for a band has PC2 requirements, re-measurements of PC3 should be avoided. 
The principle to define PC3 requirements based on PC2 requirement has been agreed in framework [2]:
f. For a band supporting both PC2 and PC3, specify PC3 requirement based on finalized PC2 requirements, e.g., with [X]dB offset
So, RAN4 should make decision on how to define the [X] dB offset for PC3 requirements, based on existing/newly defined PC2 requirements for the same band. Given this is conducted power difference, we think 2.5~3dB should be a reasonable value to be considered as starting point. 
Proposal 6: For a band supporting both PC2 and PC3, specify PC3 requirements based on finalized PC2 requirements, with [2.5] dB offset as a starting point. 
3 Conclusion
In this paper, we provide our views on the remaining open issues with a view toward concluding the core part work. 
Proposal 1: Similar to Rel-17 lab alignment approach, setting pass/fail limits as 0.75*MU (talk mode) for both TRP and TRS, i.e., ±1.5dB for TRP, and ±1.76dB for TRS as starting point. Conclude phase 1 AC lab alignment in RAN4#109 meeting.
Proposal 2: Setting RC lab alignment pass/fail limits as 0.75*MU for both TRP and TRS, i.e., ±1.1dB for TRP, and ±1.5dB for TRS, for both browsing mode and talk mode, as a starting point. Conclude phase 1 RC lab alignment in RAN4#109 meeting.
Proposal 3: Comparison of each reference value of RC lab alignment and AC lab alignment as criteria. The pass/fail limits are FFS.
Observation 1: The total measurements for each test lab to submit 15 devices for four bands to finalize the Rel-18 requirements is quite time-consuming, about 68 days. It is three times higher than Rel-17!
Proposal 4: RAN4 should check the following information to ensure the requirements can be successfully defined in Rel-18.
· The number of DUTs (minimum 3, maximum 15) for each band they expect to be able to measure and submit to RAN4. 
· The 3GPP member providing the DUTs check how many samples they intend to provide for each band (with support of UE pre-configuration for measurements)
Proposal 5: RAN4 should develop 4Rx requirements for n1 in Rel-18. 
Proposal 6: For a band supporting both PC2 and PC3, specify PC3 requirements based on finalized PC2 requirements, with [2.5] dB offset as a starting point. 
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Table 1: targeted TRP/TRS OTA requirements for Rel - 18  

Aspect / Feature  TRS    1Tx TRP PC3  1Tx TRP PC2  2Tx  TRP PC2  

Browse  Talk  Browse  Talk  Browse  Talk  Browse  Talk  

AC  Test method and prelim MU  R17  R1 8 MU  R17  R1 8 MU  R17  R1 8 MU  R18  R18  

n1  72 < w ≤ 92 mm  R18  R18  R18  R18  R18  R18    

56 ≤ w ≤ 72 mm  R18 2p  R18 2p  R18 2p  R18 2p  R18 2p  R18 2p    

n28  72 < w ≤ 92 mm  R18  R18  R18  R18      

56 ≤ w ≤ 72 mm  R18 2p  R18 2p  R18 2p  R18 2p      

n41  72 < w ≤ 92 mm  R17  R18  R18  R18  R17  R18  R18   Phase2  R18   Phase2  

56 ≤ w ≤ 72 mm  R18 2p  R18 2p  R18 2p  R18 2p  R18 2p  R18 2p  R18 2p  R18 2p  

n78  72 < w ≤ 92 mm  R17  R18  R18  R18  R17  R18  R18   Phase2  R18   Phase2  

56 ≤ w ≤ 72 mm  R18 2p  R18 2p  R18 2p  R18 2p  R18 2p  R18 2p  R18 2p  R18 2p  

 


