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Introduction
This email summary covers the discussion for General aspects, SA test methodology and configuration, EN-DC test methodology and configuration, and performance requirement related work of TRP TRS WI, i.e., AI 9.2.1, 9.2.2.1, 9.2.2.2, 9.2.3. Withdrawn contributions are not considered in the email discussion.
In the latest SR for FR1 TRP TRS WI, there are the following open issues:
2.4.2	Remaining Open issues
· Performance part WI
· Lab alignment activity
· Lab alignment conclusion for phase-2 unfinished labs
· Performance requirement activity
· UE measurement results collection
· Performance requirements for SA 
The target of this meeting is to finalize all the above open issues and conclude the WI.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Conclude lab alignment activity, conclude tentative TT values for TRP TRS, and TRP TRS requirements value for convergence discussion 
· 2nd round: Final confirm TT value, conclude TRP TRS requirements for n41 and n78
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	vivo
	Ruixin Wang
	ruixin.wang@vivo.com

	Huawei
	Hai Zhou
	hai.zhou1@huawei.com

	Telecom Italia
	Alessandro Trogolo
	alessandro.trogolo@telecomitalia.it

	SoftBank
	Kenichi Kihara
	kenichi.kihara@g.softbank.co.jp

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

	Samsung
	Bozhi Li
	bozhi.li@samsung.com

	Orange
	Meriem Mhedhbi
	Meriem.mhedhbi@orange.com

	R&S
	Jose M. Fortes
	Jose.Fortes@rohde-schwarz.com

	AT&T
	Ron Borsato
	ronald.borsato@att.com

	Apple
	Anatoliy Ioffe
	aioffe@apple.com

	OPPO
	Qifei Liu
	liuqifei@oppo.com

	Qualcomm
	Bin Han
	binhan@qti.qualcomm.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: General
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2212376

	Apple

	Observation #1
In accordance with latest OTA test developments this activity should reuse as much as possible similar guidelines and methodologies, enabling further cross-checking and results validation.
Proposal #1
Harmonize this activity with the working procedure for TRP TRS requirement development  [3]
Proposal # 2
Reference Lab Alignment Device (LAD) definition:
d. Smartphone size: Size 1(width >72mm and ≤92mm)  
e. DUT capability: support for all the Bands n5, n41, n28, n78, and n79, devices supporting only a subset of the above bands can equally be used in the lab alignment campaign. Bands n5, n41 and n78 are the first priority
f. The following selection criteria can also be considered:
i. Year of production: [2020-2022]
ii. Brand variety
iii. Price range (to capture different price segment, including High/Mid/Low-end products)
iv. Popularity
v. Number of bands supported
g. Intended for which market: no limitation
h. Tx Antenna switching: if the DUT support TAS, the LAD provider should also provide the software/method to lock the UE primary antenna, or the primary antenna has already been locked before submitting to test lab and kept unchanged during whole alignment campaign
i. Power Class: PC2 (n5, n41 and n78) 
j. TxD is not allowed
k. For LAD selection: all application will be first come first served; 
l. For each device, all the supported bands information should be shared
m. Its desirable to have a conducted/radiated LAD stability pre-check prior to consider it for measurement campaign
Proposal # 3
Participant labs acceptance criteria:
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/or CTIA OTA Test Plan listed on its accreditation scope. 
b. Anechoic Chamber participating labs should support testing based on 3GPP TR 38.834.
i. Other methods shall be supported by respective 3GPP specification, FFS
c. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
d. Other test methodology besides the methodology captured in existing TR 38.834 is not precluded and can be considered as long as it can meet the endorsed timeline based on the input from companies. 
Proposal #4
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 
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. Anechoic chamber pass/fail limit for lab alignment should be defined as ±0.75*MU (i.e. 1.34dB for TRP, and 1.65dB for TRS) as baseline. MU value is the expanded MU in TR38.834, i.e. 1.78dB for TRP and 2.20dB for TRS.
i. Other methods pass/fail limit for lab alignment are FFS.
e. Anechoic chamber 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 or Clenshaw-Curtis quadrature integral approximation. Only traditional approach should be used during lab alignment activity to reduce unnecessary uncertainty.
i. Other methods calculation definitions are FFS
Proposal #5
Proposed test cases:
a. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
b. Hand Phantom: Corresponding phantom depends on UE size
c. Operation mode: NR Standalone (SA) 
Proposal #6
Test lab procedures:
a. Tx Antenna switching: 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 should not be tested.

	R4-2212812
	vivo
	Observation 1: The overall FR1 TRP TRS lab alignment activity based on agreed working procedure can be finalized in Aug RAN4 meeting. 
Observation 2: The requirements for TRP TRS n41/n78 should be concluded in RAN4#104-e meeting. RAN is expected to conclude the performance part of TRP TRS WI in Sep 2022 with TS 38.161 being formally released.
Proposal 1: RAN4 conclude the successful Rel-17 FR1 TRP TRS lab alignment activity, all the 8 test labs are well aligned.
Proposal 2: RAN4 should conclude the Test Tolerance for FR1 TRP TRS and provide reply LS to RAN5.
Proposal 3: RAN4 should finalize Rel-17 FR1 TRP TRS requirement for n41/n78 in RAN4#104-e meeting.
Proposal 4: With concluding the TRP TRS requirements, a LS to other OTA groups is needed to ensure industry coordination on this topic.
Proposal 5: TRP TRS test methods study for 2Tx chain (TxD/UL-MIMO), reverb-chamber system, RedCap UE, and other deprioritized aspects can be further discussed and well organized in a new Rel-18 TRP TRS WI. 
A draft WID for potential Rel-18 TRP TRS working scope is prepared in [10] [11] for information.

	R4-2212813
	vivo
	TP to TS 38.161 on general aspects 
A TP provides some necessary content to finalize TS 38.161 editing of general parts.

	R4-2212810

	vivo
	 Reserved for 3GPP TS 38.161 v0.4.0



Open issues summary
Sub-topic 1-1 alternative test methods harmonization
Issue 1-1: Proposals on harmonizing new alternative test methods
· Proposals
· Proposal 1: Harmonize this activity with the working procedure for TRP TRS requirement development [R4-2210941]
· Proposal 2:
	Reference Lab Alignment Device (LAD) definition:
a. Smartphone size: Size 1(width >72mm and ≤92mm)  
b. DUT capability: support for all the Bands n5, n41, n28, n78, and n79, devices supporting only a subset of the above bands can equally be used in the lab alignment campaign. Bands n5, n41 and n78 are the first priority
c. The following selection criteria can also be considered:
i. Year of production: [2020-2022]
ii. Brand variety
iii. Price range (to capture different price segment, including High/Mid/Low-end products)
iv. Popularity
v. Number of bands supported
d. Intended for which market: no limitation
e. Tx Antenna switching: if the DUT support TAS, the LAD provider should also provide the software/method to lock the UE primary antenna, or the primary antenna has already been locked before submitting to test lab and kept unchanged during whole alignment campaign
f. Power Class: PC2 (n5, n41 and n78) 
g. TxD is not allowed
h. For LAD selection: all application will be first come first served; 
i. For each device, all the supported bands information should be shared
j. Its desirable to have a conducted/radiated LAD stability pre-check prior to consider it for measurement campaign
· Proposal 3:
	Participant labs acceptance criteria:
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/or CTIA OTA Test Plan listed on its accreditation scope. 
b. Anechoic Chamber participating labs should support testing based on 3GPP TR 38.834.
· Other methods shall be supported by respective 3GPP specification, FFS
c. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
d. Other test methodology besides the methodology captured in existing TR 38.834 is not precluded and can be considered as long as it can meet the endorsed timeline based on the input from companies. 
· Proposal 4:
		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 
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. Anechoic chamber pass/fail limit for lab alignment should be defined as ±0.75*MU (i.e. 1.34dB for TRP, and 1.65dB for TRS) as baseline. MU value is the expanded MU in TR38.834, i.e. 1.78dB for TRP and 2.20dB for TRS.
i. Other methods pass/fail limit for lab alignment are FFS.
e. Anechoic chamber 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 or Clenshaw-Curtis quadrature integral approximation. Only traditional approach should be used during lab alignment activity to reduce unnecessary uncertainty.
i. Other methods calculation definitions are FFS
· Proposal 5:
Proposed test cases:
a. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
b. Hand Phantom: Corresponding phantom depends on UE size
c. Operation mode: NR Standalone (SA) 
· Proposal 6: 
Test lab procedures:
a. Tx Antenna switching: 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 should not be tested.
· Recommended WF
· Collect views on the above working procedure for harmonization activity

Sub-topic 1-2 Views on concluding the FR1 TRP TRS WI
Moderator: This is the last meeting of FR1 TRP TRS WI, group should gather efforts on concluding the WI on time.  
Issue 1-2: Proposals on concluding Rel-17 TRP TRS WI
· Proposals
· Proposal 1: RAN4 conclude the successful Rel-17 FR1 TRP TRS lab alignment activity, all the 8 test labs are well aligned.
· Proposal 2: RAN4 should conclude the Test Tolerance for FR1 TRP TRS and provide reply LS to RAN5.
· Proposal 3: RAN4 should finalize Rel-17 FR1 TRP TRS requirement for n41/n78 in RAN4#104-e meeting.
· Proposal 4: With concluding the TRP TRS requirements, a LS to other OTA groups is needed to ensure industry coordination on this topic.
· Proposal 5: TRP TRS test methods study for 2Tx chain (TxD/UL-MIMO), reverb-chamber system, RedCap UE, and other deprioritized aspects can be further discussed and well organized in a new Rel-18 TRP TRS WI. 
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 alternative test methods harmonization
	Company
	Comments

	SoftBank
	Issue 1-1: Proposals on harmonizing new alternative test methods
As noted in Issue 1-2, we guess this should be a scope of Rel-18 WI. Then it seems that we can discuss but we cannot agree formally as the final scope will be up to RAN-P.

	vivo
	Issue 1-1: Proposals on harmonizing new alternative test methods
We share similar views with SoftBank. In general, we support to adopt the proposals as a starting point if the work is continued with RAN plenary decision for Rel-18.

	Apple
	As proponent of the Proposals 1 – 6 we support all Proposals
An update to the proposal 4 is suggested to further clarify the lab alignment criteria for alternate methods. 
As agreed on RAN4 #103e WF "The adoption of an alternative OTA test method that correlate results with Anechoic Chambers, shall be evaluated through a lab alignment measurement campaign with tight harmonization limit to ensure acceptable results correlation with the Anechoic Chamber
method." Apple's contribution R4-2210941, is an initial attempt to define an OTA test methodology which correlates any alternative test method with anechoic chamber, considering the anechoic chamber method the primary and reference SISO OTA test method.
· Proposal 4:
		Lab alignment criteria:
a. The pass/fail criteria are defined as the maximum deviation between the measurement result and the reference value
b. Lab alignment for any alternate method shall be established with anechoic chamber as benchmark. Existing anechoic chamber lab alignment data for the bands of interest shall be re-used, as much as possible, as benchmark to establish lab alignment of any alternate method.
c. 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

	OPPO
	Issue 1-1: Proposals on harmonizing new alternative test methods
Considering the scope of R18 WI is not finalized so far, it is too early to discuss the working procedure of harmonization activity. Before discussing in detail, the basic requirement of harmonization should be considered, e.g. how many anechoic chamber labs are required in the harmonization activity? Can the anechoic chamber lab and lab with alternative test method come from the same participant? etc.


 
Sub topic 1-2 Views on concluding the FR1 TRP TRS WI
	Company
	Comments

	Huawei
	Issue 1-2: Proposals on concluding Rel-17 TRP TRS WI
Support all 5 proposals.

	CAICT
	Support all the proposals to conclude the WI in this meeting. 

	Samsung
	Support the proposal 1 to 4.
For proposal 5, we are okay in general with the understanding that detailed scope is up to RAN plenary and it is preferred not to show UL MIMO explicitly at current stage as it would not be Rel-17 leftover item (no UL MIMO in Rel-17 WID)

	vivo
	We support the proposals. Comments from Samsung is also reasonable for us.

	AT&T
	This topic is dependent on the outcome of Topic 3 and should be determined at that time.

	Apple
	We support all 5 proposals

	OPPO
	Issue 1-2: Proposals on concluding Rel-17 TRP TRS WI
Support all the proposals. However, for Proposal 3, whether the requirement can be finalized depends on further discussion on CDF percentile and additional relaxations.


 

CRs/TPs comments collection
For close-to-finalize WIs, comments collections can be arranged for TPs and CRs. 
	CR/TP number
	Comments collection

	R4-2212813
(TP to general part)
	Samsung: thanks vivo for the TP, generally we support it. Could a little optimization be considered:
TRPaverage	The average measured total radiated power of low, mid and high channel
 TRPaverage	The average measured total radiated power of low, mid and high channel. When hand phantom is involved, the average is performed with low, mid and high channel from both hand left and hand right.
Similar change can be applied to TRSaverage

	
	vivo: Thanks for Samsung comments. The suggested wording is OK for us. 

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1 alternative test methods harmonization
	Issue 1-1: Proposals on harmonizing new alternative test methods
Moderator: Companies think this is Rel-18 working scope, the detailed working procedure can be further discussed based on RAN-P decision.
Recommendations for 2nd round:
· No further discussions this meeting, come back after RAN decision for Rel-18, if approved.

	Sub-topic #2 Views on concluding the FR1 TRP TRS WI
	Issue 1-2: Proposals on concluding Rel-17 TRP TRS WI
Moderator: Companies are all generally supportive to the proposals, and also kindly point out that few proposals may depend on the conclusions of requirements definition process.
Tentative Agreements: 
· Proposal 1: RAN4 conclude the successful Rel-17 FR1 TRP TRS lab alignment activity, all the 8 test labs are well aligned.
· Proposal 2: RAN4 should conclude the Test Tolerance for FR1 TRP TRS and provide reply LS to RAN5.
· Proposal 3: RAN4 should finalize Rel-17 FR1 TRP TRS requirement for n41/n78 in RAN4#104-e meeting.
· Proposal 4: With concluding the TRP TRS requirements, a LS to other OTA groups is needed to ensure industry coordination on this topic.
· Proposal 5: TRP TRS test methods study for 2Tx chain (TxD/UL-MIMO), reverb-chamber system, RedCap UE, and other deprioritized aspects can be further discussed and well organized in a new Rel-18 TRP TRS WI. 
Recommendations for 2nd round:
· Further update the above tentative agreements based on requirement conclusions.




CRs/TPs
This is the last meeting of TRP TRS WI, the TP is aim to finalize the essential content of TS, which is targeted for approval in Sep RAN meeting. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2212813
(TP to general part)
	 “to be revised”
Add suggested wording from Samsung.



Discussion on 2nd round 
Moderator: Given the content is stable, the Revision of  TP R4-2212813 will be discussed in the sub-thread directly.
Topic #2: TRP TRS test methodology
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211557

	Huawei 
	Proposal 1: allow a margin of [0.5-1.0] dB if a device does not support the final ENDC combination given by the decision tree.


	R4-2211563

	Huawei 
	Observation 1: variation in TRP values from fixed phase difference between the two antennas under TxD is within 0.3dB.
Observation 2: uniformly distributed random phase shifts between 0 and 90 degrees produce 0.5dB variation in TRP values.
Proposal 1: as an option, devices supporting transmit diversity techniques such as CDD or similar can be measured with TxD on.
Proposal 2: TRP can be measured under TxD on as it reflects device performance in fields and reasonable random phase differences up to 90 degrees between the two TxD transmit antennas produce 0.5dB variation in TRP values.

	R4-2211988
	Samsung
	TP to EN-DC test channels mapping

	R4-2212374

	Apple
	Observation 1:	Only the OEM maintains the complete list of all supported EN-DC band combinations by the DUT, which are then signaled as UE capabilities to the network. In the context of TRP/TRS testing in EN-DC mode, the test procedure should accommodate an approach based on OEM declaration of the EN-DC configuration to be tested.
Proposal 1:	It is proposed to define the decision tree to select the EN-DC band combination for TRP/TRS testing as outlined in Figure 1.
Proposal 2:	As a working principle in future TRP/TRS efforts, it will be necessary to continue to add an example EN-DC band combination for each new band that is added to the scope of TRP/TRS requirements.


	R4-2213416
	OPPO
	CR to TR 38.834 on TAA configuration



Open issues summary
Sub-topic 2-1 EN-DC band combination related issues
Issue 2-1: EN-DC decision tree
· Proposals
· Proposal 1: It is proposed to define the decision tree to select the EN-DC band combination for TRP/TRS testing as outlined in Figure 1.
[image: ]
Figure 1: Proposed decision tree to select the EN-DC band combination for TRP/TRS testing

· Proposal 2: As a working principle in future TRP/TRS efforts, it will be necessary to continue to add an example EN-DC band combination for each new band that is added to the scope of TRP/TRS requirements.
· Recommended WF
· TBA

Issue 2-2: EN-DC requirement relaxations
· Proposals
· Proposal 1: allow a margin of [0.5-1.0] dB if a device does not support the final ENDC combination given by the decision tree.
· Recommended WF
· TBA

Sub-topic 2-2 2Tx testing for SA 
Issue 2-2: 2Tx test methods for SA 
· Proposals
· Proposal 1: as an option, devices supporting transmit diversity techniques such as CDD or similar can be measured with TxD on.
· Proposal 2: TRP can be measured under TxD on as it reflects device performance in fields and reasonable random phase differences up to 90 degrees between the two TxD transmit antennas produce 0.5dB variation in TRP values.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1  EN-DC band combination related issues
	Company
	Comments

	Huawei
	Issue 2-1: EN-DC decision tree
Support proposal 1 and 2
Issue 2-2: EN-DC requirement relaxations
Support proposal 1



	Samsung
	Issue 2-1: EN-DC decision tree
For proposal 1, thanks apple for the good decision tree. We are okay to define the decision tree based on frequency separation between LTE and NR. Recall that in previous discussion there was proposal to select the farthest LTE band from NR. We have no strong view but maybe a comparison between the two (farthest vs closest) is helpful.
For proposal 2, we support it.
Issue 2-2: EN-DC requirement relaxations
In case there is large MSD, not sure 0.5~1dB relaxation is enough or not. Maybe RAN4 could also consider other methods to mitigate the MSD impact to TRS test, e.g., reducing UE TX power in test configuration for MSD case, and so on.


	Vivo
	Issue 2-1: EN-DC decision tree
Thanks to Apple for preparing the flow chart for EN-DC decision tree. In general, we support proposal 1 and 2. We don’t have strong views on starting from farthest or closest LTE carrier. 
Issue 2-2: EN-DC requirement relaxations
Given we are discussing SA requirements as first priority in Rel-17, we suggest to consider this aspect when we define EN-DC requirements as future efforts in Rel-18.


	R&S
	Issue 2-1: EN-DC decision tree
We appreciate the effort to define the decision tree and we agree with the overall approach. Although, we’d like to request clarification on the second decision step after step 1: “Has the requirement been fulfilled by testing the UE in SA mode?”
Does it refer to the requirement to test that band or the actual minimum performance requirement define for that band in EN-DC?
If it’s the first option (i.e. requirement to test that band), we propose a different wording: “Has the UE been tested in SA mode for that band?”

	AT&T
	Issue 2-1: EN-DC decision tree
We support proposals 1 and 2.
Issue 2-2: EN-DC requirement relaxations
We don’t see a need for relaxed EN-DC requirements as the criteria for test is to utilize a combination with no MSD impact. Even if the decision tree comes down to UE manufacturer declaration, the expectation is that no relaxation would be required.

	Apple
	Issue 2-1: EN-DC decision tree
Many thanks to all of the comments.  One clarification might be useful:  the step to “select the closest LTE band” refers to the LTE band in the example band combination.  So it might be clearer to say “select the closest LTE band to the LTE band in the example band combination”
Issue 2-2: EN-DC requirement relaxations
Generally, MSD impact can be quite large, which was the motivation for deciding the EN-DC band combination selection criteria. It seems that this proposal somehow goes against the agreed principle.

	OPPO
	Issue 2-1: EN-DC decision tree
We have similar view with Samsung that frequency separation between LTE and NR is helpful to define the decision tree. Thanks for Apple’s clarification on the closest band, that the closest separation in Proposal 1 refers to the LTE band closest to the anchor LTE band of the proposed sample EN-DC band combinations, rather than the LTE band closest to the NR band under test. Both of the approaches (farthest to the tested NR band v.s. closest to the proposed anchor LTE band) are OK for us, as long as the ambiguity can be avoided.
We support Proposal 2.
Issue 2-2: EN-DC requirement relaxations
Support the proposal.

	Huawei
	Issue 2-2: EN-DC requirement relaxations
A clarification on the proposal. The relaxation of [0.5-1.0] dB is for both TRP and TRS when there is no MSD due to differences in antenna efficiency. If MSD exists, TRS needs to be relaxed according to MSD.

	Qualcomm
	Issue 2-1: EN-DC decision tree
We are OK with P1 and P2.
Issue 2-2: EN-DC requirement relaxations
We don’t know the relaxation should be added for EN-DC requirements.


 
Sub topic 2-2 2Tx testing for SA
	Company
	Comments

	Huawei
	Issue 2-2: 2Tx test methods for SA 
Support proposal 1 and 2

	Samsung
	Issue 2-2: 2Tx test methods for SA 
Feasibility of TxD on have been discussed in thread 333 and there is no agreement yet. The key issue is that the phase relationship between the two antennas could be varying from time to time, consequently the antenna radiation pattern is changing during the long time test.

	Huawei
	Issue 2-2: 2Tx test methods for SA
(In response to comment from Samsung) The simulation is for free space and shows that TRP is almost independent of antenna pattern changes because the antenna efficiency values remain unchanged. The antenna pattern changes may impact TRP with hand phantom due to different amount of energy absorbed by hand phantom when antenna pattern changes. Having said that, hand phantom is in the near field of the antenna and near field does not change much. In addition, pattern changes are likely due to phase variation caused by frequency drift. However, frequency drift over the duration of TRP measurement should be relatively small given UE supports 0.1ppm. Besides, the two transmit chains are likely to experience the same frequency drift as the same LO is used.  

	vivo
	Issue 2-2: 2Tx test methods for SA 
Many thanks to Huawei for sharing the good measurement and simulation results. For how to measure TxD, this is also related to the decisions on how to treat the UE capability of TxD and UL-MIMO, especially for UE supports both. It is valuable to discuss the test methods and applicability for in parallel. 

	AT&T
	Issue 2-2: 2Tx test methods for SA 
This topic should be discussed as part of Rel-18 scope if approved by RAN. This also is aligned with the proposals for concluding the WI in Sub-topic 1-2.

	Apple
	Issue 2-2: 2Tx test methods for SA
It seems that the TRP/TRS Part2 email discussion thread is developing test methodology for TxD capable UEs.  We would like to see the conclusion to the methodology before defining requirement applicability.

	OPPO
	Issue 2-2: 2Tx test methods for SA
After offline checking with moderator and Huawei, the issue is discussed here and the agreement, if any, will be captured in thread 333.
As previous agreement in RAN4 #103-e meeting, test methodologies with DUT’s TxD on is prioritized.
Regarding the phase difference between the two Tx antennas, our view is as below.
In theory, it is true that the TRP is not affected by antenna pattern because the total radiated power is related to the conducted power and antenna efficiency, as stated in R4-2211563. However, TRP is not measured instantly, but 266 test points are measured. During the measurement period, even though the antenna efficiency is not changed, the energy distribution on 3D (i.e. antenna pattern) may be changed by phase difference drift. And thus, the TRP will be affected supposing 266 points are integrated with part of different antenna patterns. 

	Qualcomm
	Issue 2-2: 2Tx test methods for SA
Based on the measurement results, it shows a minor difference with TxD on and summation for two antennas. We should decide the test method before proposing the relaxations on the requirements. 


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2211988
(TP for EN-DC)
	Samsung: this TP can be merged in R4-2212813 as this TP is subset of R4-2212813

	
	vivo: many thanks to Samsung for preparing the TP. We are OK to merge this TP into R4-2212813.

	
	

	R4-2213416
(CR for TAA to TR 38.834)
	samsung: support

	
	R&S: The reference to CTIA Test Plan in clause 2 listed as [14] should be kept generic to “Version 3.9.X”.

	
	Apple: we support this TP



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1 EN-DC band combination related issues
	Issue 2-1: EN-DC decision tree
Moderator: companies are supportive to the proposals. Based on the clarification feedback, the decision tree can be further polished.
Agreements:
· Proposal 1: It is proposed to define the decision tree to select the EN-DC band combination for TRP/TRS testing as outlined in Figure 1.
· Proposal 2: As a working principle in future TRP/TRS efforts, it will be necessary to continue to add an example EN-DC band combination for each new band that is added to the scope of TRP/TRS requirements.
Recommendations for 2nd round:
· Capture the decision tree in the revision of TP R4-2212813. 

Issue 2-2: EN-DC requirement relaxations
Moderator: companies have different understandings on whether EN-DC requirement could be relaxed. Given Rel-17 has decided to focus on SA requirements. It would be good if this issue can be addressed in Rel-18, based on future RAN-P conclusions.
Recommendations for 2nd round:
· No further discussions this meeting. Future actions depend on RAN decision on Rel-18.

	Sub-topic#1 2Tx testing for SA
	Issue 2-2: 2Tx test methods for SA
Moderator: companies have different understandings on TxD measurement. Company also share views that this should be discussed as part of Rel-18 scope if approved by RAN.
Considering goal of this meeting is the finalization of requirements, suggest no further discussion. 
Recommendations for 2nd round:
· No further discussions this meeting. Future actions depend on RAN decision on Rel-18.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2211988
(TP for EN-DC)
	to be merged
into revision of R4-2212813

	R4-2213416
(CR for TAA to TR 38.834)
	To be revised
Update CTIA reference as generic description, i.e., 3.9.X.



Discussion on 2nd round 
Moderator: Given the content of CR is stable, the Revision of  CR R4-2213416 will be discussed in the sub-thread directly.
Topic #3: TRP TRS lab alignment and requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211536
	Sporton 
	Lab alignment results for lab alignment activity

	R4-2211570
	Huawei 
	Lab alignment results for lab alignment activity

	R4-2211613
	Element 
	Lab alignment results for lab alignment activity

	R4-2211537
	Sporton 
	TRP/TRS Test Campaign Measurement Results for requirements

	R4-2212324
	CMCC
	TRP/TRS Test Campaign Measurement Results for requirements

	R4-2212389
	SRTC
	TRP/TRS Test Campaign Measurement Results for requirements

	R4-2212643
	CAICT
	TRP/TRS Test Campaign Measurement Results for requirements

	R4-2212811
	vivo
	TRP/TRS Test Campaign Measurement Results for requirements

	R4-2213417
	OPPO
	TRP/TRS Test Campaign Measurement Results for requirements

	R4-2213570
	Element 
	TRP/TRS Test Campaign Measurement Results for requirements

	R4-2211989
	Samsung
	Observation 1:	95% pass rate is reasonable criteria considering both UE performance status and confidence level of UE distribution
Observation 2:	the per-band data driven approach is lacking of contribution from multi-band perspective and it has already been agreed that multi-band impacts of antenna performance can be considered when specify TRP TRS requirements
Proposal 1:	it is proposed to adopt a TRP TRS derivation framework as following: 
TRP TRS requirement = 95% pass rate in campaign per-band + relaxation factor for multi-band + other relaxation if identified

	R4-2212405
	Apple
	Proposal 1: Re-iterating key aspects from previously agreed WF, agree to focus on Standalone, Hand only, Bands n41 and n78, DUT size with width>72mm and <=92mm (PC2 priority) for performance requirements discussion at RAN4#104e.
Proposal 2: Continue to pursue the statistical, per-band, data-driven approach based on the large collection of (at least 50 expected per WF) devices that has been planned for the performance campaign effort, further bolstered by all volunteer labs being aligned.
Proposal 3: List the 85 %-tile, 90 %-tile and 95%-tile points (passing rate) from the TRP and TRS CDF curves for informational purposes
Proposal 4: Pick option 1 i.e. 95% pass rate point from the CDF curve for TRP TRS requirements definition
Proposal 5: Propose recommended TT as a fraction/ration of MU for TT to adjust when MU is optimized/changed in future.
Proposal 6: Recommend Option 2 i.e. 0.62 * MU as TT recommendation (1.1 dB TT for TRP and 1.36 dB TT for TRS) in line with actual RAN4 3GPP lab alignment framework and measurements.
Proposal 7:  To help with further analysis vis-à-vis JBPR, when consolidating all the data from performance campaign devices into a pool to create CDF curves, have a mechanism to highlight (color code etc) the data point(s) coming from DUTs supporting both n41 and n78. 

	R4-2212814
	vivo
	TP to TS 38.161 on TRP TRS requirements

	R4-2212815
	vivo
	Observation 1: RAN5 may further optimize the MU value during the TRP TRS conformance WI discussion. But further update the test tolerance is not preferred from RAN4 perspective.
Observation 2: The TT for conductive maximum output power and REFSENS is 1.0dB for f>3GHz. The TT in Option 1 for FR1 TRP TRS OTA test case (0.9dB for TRP) is smaller than the corresponding conductive testing. 
Observation 3: CTIA assess different MU for frequency below/above 3GHz. The assessed MU in CTIA for TRP and TIS (TRS) is larger than that in RAN4. 
Observation 4: The final MU assessment in RAN5 could be further increased by accounting different commercial gNB performance from TE vendors. 
Proposal 1: Consider the following options to define TT values for TRP TRS:
· Option 1: Define TT=0.5* Preliminary MU budget, i.e. 0.9dB for TRP, and 1.1 dB for TRS.
· Option 2: TT values are not directly driven from assessed MU budget. Propose TT= 1.1 dB for TRP, and 1.3 dB for TRS.
· Option 3: Define TT values as the same as lab alignment pass/fail limit [0.75*MU], i.e. 1.34dB for TRP, and 1.65dB for TRS.
After considering all the above aspects, our preference for test tolerance for FR1 TRP TRS is Option 2. 
Proposal 2: Optimization of the MU assessment can be done in the RAN5 but the TT value shall not be further impacted. 

	R4-2212816
	vivo
	Reply LS on TT work for NR FR1 TRP TRS

	R4-2212817
	vivo
	Outcome of 3GPP TRP TRS lab alignment activity
Observation 1: The reference value is derived by the agreed linear average (with dBm) of all the 8 labs results, the maximum deviation between test labs and reference value is 1.08dB for TRP and 0.93dB for TRS. 
Observation 2: The maximum deviation between test labs and reference value are within the agreed pass/fail limits (i.e., 0.75*MU, TRP 1.34dB, TRS 1.65dB). 
Proposal 1: 3GPP Rel-17 FR1 TRP TRS lab alignment activity can be successfully concluded and all the 8 labs (vivo, CAICT, CMCC, SRTC, OPPO, Sporton, Huawei, Element) with anechoic chamber system are well aligned. 

	R4-2212818
	vivo
	Analysis for TRP TRS Performance Test Campaign and proposals for requirements

	R4-2213198
	Xiaomi
	Observation 1: The devices on the market at this stage collocated for performance test campaign all has passed the other global SDO’s requirement.
Observation 2: Using low pass rate at current stage will add a more stringent requirement to the products that has already been on the market.
Proposal: To use 95% pass rate for performance requirement.

	R4-2213199
	Xiaomi
	Observation 1: MU should be determined only based on the test method and test equipment capability.
Observation 2: Different from normal RF requirement, TRP and TRS use the test campaign to determine the core requirement.
Proposal:
RAN5 to decide the MU which only based on the test method and test equipment.
RAN4 can take the responsibility to decide the TT and core requirement considering also the test lab deviation.

	R4-2213425
	OPPO
	Proposal 1:             Adopt 80% percentile CDF curve for deriving final requirements.
Proposal 2:             The adjustments or relaxations with 80% percentile is needed based on the collected measurement data of commercial devices.

	R4-2213426
	OPPO
	Proposal 1:             It is proposed to apply stricter pass/fail limit for FR1 TRP TRS lab alignment, i.e. 1.2dB for both TRP and TRS.


To be noted: withdrawn paper is not considered in this email thread.
Open issues summary
Sub-topic 3-1 FR1 TRP TRS lab alignment activity
Moderator: the lab alignment analysis is summarized in R4-2212817:
[bookmark: _Hlk102066899][image: ]
Figure 1: NR FR1 TRP lab alignment analysis, deviation between each test lab and reference value
[image: ]
Figure 2: NR FR1 TRS lab alignment analysis, deviation between each test lab and reference value

Issue 3-1-1: Outcome of lab alignment activity
· Proposals
· Proposal 1: 3GPP Rel-17 FR1 TRP TRS lab alignment activity can be successfully concluded and all the 8 labs (vivo, CAICT, CMCC, SRTC, OPPO, Sporton, Huawei, Element) with anechoic chamber system are well aligned. 
· Recommended WF
· TBA

Issue 3-1-2: Whether a new pass/fail limits is needed for lab alignment activity
Moderator: The reference value is derived by the agreed linear average (with dBm) of all the 8 labs results, the maximum deviation between test labs and reference value is 1.08dB for TRP and 0.93dB for TRS.
In the agreed working procedure R4-2210941, It stated that further update the pass/fail limits can be considered.
n. Pass/fail limit for lab alignment should be defined as ±0.75*MU (i.e. 1.34dB for TRP, and 1.65dB for TRS) as baseline. MU value is the expanded MU in TR38.834, i.e. 1.78dB for TRP and 2.20dB for TRS.
1. The pass/fail limit and reference value shall be considered together if further update identified based on more data input


· Proposals
· Option 1: stick to previous agreements, i.e., lab alignment pass/fail limit [0.75*MU], i.e. 1.34dB for TRP, and 1.65dB for TRS. [Huawei, CAICT]
· [bookmark: _Hlk111710446]Option 2: define a new stricter pass/fail limit for FR1 TRP TRS lab alignment, i.e. 1.2dB for both TRP and TRS [TIM, AT&T]
· New Option 3: 1.2dB for TRP and 1.5dB for TRS (a new stricter pass/fail limit, but consider the MU difference of TRP and TRS) [vivo, Apple, Samsung?]
· Recommended WF
· TBA

Sub-topic 3-2 TT for FR1 TRP TRS 
Moderator: The TT work for FR1 TRP TRS is within the updated WID RP‑221785, RAN4 task is confirmed. 
Besides, for LTE TRP TRS and MIMO OTA, the TT values were not directly driven from assessed MU budget.

Issue 3-2-1: Recommended TT values for FR1 TRP TRS 
· Proposals
· Proposal 1: Consider the following options to define TT values for TRP TRS:
· Option 1: Define TT=0.5* Preliminary MU budget, i.e. 0.9dB for TRP, and 1.1 dB for TRS. [Orange, TIM, AT&T]
· Option 2: TT values are not directly driven from assessed MU budget. Propose TT= 1.1 dB for TRP, and 1.3 dB for TRS. [Samsung, vivo, AT&T, Apple, Xiaomi]
· Option 3: Define TT values as the same as lab alignment pass/fail limit [0.75*MU], i.e. 1.34dB for TRP, and 1.65dB for TRS. [Xiaomi]
· Option 4: 0.62 * MU as TT recommendation (1.1 dB TT for TRP and 1.36 dB TT for TRS) in line with actual RAN4 3GPP lab alignment framework and measurements [Apple]
· Proposal 2: Consider the following options related to future TT and MU work
· Option 1: Optimization of the MU assessment can be done in the RAN5 but the TT value shall not be further impacted. [vivo, Apple]
· With the understanding that RAN5 to decide the MU only based on the test method and test equipment
· Option 2: Propose recommended TT as a fraction/ration of MU for TT to adjust when MU is optimized/changed in future. [AT&T]
· Recommended WF
· Down selection from the above options
Moderator: for information. For P2 O1, traditionally, for LTE TRP/TRS and LTE MIMO OTA, the recommended TT from RAN4 to RAN5 was not further revisited. 
Sub-topic 3-3 FR1 TRP TRS requirements
Moderator: in the agreed working procedure R4-2210941: 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): 50 
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-17.
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
1. FFS additional relaxation on top of this value


In addition, the analysis of performance test campaign is summarized in R4-2212818 (Inbox folder):


The values between 80%~95% percentile can be summarized in Table below: 
	CDF analysis （dBm）

	Percentile
	n41 TRP
	n78 TRP
	n41 TRS
	n78 TRS

	80%-tile
	12.94
	12.92
	-82.18
	-83.46

	85%-tile
	12.54
	12.70
	-81.83
	-83.26

	90%-tile
	12.42
	12.54
	-81.20
	-82.65

	95%-tile
	11.13
	11.89
	-80.52
	-81.71

	Num of samples
	69
	50
	69
	50




Issue 3-3-1: Requirements for FR1 TRP TRS 
· Proposals
· Proposal 1: Define requirements values for TRP and TRS based on the following options:
· Option 1: 80%-tile, i.e., 13dBm for n41 and n78 TRP, -82dBm for n41 TRS, and -83.5dBm for n78 TRS. [CAICT]
· Option 2: 85%-tile, i.e., 12.5dBm for n41 and n78 TRP, -81.5dBm for n41 TRS, and -83dBm for n78 TRS.
· Option 3: 90%-tile, i.e., 12.5dBm for n41 and n78 TRP, -81.0dBm for n41 TRS, and -82.5dBm for n78 TRS.
· Option 4: 95%-tile, i.e., 11dBm for n41, and 12dBm for n78 TRP; -80.5dBm for n41 TRS, and -82.0dBm for n78 TRS.[Huawei, Samsung, Apple, Xiaomi]
· Recommended WF
· Down-selection from the above options
Moderator: group may need to collect views on whether previous anonymous approach should revisit:
a.	The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)


Issue 3-3-2: Requirements additional relaxations 
· Proposals
· Option1: Consider further relaxation based on the selected value in Issue 3-3-1
· e.g., factor for multi-band, other relaxations 
· Option2: Do not consider other relaxations based on the selected value in Issue 3-3-1
· Recommended WF
· If company selects option1, please also provides corresponding detailed technical reasons, and analysed relaxation values by [dB], to ensure the final requirement values after considering both Issue 3-3-1 and Issue 3-3-2 are clear to everyone. 

Issue 3-3-3: JBPR approach 
· Proposals
· Option 1: Stick to previous agreements, the requirement is defined by per-band approach, JBPR was precluded in the WID [Huawei, TIM, SoftBank, CAICT, Samsung, vivo, AT&T]
· Option 2: Revise previous working procedure and involve JBPR approach
· JBPR for both n41 and n78, with the understanding that a mechanism to highlight (color code etc) the data point(s) coming from DUTs supporting both n41 and n78 is needed.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1  FR1 TRP TRS lab alignment activity
	Company
	Comments

	Huawei
	Issue 3-1-1: Outcome of lab alignment activity
Support proposal 1
Issue 3-1-2: Whether a new pass/fail limits is needed for lab alignment activity
Support option 1


	TIM
	Issue 3-1-2: Whether a new pass/fail limits is needed for lab alignment activity
Support Option 2

	CAICT
	Issue 3-1-1: Outcome of lab alignment activity
Support proposal 1
Issue 3-1-2: Whether a new pass/fail limits is needed for lab alignment activity
Support option 1


	Samsung
	Issue 3-1-1: Outcome of lab alignment activity
Support proposal 1
Issue 3-1-2: Whether a new pass/fail limits is needed for lab alignment activity
We think RAN4 need a trade-off on this issue, a larger pass/fail limit may lead to larger Test Tolerance value.


	Vivo
	Issue 3-1-1: Outcome of lab alignment activity
Support proposal 1
Issue 3-1-2: Whether a new pass/fail limits is needed for lab alignment activity
We support both option 1 and the idea of a bit tightened pass/fail limits. Then reason is that we believe the outcome of 3GPP TRP TRS lab alignment activity is providing an example for OTA test lab comparison for other groups, from rapporteur perspective, we tend to think a more tightened pass/fail limits (no impacts on decisions in Issue 3-1-1) could serve as a good guidance for OTA industry.
Therefore, a bit tightened pass/fail limits is acceptable for us, but, we do not think Option 2 can be adopted directly due to TRS has quite larger uncertainty than TRP. 
[bookmark: _Hlk111710359]Our proposal would be: Option 3: 1.2dB for TRP and 1.5dB for TRS, for company’s consideration.


	Orange 
	Issue 3-1-2: Whether a new pass/fail limits is needed for lab alignment activity
Support option 2

	AT&T
	Issue 3-1-1: Outcome of lab alignment activity
This is dependent on outcome of Issue 3-1-2.
Issue 3-1-2: Whether a new pass/fail limits is needed for lab alignment activity
We support option 2.

	Apple
	Issue 3-1-1: Outcome of lab alignment activity
Support Proposal 1
Issue 3-1-2: Whether a new pass/fail limits is needed for lab alignment activity
Similar view to vivo.  We anticipate the lab alignment campaign can become a reference for future activities in 3GPP and even outside of 3GPP.  Thus, even though changing the pass/fail limit for lab alignment would not have an impact on lab qualifications in this work item, the outcome could be useful in the future.  We support the new Option 3 (1.2 dB for TRP and 1.5 dB for TRS).

	OPPO
	Issue 3-1-1: Outcome of lab alignment activity
Support Proposal 1.
Issue 3-1-2: Whether a new pass/fail limits is needed for lab alignment activity
Support Option 2 as the proponent. Stricter pass/fail limit helps to produce good measurement consistence between labs. Option 3 is also Ok for us.


 
Sub topic 3-2 TT for FR1 TRP TRS
	Company
	Comments

	XXX
	Issue 3-2-1: Recommended TT values for FR1 TRP TRS 


	Samsung
	Issue 3-2-1: Recommended TT values for FR1 TRP TRS 
The TT values can be selected from option 2/3/4. Among them option 2 is slightly preferred.

	vivo
	Issue 3-2-1: Recommended TT values for FR1 TRP TRS 
We prefer option 2. And suggest this value not further impacted if MU is optimized in RAN5.

	Orange 
	Issue 3-2-1: Recommended TT values for FR1 TRP TRS 
Support option 1  

	TIM
	Issue 3-2-1: Recommended TT values for FR1 TRP TRS 
Support Option 1

	AT&T
	Issue 3-2-1: Recommended TT values for FR1 TRP TRS 
We support Proposal 1 Option 1. Proposal 1 Option 2 could be considered depending on outcome of Issue 3-1-2.
We support Proposal 2 Option 2. RAN4 was tasked with providing a recommendation to RAN5 on MU/TT factor. RAN5 WI scope allows for further optimization.

	Apple
	Issue 3-2-1: Recommended TT values for FR1 TRP TRS 
As proponent, we prefer Option 4.  We can also accept Option 2, if this is preferred by the majority.
If option 2 from proposal 1 is chosen, we strongly recommend it should also be accompanied by the statement in Option 1 in Proposal 2 to avoid ambiguity

	XIaomi
	Issue 3-2-1: Recommended TT values for FR1 TRP TRS 
We support option 3. While given the value is small, option 2 can also be accepted.

	OPPO
	Issue 3-2-1: Recommended TT values for FR1 TRP TRS 
Option 2 is preferred.


 
Sub topic 3-3 FR1 TRP TRS requirements
	Company
	Comments

	Huawei
	Issue 3-3-1: Requirements for FR1 TRP TRS 
Support option 4
Issue 3-3-2: Requirements additional relaxations 
Support option 1
Issue 3-3-3: JBPR approach 
Support option 1

	TIM
	General question
With respect to the updated working procedure for TRP TRS Performance Test Campaign reported in R4-2210941, in order to proceed with the definition of the minimum performance requirements, the following points need to be clarified:
· Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign: is not possible to determine if the whole set of the DUTs selected by the laboratories meet the criteria related to the year of production, brand variety, price range (i.e. High/Mid/Low-end products) and popularity. The point to add such criteria was to build a consistent set of the terminals that reflects the market situation as well as the presence in the network.
· 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): 50: it is not clear if this agreement is met or not since the DCF analysis table refers to number of samples (i.e. 69 for n41 and 50 for n78); the understating is that 50 is the number of different devices to be measured and not the number of samples. At the same time, a proper way to consider the measurements of the same DUT provided twice (or more) need to be discussed.
Issue 3-3-1: Requirements for FR1 TRP TRS 
Support Option 1
Issue 3-3-2: Requirements additional relaxations 
Support Option 2
Issue 3-3-3: JBPR approach 
Support Option 1

	SoftBank
	Sorry for clarification question firstly: 
Comparing our results to ETSI LTE TRP(EN 301 908-13), as a rule of thumb, it seems 3GPP should/could have 4-5dB advantages:
A) ETSI : 23dBm(PC3), 3GPP: 26dBm(PC2)
B) ETSI: BHH, 3GPP: H
ETSI recommends 10.9dBm for bands around 2GHz and this seems to correspond 15-16dBm in 3GPP: according to CDF curve, this will kill (more than) half of DUTs measured this time. How did ETSI set the border for their spec or is there something wrong/overlooked in my guess?
Feedbacks are appreciated esp. from those who involved in ETSI discussion.
Issue 3-3-1: Requirements for FR1 TRP TRS 
Position reserved because of the question above but at least option 4 is not preferred since deviation between n41/n78 seems too big to trust.
Issue 3-3-2: Requirements additional relaxations 
Support option 2
[bookmark: OLE_LINK1]Issue 3-3-3: JBPR approach 
Support option 1

	CAICT
	Issue 3-3-1: Requirements for FR1 TRP TRS 
Support Option 1
Issue 3-3-3: JBPR approach 
Support Option 1

	Samsung
	General 
When comparing with ETSI LTE specification, some difference need to be considered. ETSI spec is for narrow UE with PDA hand phantom and 3GPP is now for wide UE with wide hand phantom. In previous discussion we have proposed the fact that wide hand phantom sometimes degrade the UE performance especially for TRP up to even 5dB compared with PDA hand, and accordingly we have following agreement in R4-2203076:
“The performance discontinuity issue between PDA Grip hand and Wide Grip hand phantoms for UE whose width around 72mm can be addressed in TRP TRS performance requirement phase if needed.”
And for NR OTA the configuration is also different from LTE, e.g. the transmission configuration for NR is inner_full RB while it is partial_RB for LTE. Such configuration related difference also bring different results.
Issue 3-3-1: Requirements for FR1 TRP TRS 
Support Option 4
Issue 3-3-2: Requirements additional relaxations 
Support Option 1
Note that even in ETSI LTE spec derivation, multi-band impact is also included:
“The LTE OTA TRP TRS requirements in Table 4 are derived per band basis however a device failing to fulfil one band requirement is considered as failing all the bands. In addition, a device failing one of the TRP or TRS requirement is considered as failing both the requirements.”
Issue 3-3-3: JBPR approach 
We understand the reason of JBPR. However, the JBPR approach is not practical as it needs to test many more bands then current n41 and n78. Maybe the JBPR effect could be addressed by the multi-band impacts in issue 3-3-2. 

	vivo
	Feedback to TIM general question:
Thanks for the questions. From my understanding, the selection criteria are aspects for test lab consideration when they randomly select commercial devices for measurement, to ensure the devices cover more cases. 
a. The following selection criteria can also be considered:
1. Year of production: [2020-2022]
2. Brand variety
3. Price range (to capture different price segment, including High/Mid/Low-end products)
4. Popularity
5. Number of bands supported
For the minimum number of 50, I think it means the number of submitted results from aligned test labs. 
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): 50 
Given the agreed anonymous approach in the working procedure, there was no actions required on checking the possibly repeated devices.
In addition, I would like to clarify that the minimum number was originally agreed as 25, and increased to 50 finally. There are some background reasons, the key one is removing the separated manufacturing tolerance factor, and one of other reasons would be minimizing the impacts due to coincidentally repeated same model measurement in different labs based on randomly selection.
Feedback to SoftBank general clarification questions:
Thanks for the question. We tend to agree the clarifications from Samsung, given the test scenarios are totally different, the measured values can not be compared directly. 
Besides, from power class definition perspective, the power offset of PC3 and PC2 would not be always 3dB due to different UE implementations. And for coverage enhancement purpose, PC3 device might be calibrated higher than 23dBm, then the gap may be smaller,
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	26
	+2/-3
	23
	±2


In addition, LTE tested bandwidth is 10MHz, but NR is 100MHz, the required antenna performance is also different.
Issue 3-3-3: JBPR approach 
We also prefer to stick to previous agreements.


	Orange 
	Issue 3-3-1: Requirements for FR1 TRP TRS 
None of the options can be supported since the requirement values are not in line with internal measurement results (especially TRP requirement values).
On the general aspect, we join TIM concern about the number of  DUTs for the band n78 (number of samples is 50 but not necessary the number of DUTs)
Issue 3-3-2: Requirements additional relaxations 
Support of option 2 

	TIM
	Feedback to vivo clarifications
Thanks a lot vivo for providing clarifications. Regarding the anonymous approach I think that there are different interpretations of what reported in R4-2210941:
a. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
This is in fact the same approach used in ETSI for LTE TRP TRS requirements definition for which the measurements results were provided without disclose the UE models to which the measurements refer. On the other side, the set of measured DUT was defined and known by the group. This approach permitted to have confidence from all the involved parties about the transparency of the activity. I understand that from the rapporteur perspective the definition of the set of DUTs would have required a lot of time, but this does not preclude to have the transparency had in ETSI. In addition, exactly for this reason, we are not in the position to verify the selection criteria as well as managing the issue of having the same UE model measured several times and this is something that we have difficulties to accept.
Issue 3-3-1: Requirements for FR1 TRP TRS
TIM withdraw the previous preference for Option 1 and believe that further discussions and/or clarifications are needed on the points above before to proceed with the definition of the requirements.

	AT&T
	Issue 3-3-1: Requirements for FR1 TRP TRS
We support the input from TIM above.
Issue 3-3-2: Requirements additional relaxations 
We support Option 2.
Issue 3-3-3: JBPR approach 
We support Option 1.

	Apple
	Issue 3-3-1: Requirements for FR1 TRP TRS 
Option 4 (i.e. 95th percentile for TPR and TRS)
Issue 3-3-2: Requirements additional relaxations 
Option 1, with JBPR to be used to quantify the relaxation (if necessary).  Considering that each test lab already reports measured results per DUT, the information necessary to collate the per-band results with the proper DUT indeces is already available in the labs’ test reports.  Thus, Option 1 can work as follows:
1. We derive the starting point for the requirement value from per-band CDFs
2. We apply JBPR to check the passing rate given the values from step #1
3. If joint passing rate degrades by more than X% (e.g. 5%), then we go back to step #1 and choose a more relaxed percentile (we can consider going in steps of 1%)
Issue 3-3-3: JBPR approach 
Our proposal here is not to change the procedure for agreeing the requirement but, rather, to verify that we define the requirement with propoer applicability to multi-band devices.  We hope our proposal in Issue 3-3-2 can be considered.

	Xiaomi
	Issue 3-3-1: Requirements for FR1 TRP TRS 
Support Option 4
Issue 3-3-2: Requirements additional relaxations 
Support Option 1

	OPPO
	Issue 3-3-1: Requirements for FR1 TRP TRS 
We support Option 1 with the condition that the adjustments and relaxations are fully considered. Option 2/3/4 are also OK for us.
Issue 3-3-2: Requirements additional relaxations 
Support option 1. The following aspects are considered.
Multi-band impact is the fact that the OTA performance is affected by the supported bands of the UE, and the target of UE vender is to make sure all the bands meeting the requirements.
Popularity of the devices in data pool is another consideration. We can not conclude that whether the devices test in data pool have enough popularity or not. However, the following data may imply that the data pool can not show the whole picture of the launched UEs. There are 69 measurement data for n41 with the maximum gap of 10.7dB for TRP and 9.6dB for TRS, while n78 has 50 measurement data with the maximum gap of 8.4 for TRP and 8.0 for TRS. One of the possible explanations is that the number of measurement data for n78 is less than that of n41, i.e. popularity is not as good as n41. From this perspective, additional relaxation for n78 is needed.
Mass production distribution requires additional relaxation. Even though supposing the tested DUT has the typical value of OTA performance, there will be 50% devices of this UE model with worse performance than the typical DUT considering the production distribution usually conforms to normal distribution.

Issue 3-3-3: JBPR approach 
Support option 1

	Huawei
	Issue 3-3-1: Requirements for FR1 TRP TRS 
After the GTW on 18 August, the session chair recorded the following range. Because networks are likely to be uplink limited, perhaps we can choose a high end TRP value, but a low end TRS value as indicated below.
n41 TRP/TRS: 11~12.5; -82 ~-79.5  =>12.5, -79.5
n78 TRP/TRS: 12~13; -83.5 ~ -80.5 =>12.5, -80.5


 

CRs/TPs comments collection
For TRs, CRs, LS, please provide comments directly.
	CR/TP number
	Comments collection

	R4-2212814
(TP for TRP TRS requirements)
	Samsung: support

	
	Apple: support

	
	

	R4-2212816
(Reply LS to RAN5)
	Moderator: the content in the LS will be updated based on the agreements for TT. For other aspects in the LS, provide comments directly. 

	
	Samsung: support

	
	Apple: support the Moderator’s proposed next steps



Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic#1  FR1 TRP TRS lab alignment activity;

	Issue 3-1-1: Outcome of lab alignment activity
GTW agreements:
Proposal 1: 3GPP Rel-17 FR1 TRP TRS lab alignment activity can be successfully concluded and all the 8 labs (vivo, CAICT, CMCC, SRTC, OPPO, Sporton, Huawei, Element) with anechoic chamber system are well aligned.
Recommendations for 2nd round:
· N/A
Issue 3-1-2: Whether a new pass/fail limits is needed for lab alignment activity
GTW agreements:
New Option 3: 1.2dB for TRP and 1.5dB for TRS (a new stricter pass/fail limit, but consider the MU difference of TRP and TRS)
Recommendations for 2nd round:
· N/A

	Sub-topic#2  TT for FR1 TRP TRS
	Issue 3-2-1: Recommended TT values for FR1 TRP TRS 
GTW agreements:
Option 4: 0.62 * MU as TT recommendation (1.1 dB TT for TRP and 1.36 dB TT for TRS) in line with actual RAN4 3GPP lab alignment framework and measurements
Option 4 as starting point for TT values and further decide final values together with TRP/TRS requirements
Recommendations for 2nd round:
· Confirm the above TT values as recommendation to RAN5.

	Sub-topic#3  FR1 TRP TRS requirements
	Issue 3-3-1: Requirements for FR1 TRP TRS 
GTW agreements:
· RAN4 further discuss the TRP/TRS requirements within below ranges
· n41 TRP/TRS: 11~12.5; -82 ~-79.5
· n78 TRP/TRS: 12~13; -83.5 ~ -80.5
Recommendations for 2nd round:
This is the last meeting of WI, final values for requirements should be concluded. 
Based on the agreed range in 1st round, the following options is proposed for down selection as final values:
· Option 1: mid-value in the range, i.e., n41 TRP/TRS (dBm): 12/-80.5, and n78 TRP/TRS (dBm): 12.5/-82;
· Option 2: better TRP for coverage purpose, i.e., 
· Option 2a: n41 TRP/TRS (dBm): 12.5/-80.5, and n78 TRP/TRS (dBm): 12.5/-82;
· Option 2b: n41 TRP/TRS (dBm): 12.5/-79.5, and n78 TRP/TRS (dBm): 12.5/-81;

Issue 3-3-2: Requirements additional relaxations 
Moderator: Based on GTW discussions, this aspect will not be discussed separately but focus on final requirement discussion. 
Recommendations for 2nd round:
· N/A. Focus on requirement value discussion.
Issue 3-3-3: JBPR approach 
Moderator: Based on 1st round discussions, previous agreed per-band approach will be kept. Focus on requirements discussion.
Recommendations for 2nd round:
· N/A. Focus on requirement value discussion.

	
	




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2212814
(TP for TRP TRS requirements)
	 “to be revised”
Final agreed requirement values will be added in the TP, to finalize the TS 38.161 editing for September RAN plenary approval.

	R4-2212816
(Reply LS to RAN5)
	“to be revised”
Final confirmed TT values will be updated in the LS.



Discussion on 2nd round 
In the 2nd round, the final requirement values for TRP TRS shall be concluded.

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on FR1 TRP TRS
	vivo
	

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2211536
	
	[bookmark: _GoBack]3GPP FR1 TRP/TRS Lab Alignment Measurement Results from Sporton International
	Sporton International Inc
	Noted
	

	R4-2211537
	
	3GPP FR1 TRP/TRS Test Campaign Measurement Results from Sporton International
	Sporton International Inc
	Noted
	

	R4-2211557
	
	On ENDC selection
	Huawei Tech.(UK) Co.. Ltd
	Noted
	

	R4-2211558
	
	FR1 TRP TRS Lab Alignment Campaign Results
	Huawei Tech.(UK) Co.. Ltd
	withdrawn
	Withdrawn before meeting 

	R4-2211563
	
	On TRP measurement under TxD
	Huawei Tech.(UK) Co.. Ltd
	Noted
	

	R4-2211570
	
	TRP TRS lab alignment measurement from Huawei
	Huawei Tech.(UK) Co.. Ltd
	Noted
	

	R4-2211613
	
	Element FR1 TRP/TRS Lab Alignment Campaign Measurement Results
	Element Materials Technology
	Noted
	

	R4-2211988
	
	TP to TS 38.161 on ENDC low mid high test channel
	Samsung
	Merged
	

	R4-2211989
	
	Discussion on FR1 TRP TRS performance requirement
	Samsung
	Noted
	

	R4-2212324
	
	Commercial terminal TRP/TRS testing results of CMCC lab
	CMCC
	Noted
	

	R4-2212374
	
	Remaining TRP and TRS EN-DC measurement aspects
	Apple
	Noted
	

	R4-2212376
	
	On harmonizing new alternative test methods
	Apple
	Noted
	

	R4-2212389
	
	3GPP TRP TRS Performance measurement results from SRTC
	SRTC
	Noted
	

	R4-2212405
	
	On TRP and TRS performance requirement phase
	Apple
	Noted
	

	R4-2212643
	
	3GPP TRP TRS measurement results
	CAICT
	Noted
	

	R4-2212810
	
	3GPP TS 38.161 v0.4.0
	vivo
	For email approval
	

	R4-2212811
	
	Measurement results for TRP TRS Performance Test Campaign
	vivo
	Noted
	

	R4-2212812
	
	Proposals for concluding the Performance part work of TRP TRS WI
	vivo
	Noted
	

	R4-2212813
	
	TP to TS 38.161 on general aspects
	vivo
	To be revised
	

	R4-2212814
	
	TP to TS 38.161 on TRP TRS requirements
	vivo
	To be revised
	TP for final requirements

	R4-2212815
	
	Proposals on Test Tolerance for FR1 TRP TRS
	vivo
	Noted
	

	R4-2212816
	
	Reply LS on TT and requirements framework
	vivo
	To be revised
	Reply LS with final recommended TT values

	R4-2212817
	
	Outcome of 3GPP TRP TRS lab alignment activity
	vivo
	Noted
	

	R4-2212818
	
	Analysis of TRP TRS Performance Test Campaign and Proposals for requirements
	vivo
	Noted
	

	R4-2213198
	
	on the performance requirement for NR FR1 TRP TRS
	Xiaomi
	Noted
	

	R4-2213199
	
	on the RAN5 LS on TT work for NR FR1 TRP TRS
	Xiaomi
	Noted
	

	R4-2213416
	
	CR to TR 38.834 on TAA configuration
	OPPO
	To be revised
	

	R4-2213417
	
	3GPP TRP/TRS Performance measurement results
	OPPO
	Noted
	

	R4-2213425
	
	Percentile of CDF curve for final TRP TRS requirement
	OPPO
	Noted
	

	R4-2213426
	
	Consideration on FR1 TRP TRS lab alignment
	OPPO
	Noted
	

	R4-2213570
	
	Element FR1 TRP TRS Performance Measurement Results
	Element Materials Technology
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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TRS CDF 
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For the LTE carrier: select a band which is closest
in frequency to the LTE band used in the example
band combination corresponding to the selected
NR carrier in TS38.161, Table 5.2.2-1, and which
is supported by the UE in an EN-DC
configuration with the chosen NR band

Select the next-
closest LTE band
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support more LTE bands in
combination with the
selected NR band?

Does the resulting
EN-DC configuration fulfill the
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Clause 5.2.27

4. Configure the UE according to any band 5. Configure the UE according to the chosen
combination which includes the selected NR band combination and perform the test in
band and which is self-declared by the OEM EN-DC mode
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