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1. Introduction
This contribution provides a further updated working procedure based on the agreed version in [1], with updated LAD information and details refinement. 
2. Discussion
Due to unexpected reasons, the LADs are re-selected after RAN#101 meeting. Section 6 shows the updated LAD information for confirmation in RAN4. The whole activity would be one meeting cycle delayed, as discussed in the updated schedule document [2].
For UE information disclosure, the UE information collection is also dependent on lab alignment outcome (i.e, how many labs are finally aligned, and also interested to perform measurements and share results into RAN4 data pool), so the decision on UE information disclosure template might also be postponed. 
3. Updated Working procedure for Rel-18 AC Lab Alignment Campaign (for approval)
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Working procedure for Rel-18 AC Lab Alignment Campaign 
1. The purpose of Lab Alignment Campaign is to ensure there is no unexpected lab deviation and establish full trust and confidence on the results.
2. Test labs are invited to participate to the lab alignment and test campaign, the following conditions should be fulfilled:
a. Participating lab should be accredited under ISO 17025 (ISO 17025 accredited labs) and have any of 3GPP TS 37.544, CCSA YD/T 1484.6, and CTIA OTA Test Plan listed on its accreditation scope. 
b. Participating lab should have anechoic chamber(s) ready to support testing based on 3GPP TS 38.161.
c. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
3. Test methodology:
a. Test plan: 3GPP TS 38.161;
4. Test cases for Lab Alignment Campaign:
a. Test bands: n28, n78; one low and one high band is sufficient
b. Number of test cases per band: BHHL and BHHR at low/mid/high channel; 
c. Use scenario: Head and Hand phantom (Talk mode), i.e., BHHL and BHHR
d. Hand Phantom: Wide Grip hand 
e. Operation mode: NR Standalone (SA)
f. Number of Tx chain: UE with 1Tx as phase 1, 2Tx as phase 2 can be started after UL-MIMO TRP test method is concluded.
5. Lab Alignment Device (LAD): in total 4 devices, to avoid delay of lab alignment activity, the LADs confirmed by RAN4#108 meeting will not be further added
a. Rel-17 LADs (LAD1 and LAD2) for band n78; 
b. 2 more devices (LAD 3 and LAD 4) for band n28;
c. UE information listed in section 6
6. Test results submitting:
a. Using the same worksheet template in [R4-2313892] to submit the measurement results
b. The measurement results of LADs should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
c. Results shall not be shared between labs before submitting to RAN4 meetings or sharing in the RAN4 reflector. Comparison and lab alignment analysis should only be done in RAN4 meetings/discussions
d. Sharing of the measurements results of a specific device from test labs is permitted only towards the 3GPP member that provided such device (i.e., device’s owner) before submitting to RAN4

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#108bis109] 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 [R4-2315843R4-2313895]. How to treat late submission results and confirm the alignment: TBD
8. Test lab procedures:
0. LAD delivery scheme 
1. Decide LAD delivery scheme after all the test lab and LAD information being confirmed (after the confirmation of volunteered labs and LADs).
0. LAD measurement time in each test lab: finalize LAD measurement within [5] workdays, and deliver to next lab ASAP with LAD delivery In/Out information shared in reflector.
0. Encourage test labs to share resulting combined MU based on their own systems.

4. Updated Working procedure for Rel-18 RC harmonization acvitity (for approval)
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Working procedure for Rel-18 RC harmonization Campaign 
1. [bookmark: _Hlk143779289]The purpose of RC harmonization activity is to ensure there is no unexpected lab deviation among different RC systems, and the RC harmonization results will be compared with reference AC results to demonstrate the gap between different methodologies.
2. RC Test labs are invited to participate to the lab alignment and test campaign, the following conditions should be fulfilled:
a. Participating lab should have Reverberation chamber(s) ready to support testing based on latest version of 3GPP TR 38.870.
b. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
3. Test methodology:
a. Test plan: latest version of 3GPP TR 38.870;
4. Test cases for RC harmonization Campaign:
a. Test bands: n28, n78; one low and one high band is sufficient
b. Number of test cases per band for each scenario: left and right at low/mid/high channel, total 6 test cases; 
c. Use scenario: Both Head and Hand phantom (Talk mode, BHHL and BHHR) and Hand phantom only (Browsing mode, HL and HR);
d. Hand Phantom: Wide Grip hand 
e. Operation mode: NR Standalone (SA)
f. Number of Tx chain: UE with 1Tx.
5. Harmonization Devices:
a. Same devices as Rel-18 AC lab alignment activity, listed in section 6
6. Test results submitting:
a. Using the same worksheet template in [R4-2313893] to submit the measurement results
b. The measurement results of LADs should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
c. Results shall not be shared between labs before submitting to RAN4 meetings or sharing in the RAN4 reflector. Comparison and lab alignment analysis should only be done in RAN4 meetings/discussions
7. Harmonization 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#108bis109] 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).
e. The timeline of RC harmonization activity is in [R4-2315843R4-2313895]. How to treat late submission results and confirm the alignment: TBD
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
9. Test lab procedures:
a. LADs delivery scheme 
1. LAD delivery scheme will be decided after the confirmation of all the RC volunteer labs.
2. LAD delivery will also consider the parallel Rel-18 AC lab alignment activity to ensure efficiency
b. LAD measurement time in each test lab: finalize LAD measurement within [5] workdays, and deliver to next lab ASAP with LAD delivery In/Out information shared in reflector.
c. Encourage test labs to share resulting combined MU based on their own systems

5. Updated Working procedure for Rel-18 Measurement Campaign to define requirements (for approval)
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Working procedure for TRP TRS Performance Test Campaign to define requirements
1. The purpose of Test Campaign is to collect devices results for the permitted labs after lab-alignment activity for the definition of the FR1 TRP TRS requirements.
2. Test cases for TRP TRS Performance Test Campaign:
a. Test bands: Complete full coverage of band n1, n28, n41, and n78 requirements, including performance objectives which were not concluded in Rel-17; 
b. Use scenarios: Both Browsing mode (Hand phantom only), i.e., Hand Left and Hand Right; and Talk mode (head and hand phantom), i.e., BHHL and BHHR
c. Hand Phantom: Wide Grip Hand as first priority, PDA hand is not precluded if sufficient devices are available
d. Operation mode: SA with 1Tx  as phase 1, study how to specify EN-DC requirements based on SA measurement results. SA with 2Tx as phase 2. 
3. Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign:
a. DUT size: Size 1(width >72mm and ≤92mm) as 1st priority; Size 2 as 2nd priority  
b. DUT capability: support for Bands those listed in the WID is preferred, but devices supporting only a subset of the above bands can equally be used in the measurement campaign for such supported bands
c. The following selection criteria can also be considered:
1. Year of production: [2020-2023]
2. Brand variety
3. Price range (to capture different price segment, including High/Mid/Low-end products)
4. Popularity
5. Number of bands supported
d. Power Class: PC2 and PC3. For bands support both PC2 and PC3, focus on PC2 measurements, but both PC2 and PC3 requirements are needed. For PC3 bands, only PC3 requirements.
4. Devices provisioning:
a. Any 3GPP member can work with test labs to provide devices to the aligned test labs (each test lab shall provide a single measurement result set for repeated UE model into RAN4 measurement campaign data pool)
i. FFS for the same UE model with supporting different set of bands
b. Logistical aspects for devices provisioning to the labs are TBD
5. Test results submitting:
a. UE information disclosure. At least all the supported bands information and production year should be shared 
i. Other UE information disclosure (and thresholds) depends on further discussions, which can be added based on agreements. 
b. Using the same worksheet template in [R4-2315844TBD] to submit the measurement results for Rel-18 3GPP TRP TRS performance data pool.
c. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
d. The allowed maximum number of submitted devices from each lab is [15] (depends on how many test labs will join the activity) with a minimum of 3 devices.
e. Only the results from aligned labs will be considered for specifying requirements
f. The progress in each lab are encouraged to share on the RAN4 reflector (for example - how many devices have been measured and on which bands)
g. TRP and TIS Quantities based on Clenshaw-Curtis quadrature and traditional sin(theta) weighting are both allowed during Performance campaign test. This information should be provided from each test lab when submitting measurement results.
6. Specify TRP TRS requirements:
a. Minimum number of devices for defining requirements for each band, each device size, each power class (requirement will not be specified if measurement results is less than): [30]  
b. 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.
c. Method of limits derivation: per-band Data driven approach
d. The value at [TBD] percentile of the CDF curve could be selected as the starting point for minimum requirement discussion
e. For a band supporting both PC2 and PC3, study how to specify PC3 requirement based on finalized PC2 requirements, e.g.,with [X]dB offset 
7. Test lab procedures
a. Tx Antenna switching: for 1Tx configuration, test lab should make sure the testing follows the TAS OFF procedure, i.e., lock the UE antenna to primary antenna yielding best TRP. Assistants from OEM may be needed. 
b. Time-averaging algorithm (TAA): if supported by UE, test lab should make sure TAA should be disabled. Assistants from OEM or chipset vendor may be needed. TAA OFF can be based on UE declaration.
c. For UE support PC2 at one band, PC3 testing is not needed.
d. Newly defined Coarser measurement grid in TR 38.870 can be used for TRP TRS measurement

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
	R18 MU
	R17
	R18 MU
	R17
	R18 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



6. Updated LAD information (for approval)
6 
Updated LAD information: 
· The following updated devices for Rel-18 AC lab alignment activity have been confirmed. 
	Rel-18 Lab Alignment Device (LAD)

	Volunteer lab
	Owner
	Contact
	Note

	LAD1 (Rel-17)
	vivo
	Ruixin 
ruixin. wang@vivo.com
	For n78 testing. The lab alignment has been started

	LAD2 (Rel-17)
	vivo
	Ruixin 
ruixin. wang@vivo.com
	For n78 testing. The lab alignment has been started

	LAD3
	vivo
	Ruixin 
ruixin. wang@vivo.com
	For n28 testing. The lab alignment has been started 

	LAD4
	TIM
	Alex
alessandro.trogolo@telecomitalia.it
	For n28 testing. The lab alignment has been started

	Note: To keep the test burden, most 4 test cases, i.e., two devices per band. 



Proposal: Approve the updated working procedure for Rel-18 TRP TRS WI in Section 3, Section 4, Section 5, and Section 6 of this contribution. 
7. Conclusion
In this contribution, we propose the updated working procedure for Rel-18 TRP TRS WI:
Proposal: Approve the updated working procedure for Rel-18 TRP TRS WI in Section 3, Section 4, Section 5, and Section 6 of this contribution.
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