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Introduction
This summary covers the discussions in Rel-19 OTA WI.
Topic #3: NTN OTA
Issue 3-2-5: additional Performance metric for NTN devices 
· Proposals
· Proposal 1: Introduce AR and XPD as performance metrics for NTN systems, to assess the quality of the antenna’s circular polarisation and the rejection of the opposite polarisation. (Inmarsat)
· Recommended WF
· TBA. 

Discussions:
Keysight: this can be on hold. 
Apple: agree with Keysight. This should not be considered as TRP TRS scope. 
Samsung: same view as Apple. 

Agreements in AH:
FFS this aspect. 

Issue 3-2-6: Testing time reducing method for NTN
· Proposals
· Proposal 1: set NTN RTT (Round Trip Time) to zero or a very low value to reduce TRS measurement time. (Huawei)
· Recommended WF
· TBA

Discussions:
QC: not sure whether we can set this RTT during testing. 
Keysight: need to check 
Huawei: this can be done in the test system. 

Tentative Agreements:
Set NTN RTT (Round Trip Time) to zero or a very low value to reduce TRS measurement time.
Topic #4: Rel-19 TRP TRS requirements 
Sub-topic 4-1 2Tx FR1 TRP TRS requirements 
Issue 4-1-1: working procedure update for 2Tx lab alignment activity   
· Proposals
· Proposal 1: consider the following updates for working procedure to guide Rel-19 2Tx lab alignment activity. (moderator)
1) For 2Tx test bands (4.1 in Issue 4-1-1 of WF R4-2416590), confirm n41 and n78, remove [].
2) For new labs those not declared aligned in Rel-17 and Rel-18 (4.1 in Issue 4-1-1 of WF R4-2416590), need to decide:
· Option 1: only required to complete 1Tx lab alignment on one high band and not required on low band. 
· Option 2: also complete 1Tx lab alignment on at least n78 (high band) and n28 (low band))
3) For Number of test cases per band (4.b and 4.c in Issue 4-1-1 of WF R4-2416590), select only Talk Mode (BHHL and BHHR)
4) For Power Class for LAD measurements, (5.c in Issue 4-1-1 of WF R4-2416590), select PC2. 
5) For worksheet template for submitting 2Tx AC lab alignment results, (6.a in Issue 4-1-1 of WF R4-2416590), use the new template in R4-2418214 submitted this meeting.
· Recommended WF
· Discuss and decide
· The working procedure will be update accordingly in the WF

Discussions:
Samsung: based on offline discussion, for 2Tx new labs, there is no such restriction of R17 and R18 alignment. For 1TX requirements, that should be done.
Apple: the new labs here is mainly for 1Tx requirements work. 
QC: why 2Tx is limited to browsing mode. This is single layer mode. 2Tx may also be developed for coverage enhancement. 
Samsung: can we focus on TRP only?
OPPO: only TRP


Agreements:
· Agree the following updates for working procedure to guide Rel-19 2Tx lab alignment activity. 
1) For 2Tx test bands (4.1 in Issue 4-1-1 of WF R4-2416590), confirm n41 and n78, remove [].
2) For new labs of 2Tx, the additional lab alignment work of 1Tx is not needed. 
3) For Number of test cases per band (4.b and 4.c in Issue 4-1-1 of WF R4-2416590), select only Talk Mode (BHHL and BHHR)
4) For Power Class for LAD measurements, (5.c in Issue 4-1-1 of WF R4-2416590), select PC2. 
5) For worksheet template for submitting 2Tx AC lab alignment results, (6.a in Issue 4-1-1 of WF R4-2416590), use the new template in R4-2418214 submitted this meeting.


Issue 4-1-2: latest status of volunteer test labs for 2Tx lab alignment activity  
· Proposals
· Proposal 1: check and confirm the volunteer test labs information for 2Tx lab alignment. (moderator)
	Rel-19 Volunteer lab for 2Tx lab alignment activity

	Volunteer lab
	Location
	Contact
	Note

	vivo
	Dongguan
	Ruixin. Wang, ruixin.wang@vivo.com
	

	CAICT
	Beijing
	Siting Zhu, zhusiting@caict.ac.cn  
Xuan Yi, yixuan@caict.ac.cn
	

	OPPO
	Dongguan
	Qifei Liu, liuqifei@oppo.com
	

	Sporton USA
	Milpitas, CA
	Will Ni (WillNi@sporton-usa.com)
Alex Ho (Alexander@sporton.com.tw)
	

	Element Materials Technologies
	Columbia, MD
	Edward Ortiz (edward.ortiz@element.com)
	

	SGS Wireless
	Shenzhen
	Panta Sun (Panta.Sun@sgs.com)
Kenny Lai (Kenny.Lai@sgs.com)
	

	Huawei
	Dongguan
	Li Jinxing, lijinxing3@huawei.com, 
Hai Zhou, hai.zhou1@huawei.com
	

	SRTC
	Beijing
	Gong Jian, gongjian1@srtc.org.cn
	

	Samsung
	Suwon, KR
	Bozhi Li, bozhi.li@samsung.com
Jeongheum Lee, jh0413.lee @samsung.com
	

	



· Recommended WF
· Confirm and start the activity
· Capture the information in the WF

Discissions:
OPPO: could we add one more contactor?

Agreements:
· Confirm the volunteer test labs information in table below for 2Tx lab alignment. 
	Rel-19 Volunteer lab for 2Tx lab alignment activity

	Volunteer lab
	Location
	Contact
	Note

	vivo
	Dongguan
	Ruixin. Wang, ruixin.wang@vivo.com
	

	CAICT
	Beijing
	Siting Zhu, zhusiting@caict.ac.cn  
Xuan Yi, yixuan@caict.ac.cn
	

	OPPO
	Dongguan
	Qifei Liu, liuqifei@oppo.com
Rui Zhou,  zhourui2@OPPO.COM
	

	Sporton USA
	Milpitas, CA
	Will Ni (WillNi@sporton-usa.com)
Alex Ho (Alexander@sporton.com.tw)
	

	Element Materials Technologies
	Columbia, MD
	Edward Ortiz (edward.ortiz@element.com)
	

	SGS Wireless
	Shenzhen
	Panta Sun (Panta.Sun@sgs.com)
Kenny Lai (Kenny.Lai@sgs.com)
	

	Huawei
	Dongguan
	Li Jinxing, lijinxing3@huawei.com, 
Hai Zhou, hai.zhou1@huawei.com
	

	SRTC
	Beijing
	Gong Jian, gongjian1@srtc.org.cn
	

	Samsung
	Suwon, KR
	Bozhi Li, bozhi.li@samsung.com
Jeongheum Lee, jh0413.lee @samsung.com
	




Issue 4-1-3: latest status of Lab Alignment Devices (LADs) for 2Tx lab alignment activity  
· Proposals
· Proposal 1: check and confirm the volunteer test labs information for 2Tx lab alignment. (moderator)
· Current status of Rel-19 2Tx Lab Alignment Devices (LADs). 
	Rel-19 2Tx Lab Alignment Devices (LADs) for non-coherent UL MIMO

	DUT
	Provider/Owner
	Contact
	Note

	LAD5 (new device for Rel-19 2Tx)
	vivo
	Ruixin Wang
ruixin. wang@vivo.com
	For n41 and n78 testing. Available.

	LAD6 (new device for Rel-19 2Tx)
	OPPO
	Qifei Liu
liuqifei@OPPO.com
	For n41 and n78 testing. Not yet. 

	Note: To keep the test burden, two devices per band. 


· Recommended WF
· Confirm and start the activity
· Capture the information in the WF
Discussions:
OPPO: due to test lab issue, our device LAD6 can be confirmed in Dec.
Moderator: the lab alignment can be started after this meeting with LAD5 first. Then LAD6. Separately.

Agreements:
· Confirm the Rel-19 2Tx Lab Alignment Devices (LADs) information in table below.
	Rel-19 2Tx Lab Alignment Devices (LADs) for non-coherent UL MIMO

	DUT
	Provider/Owner
	Contact
	Note

	LAD5 (new device for Rel-19 2Tx)
	vivo
	Ruixin Wang
ruixin. wang@vivo.com
	For n41 and n78 testing. Available.

	LAD6 (new device for Rel-19 2Tx)
	OPPO
	Qifei Liu
liuqifei@OPPO.com
	For n41 and n78 testing. Not yet, will be available in Dec.

	Note: To keep the test burden, two devices per band. 




Issue 4-1-4: 2Tx related MU impacts  
· Proposals
· Proposal 1: to ascertain if offset from axis of rotation for 2Tx is different or not from the one for 1Tx in order to determine potential impact of MU term under measurement distance. (Huawei)
· Recommended WF
· TBA

Discussions:
Huawei: we can contribute next meeting on this aspect.

WF in AH:
FFS on this aspect for MU impacts.


Issue 4-1-5: 2Tx requirements related performance measurement campaign  
· Proposals
· Proposal 1: Focus only Hand-Only/Browsing Mode for 2Tx/non-coherent Uplink MIMO performance requirements. (Apple)
· Proposal 2: It is recommended to relax the minimum sample size for the 2Tx measurement campaign. (CAICT) 
· Recommended WF
· Prioritize browsing mode requirements, feedback from operators is needed.
· Check number of devices support non-coherent UL MIMO full-power mode

Agreements: 
Confirm browsing mode only for 2Tx requirements in Rel-19. 

Sub-topic 4-2 1Tx FR1 TRP TRS requirements 
Moderator: in the WID, typically we use the following: 
Note 1: Size 1 (wide, width >72mm and ≤92mm), Size 2 (narrow, width ≥56mm and ≤72mm);
Issue 4-2-1: How to specify PDA hand related TRP/TRS requirements (assume no large scale measurement campaign, current requirement is a basis)   
· Proposals
· Proposal 1: measurement campaign should be used to determine the OTA performance for size 2 devices as the number of smartphones with width of 72mm is too few to determine performance offset between size 1 and 2. (Huawei)
· Proposal 2: Define the minimum performance requirements for Size 2 devices based on an complete measurement campaign. The number of minimum devices to be measured (and related thresholds) is FFS and depends on the available number of such device currently present on the market. (Telecom Italia, Vodafone, Deutsche Telekom, Orange)
· Proposal 3: RAN4 to derive the TRP TRS requirements for Size 2 (narrow) UE based on reuse or offset approach based on that of Size 1 UE. (Samsung)
· Proposal 4: Focus on the limited measurement campaign to define Size 2 UE 1Tx requirements. (Apple)
· Recommended WF
· Discuss and confirm which approach can be adopted. 
· Further discuss how to define the offset value if this is considered. 
· For measurement campaign, need to align the understanding of the target, it is for evaluate CDF or just compare with size 1 requirements. 
Discussions:
TIM: traditional measurement campaign is good way to go. Less number of devices is also acceptable for this case. 
Samsung: we do not have lab alignment with PDA hand before. Not sufficient devices is also an issue. Offset is simple way. Similar to ETSI. Preliminary measurement campaign is not traditional way. 
TIM: ETSI use offset due to limited time. Should be avoid in RAN4. 
Samsung: not ready to accept traditional measurement campaign for this requirements. 

WF in AH:
RAN4 further discuss how to specify requirements for Size 2 (narrow) UE. 
Further align the understanding on target of preliminary measurement campaign. 
· Option 1: for defining the offset value, on top of size 1 requirements
· Option 2: for collecting data to generate CDF and define requirements based on CDF ( this is traditional measurement campaign, the difference is only less number of devices required)



Issue 4-2-2: small measurement campaign for Size 2 UE   
· Proposals
· Proposal 1: RAN4 should clarify the required number of test samples for the preliminary measurement campaign for Size 2. (CAICT)
· Consider >10 device. (vivo)
· Proposal 2: use the following parameters for the limited measurement campaign for Size 2 UE. (Apple)
·    At least 15 devices
· 	Head and Hand Phantom/Talk Mode
· 	1 Band to Test: n78
· 	Device Year of Production: 2022-2025
· 	Encourage volunteer test labs to perform the above measurement campaign, Rel-17 and/or Rel-18 aligned test lab is preferred (Already Agreed)
· 	Start campaign after RAN4#113 and provide all data by RAN4#116 (August 2025). Interim data can be shared earlier.
· 	Discuss further on whether existing approach of volunteer labs sharing device information only with RAN4 secretary can be re-used for this Size2 UE limited campaign.
· 	(Note for reference: Workplan for Rel-19 OTA WI allows 1Tx Size1 measurement campaign to proceed and conclude RAN4#118 – February 2026).
· Recommended WF
· Discuss and conclude details. For number of devices need feedback from OEMs and operators
· Focus on one band is sufficient 
· Talk mode is sufficient

Discussions:
Apple: our proposal can be a mid ground for this issue. Small number of devices for measurements, derive requirements based on CDF rather than offset. 
TIM: we are not clear about the number of devices.



Issue 4-2-3: clarification of UE types for Size 2 UE   
· Proposals
· Proposal 1: RAN4 should clarify whether landscape fold phones with width less than 72mm when closed should be included in the preliminary testing of Size 2 UE. (CAICT)
· Recommended WF
· TBA
Discussions:
Samsung: fold phones should be excluded. PDA hand may not be proper for this phone type. CTIA is discussing new phantom.
TIM: should this phone follow the requirements? 
Samsung: phantom is not available yet. 
Huawei: the positioning guidance may be updated. 
Keysight: it is under discussion in CTIA. 

WF in AH:
FFS.


Issue 4-2-4: Scope for 1Tx requirements in Rel-19   
· Proposals
· Proposal 1: 2-3 total bands for 1Tx. 2 bands for 2Tx;
· Proposal 2: smaller than 4 bands for 1Tx. (Samsung)
· Proposal 3: at least 4 bands for 1Tx, given long time window for measurement. (vivo)
· [bookmark: OLE_LINK11]Recommended WF
· down-selection is needed.  
· Detailed band should also be discussed. Related to issue 4-2-4
· Revised WID is need in next RAN-P meeting
Moderator: in ad-hoc, this issue is covered by issue 4-2-5.

Issue 4-2-5: Working procedure for 1Tx requirements related performance measurement campaign  
· Proposals
· Proposal 1: consider the following updates for working procedure to guide Rel-19 1Tx measurement campaign. (moderator)
· For test bands (2.a in Issue 4-2-4 of WF R4-2416590), select n3, n5, n8, n38, [n7], [20]. Remove n79. Keep n77 in scope and discuss whether measurement is needed or not. 
· For coarse measurement grid (7.d in Issue 4-2-4 of WF R4-2416590), select one option
· Option 1: just use legacy grid, and remove coarse grid for Rel-19 measurement campaign
· Option 2: Keep it same as Rel-18. Both grids are allowed, but suggest labs use legacy grid 
· Option 3: other 
· Recommended WF
· Discuss and decide
· The working procedure will be update accordingly in the WF
Discussions:
TIM: we are checking internally on our preference of which band. 
Samsung: no preference on which band. But the number of bands. Suggest less than 4. 
Apple: also suggest less than 4.

Agreement: 
use Max 4 bands as baseline. Which band can be further discussed until next RAN-P. 
· For new labs of 1Tx requirements work, those not declared aligned in Rel-17 and Rel-18 (4.1 in Issue 4-1-1 of WF R4-2416590),
· also need to complete 1Tx lab alignment on at least n78 (high band) and n28 (low band)

Issue 4-2-6: For RC low band harmonization issue in Rel-19  
· Proposals
· Proposal 1: Update WID in next RAN-P. RAN4 can discuss initial views on how to resolve the low band RC harmonization issue. (vivo)
· Recommended WF
· Discuss and collecting solutions.  

Bluetest: to increase the statistical resolution at low frequencies, we propose:
1. Increase the number of sample points per TRS measurement.
2. Provide a separate uplink path in the chamber for TRS.
3. Define a minimum system dwell time at each position for device adaptation.

WF in AH:
Update WID in next RAN-P to add RC harmonization scope. RAN4 further discuss how to resolve the low band RC harmonization issue. 
Consider the following solutions:
1. Increase the number of sample points per TRS measurement.
2. Provide a separate uplink path in the chamber for TRS.
3. Define a minimum system dwell time at each position for device adaptation.


Issue 4-2-7: How to specify 1Tx requirements in Rel-19  
· Proposals
· Proposal 1: Discuss and define a proper methodology (e.g., threshold) to identify and exclude outlier results in the context of the TRP TRS requirements specification phase of the working procedure. (Telecom Italia S.p.A., Vodafone, Deutsche Telekom, Orange)
· Recommended WF
· Discuss whether and how to exclude corner values of data pool.  
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