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[bookmark: _Toc152607485][bookmark: _Toc154585802][bookmark: _Toc155641434][bookmark: _Toc155641707][bookmark: _Toc162185542]F.3	Rel-18 lab alignment (Talk mode)
< Editor’s note: Detailed structure of the subclause is TBD. Framework, pass/fail limits, and final conclusions> 
[bookmark: _Toc152607486][bookmark: _Toc154585803][bookmark: _Toc155641435][bookmark: _Toc155641708][bookmark: _Toc162185543]F.3.1	Framework and workplan
This clause defines the working procedure on how to proceed the lab alignment campaign in Rel-18. The purpose of Lab Alignment Campaign is to ensure there is no unexpected lab deviation and establish full trust and confidence on the results.
Rel-18 lab alignment activity is performed with Anechoic Chamber based test method. 
Test labs are invited to participate to the lab alignment and test campaign, the following conditions should be fulfilled:
-	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. 
-	Participating lab should have anechoic chamber(s) ready to support testing based on 3GPP TS 38.161.
-	Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
Test methodology:
-	Test plan: 3GPP TS 38.161;
Test cases for Lab Alignment Campaign:
-	Test bands: n28, n78; one low and one high band is sufficient
-	Number of test cases per band: BHHL and BHHR at low/mid/high channel; 
-	Use scenario: Head and Hand phantom (Talk mode), i.e., BHHL and BHHR
-	Hand Phantom: Wide Grip hand 
-	Operation mode: NR Standalone (SA)
-	Number of Tx chain: UE configured with 1Tx 
Lab Alignment Device (LAD): in total 4 devices
-	Rel-17 LADs (LAD1 and LAD2) for band n78; 
-	2 more devices (LAD 3 and LAD 4) for band n28;
-	UE information listed in Table F.3.1-1
Test results submitting:
-	Using the same worksheet template in [R4-2313892] to submit the measurement results
-	The measurement results of LADs should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
-	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
-	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
Lab alignment criteria:
-	The pass/fail criteria are defined as the maximum deviation between the measurement result and the reference value
-	Confirm the reference value derived based on the per-band per-PC averaging approach (linear average with dBm) of lab alignment data pool.
-	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.
-	Pass/fail limit for lab alignment should be defined as 0.75*MU as baseline. MU value is the expanded MU for BHH (defined in Annex of TR38.870).
-	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.
-	The AC alignment activity is finally concluded in RAN4#110bis meeting.
Test lab procedures:
-	LAD delivery scheme 
-	Decide LAD delivery scheme after all the test lab and LAD information being confirmed (after the confirmation of volunteered labs and LADs).
-	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.
-	Encourage test labs to share resulting combined MU based on their own systems.
Table F.3.1-1: Rel-18 LAD information
	Rel-18 Lab Alignment Devices (LADs)

	DUT
	Provider/Owner
	Contact
	Note

	LAD1 (same device used in Rel-17)
	vivo
	Ruixin Wang
ruixin. wang@vivo.com
	For n78 testing. 

	LAD2 (same device used in Rel-17)
	vivo
	Ruixin Wang
ruixin. wang@vivo.com
	For n78 testing. 

	LAD3 (new device for Rel-18)
	vivo
	Ruixin Wang
ruixin. wang@vivo.com
	For n28 testing. 

	LAD4 (new device for Rel-18)
	vivo
	Ruixin Wang
ruixin. wang@vivo.com
	For n28 testing. 

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



[bookmark: _Toc152607487][bookmark: _Toc154585804][bookmark: _Toc155641436][bookmark: _Toc155641709][bookmark: _Toc162185544]F.3.2	Measurement results
Considering the test burden and urgent timeline, RAN4 decided to select two smartphones per band (in total 4, named as LADs, Lab Alignment Devices) as reference DUTs to perform Rel-18 AC lab alignment activity. The devices’ size belongs to width >72mm and ≤92mm. 
In Rel-18, the lab alignment campaign is focused on Talk mode (Head and Hand phantoms) at one low band and one high band (i.e., band n28 and n78). There are 8 test labs participate the lab alignment campaign, the reference value is derived based on linear average (with dBm) of all the 8 labs results. The summary of the lab alignment analysis outcome is shown in Figure F.3.2-1 for TRP, and Figure F.3.2-2 for TRS. 
[bookmark: _Hlk102066899]TBA
Figure F.3.2-1: Rel-18 NR FR1 TRP lab alignment analysis, deviation between each test lab and reference value

TBA
Figure F.3.2-2: Rel-18 NR FR1 TRS lab alignment analysis, deviation between each test lab and reference value
The maximum deviation between test labs and reference value is TBD dB for TRP and TBD dB for TRS. 

[bookmark: _Toc152607488][bookmark: _Toc154585805][bookmark: _Toc155641437][bookmark: _Toc155641710][bookmark: _Toc162185545]F.3.3	Pass/fail limit
Based on the MU assessment of AC test method with talk mode in Annex B, and lab alignment measurement results in Annex F.2.2, RAN4 decided the final pass/fail limits for Rel-18 FR1 TRP TRS lab alignment activity (Talk mode) as following:
-	TRP: 1.47dB for n78, and 1.41dB for n28 
-	TRS: 1.73dB for n78 and 1.69 dB for n28 

[bookmark: _Toc152607489][bookmark: _Toc154585806][bookmark: _Toc155641438][bookmark: _Toc155641711][bookmark: _Toc162185546]F.3.4	Conclusions
RAN4 conclude the successful Rel-18 FR1 TRP TRS lab alignment activity, all the 8 test labs with anechoic chamber system are well aligned at NR FR1 low band and high band. Rel-18 TRP TRS requirements are specified based on the measurement results submitted by above aligned test labs.
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