[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 103-e												R4-2210339
Electronic Meeting, 09 – 20 May 2022

Agenda item:			9.2.1
Source:	Moderator (vivo)
Title:	Email discussion summary for [103-e][333] FR1_TRP_TRS_Part1
Document for:	Information
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.
Topic #1: General and Work plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208481
	Samsung, vivo
	In this contribution we provide text proposal to TS 38.161 [1] aiming to solve the confliction about primary mechanical mode for foldable phone and potential new UE form factor in the future.

	R4-2208482
	Samsung, OPPO
	Draft CR to TR 38.834 on UE mechanical mode and ENDC example band
Remove “fold open” from the examples of typical primary mechanical mode in sub-clause 4.2.2;
Update the Table 4.3.3-3 to add rows for DC_1A_n78A and DC_1A_n79A.

	R4-2208626
	vivo
	3GPP TS 38.161 v0.3.0

	R4-2208639
	vivo
	Proposal 1: TRP and TRS OTA measurements shall be performed with the Time-Averaged Algorithm disabled, to ensure DUT can consistently operate at maximum power level for the corresponding usage mode under test. The manufacturer is required to provide a mechanism for the test lab to enable/disable the algorithm.

	R4-2210230
	Sporton International Inc
	Observation 1: Based on agreed approach for test lab to ensure testing follows TAS OFF procedure, there needs to be agreement on specifics of the TAS verification procedures to yield stable and best TRP. 
Proposal 1: In addition to confirming existing TAS OFF verification method, update the agreement include an alternate Fast SAR scan-based method to verify TAS OFF as indicated in the below updated text.

Issue 3-4-3: TAS OFF verification procedure 
Agreements:
Include a verification procedures during lab alignment and performance test phase that enables the labs to baseline and verify the TAS off setting prior to testing the planned scope. 
The general verification procedures can be either of the below is as following:
Option 1: TAS OFF verification/sanity procedure: 
-  	Perform OTA TRP measurement baseline test with top of device pointing towards +Z and display oriented at phi (azimuth) 0 degree following the traditional alignment method;
-  Benchmark with similar TRP measurement OTA test with top of device pointing towards -Z and display oriented at phi (azimuth) 0 degree. The point equivalently spaced from the bottom of the device as the original reference point is spaced from the top of the device will be positioned at the center of the quiet zone. 
Expectation: The magnitude of the TRP measurement being equal; Similar 2D and/or 3D radiation pattern is expected (with 180 degrees rotation). This provides non-intrusive confirmation that the device indeed is tested with TAS OFF.
An additional alignment option to perform the above verification procedure is to orient the display in vertical alignment (along z-axis) flip the DUT upside down (vary theta) and perform the comparison of radiation pattern as described above.

The applicability of this verification procedure is FFS. The criteria of confirming TAS-OFF based on above verification procedure is FFS.
Option 2: Use Fast SAR scan-based method to verify TAS OFF on UE
Proposal 2: In addition to TAS OFF, include test lab procedure to ensure time-averaging algorithm (if supported on UE) should be disabled.
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, if supported on UE, should be disabled
i. One simple method to accomplish this is to use a spectrum analyzer to monitor the TX EIRP power level versus time, and check if the TX behavior is same as what is configured in the base station simulator
c. For UE support PC2 at one band, PC3 should not be tested.



Open issues summary
Sub-topic 1-1 UE Primary mechanical mode definition
Issue 1-1-1: UE Primary mechanical mode Update in TS 38.161
· Proposals
· The detailed wording for UE mechanical mode in R4-2208481
· Recommended WF
· Share views on the text proposals directly in CR comments collection part.

Issue 1-1-2: UE Primary mechanical mode Update in TR 38.834 v17.0.0
· Proposals
· The detailed wording for UE mechanical mode in R4-2208482
· Recommended WF
· Share comments on draft CR directly.

Sub-topic 1-2 UE Time-Averaged Algorithm
Issue 1-2-1: How to treat UE which supports Time-Averaged Algorithm for TRP TRS OTA testing
· Proposals
· Proposal 1: TRP and TRS OTA measurements shall be performed with the Time-Averaged Algorithm disabled, to ensure DUT can consistently operate at maximum power level for the corresponding usage mode under test. The manufacturer is required to provide a mechanism for the test lab to enable/disable the algorithm
· Option 2: TBA
· Recommended WF
· TBA

Issue 1-2-2: Time-Averaged Algorithm for TRP TRS requirements activity
· Proposals
· Proposal 1: For TRP TRS performance test campaign, test lab procedure should be updated to ensure time-averaging algorithm (if supported on UE) should be disabled.
· Test lab procedures
· 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. 
· Time-averaging algorithm, if supported on UE, should be disabled
· One simple method to accomplish this is to use a spectrum analyzer to monitor the TX EIRP power level versus time, and check if the TX behavior is same as what is configured in the base station simulator
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-2 UE Time-Averaged Algorithm
	Company
	Comments

	XXX
	Issue 1-2-1: How to treat UE support Time-Averaged Algorithm for TRP TRS OTA testing
Issue 1-2-2: Time-Averaged Algorithm for TRP TRS requirements activity

	Huawei, HiSilicon
	Issue 1-2-1: support proposal 1
Issue 1-2-2: support proposal 1

	MediaTek
	Issue 1-2-1
We think “time-averaged algorithm” and “fixed power back-off” shall have same treatment, because they are designed for similar purpose. We are okay to disable both of “time-averaged algorithm” and “fixed power back-off” during TRP/TRS OTA measurement.

Issue 1-2-1: 
We think “time-averaged algorithm” and “fixed power back-off” shall have same treatment, because they are designed for similar purpose. We are okay to disable both of “time-averaged algorithm” and “fixed power back-off” during TRP/TRS OTA measurement.

	Qualcomm
	Issue 1-2-1
We support proposal 1.
Issue 1-2-2
The question is how to make sure Time-average algorithm disabled. It might not be easy to verify in the lab. Alternatively, assuming that he device should have a functionality to disable the TAS OFF, TAS OFF can be based on the UE declaration.

	Apple
	Issue 1-2-1: How to treat UE support Time-Averaged Algorithm for TRP TRS OTA testing
We have already agreed that OTA requirements apply when P-MPR = 0, and it might not be necessary to treat time-averaged algorithms explicitly in the specification; however, for lab alignment and performance requirements measurement campaign we support this approach to ensure the P-MPR condition is met.
Issue 1-2-2: Time-Averaged Algorithm for TRP TRS requirements activity
Same comment as Issue 1-2-1

	OPPO
	Issue 1-2-1: How to treat UE support Time-Averaged Algorithm for TRP TRS OTA testing
Support the proposal 1. A clarification may be needed that how to require the manufacturer to provide a mechanism to enable/disable the Time-Averaged Algorithm. The detail requirement needs further discussion.
Issue 1-2-2: Time-Averaged Algorithm for TRP TRS requirements activity
Basically support the proposal 1. The sub-bullet in the proposal is actually a method to verify whether the Time-Averaged Algorithm disable or not. The verification method needs further discussion, including procedure and judgment criteria.

	Samsung
	Issue 1-2-1: How to treat UE support Time-Averaged Algorithm for TRP TRS OTA testing
We support proposal 1.
Issue 1-2-2: Time-Averaged Algorithm for TRP TRS requirements activity
We support proposal 1. 
During lab test campaign, it is helpful to ensure the disabled status, with the understanding that it is not mandatory procedure in the test method of TR.

	vivo
	Issue 1-2-1
We support proposal 1.
A clarification question to MediaTek, could you further elaborate on the “fixed power back-off”? 
Issue 1-2-2
Support the proposal, suggest to update the wording (similar to TAS OFF approach):
•	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. 

In addition, the verification of TAA OFF can be an optional procedure.

	Xiaomi
	Issue 1-2-1: support proposal 1
Issue 1-2-2: support proposal 1



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

	R4-2208481 UE mechanical mode in TS 38.161
	Apple: we are fine with the proposal

	
	OPPO: support the TP.

	
	Samsung: support the TP.

	R4-2208482
UE mechanical mode and EN-DC in TR 38.834 v17.0.0
	Moderator: formal CR but not draft CR should be provided, based on Chair guidance for closed core part WI.

	
	Apple: we are fine with the proposal

	
	OPPO: support the CR.

	
	Samsung: support the CR.
Vivo: thanks for the draft CR. Regarding the text content, given “or other mechanical configuration” is stated, so we are not quite clear the reason to remove “fold open” which is just an example.

	
	R&S: although we understand the intention of the change for novel foldable smartphones, we agree with vivo that the “fold open” example should be kept for backwards compatibility with older form factors (i.e. clamshell). Maybe adding clarifications is better at this point:
“Primary mechanical mode means the main operation mode of a UE, i.e., portrait slide open, fold open for clamshell devices, fold closed for modern foldable smartphones, or other mechanical configuration, depends on form factor. The primary mechanical mode should be declared by manufacturer instructions. The test methods for TRP TRS testing are defined based on UE primary mechanical mode.”

	
	



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 #1-2 UE Time-Averaged Algorithm
	Issue 1-2-1: How to treat UE which supports Time-Averaged Algorithm for TRP TRS OTA testing
Moderator: 8 companies share views, no objections. 7 companies support proposal 1, one company think this can be adopted for lab alignment and performance campaign but not added in the spec. One company also suggest to consider “fixed power back-off”.
Agreements: 
TRP and TRS OTA measurements shall be performed with the Time-Averaged Algorithm disabled, to ensure DUT can consistently operate at maximum power level for the corresponding usage mode under test. The manufacturer is required to provide a mechanism for the test lab to enable/disable the algorithm.
Recommendations for 2nd round:
· Further discuss whether the Time-Averaged Algorithm (TAA) disabled should be added in the spec, or statement of P-MPR = 0 is sufficient.
· Further discuss the “fixed power back-off” approach.

Issue 1-2-2: Time-Averaged Algorithm for TRP TRS requirements activity
Moderator: companies are generally supportive to ensure TAA disable for TRP TRS performance test campaign, but still would like to further discuss the verification procedure. Companies suggest TAA OFF should be UE declaration and the verification procedure should be optional but not mandated for test labs.
Tentative Agreements: 
Add the following sub-bullet in framework for TRP TRS performance campaign as Test lab procedure:
· 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.
Recommendations for 2nd round:
· Confirm the above tentative agreements
· Further discuss the “TAA OFF” declaration procedure, similar to TAS OFF?
· Further discuss the optional verification procedure and judgment criteria for TAA OFF in a test lab.




Discussion on 2nd round (if applicable)


Topic #2: TRP TRS test methodology
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207682
	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 capture the list of example EN-DC band combination to include the combinations considered in the WF [4] and any operator-requested band combinations which match the EN-DC band combination principle.
Proposal 2:	The EN-DC TRP/TRS test procedure shall include a procedure to allow the OEM to declare which configuration it shall use for the test (under the condition that the declared configuration matches the EN-DC band combination principle).


	R4-2207683
	Apple
	Observation 1: The configuration of the E-UTRA anchor in NSA testing is to establish a stable NSA call and is not meant to interfere with NR operation 
Observation 2: There are no unique test points or measurements needed to ensure compliance; when it comes to testing a UE in NSA/EN-DC mode when compared to SA mode.
Proposal 1: Incorporate the suggested text for applicability rules for FR1 TRP/TRS SA/NSA testing in clause 4.3 of TS 38.161
Proposal 2: For UEs that support PC2 in a given band: verify the requirement only with PC2 configuration; and for UEs that only support PC3 in a given band: verify the requirement with PC3 configuration.

	R4-2207684
	Apple
	This contribution provides a text proposal to TS38.161 on the TRP aspects and is aligned with the applicability rules for SA/EN-DC test cases and PC2/PC3 test cases proposed in [R4-2207683].

	R4-2208283
	Huawei Tech.(UK) Co.. Ltd
	Observation 1: reduction in antenna efficiency for ENDC impacts both TRP and TRS, while TRS is additionally affected by MSD.
Observation 2: TRP and TRS requirements for ENDC should be band combination specific and should not be applied to other ENDC combinations with the same NR band.
Proposal 1: include a note under ENDC requirement stating that “ENDC OTA requirements are for the listed combinations only”

	R4-2207688
	Apple
	Observation 1.
To validate the statistically isotropic environment in Reverberation Chambers unique characteristics to each chamber such as dimensions, stirrers capabilities need to be known, to define the minimum number of samples to achieve the statistically isotropic environment. Even chambers with same overall dimension but different stirrer modes, will require to be validate individually.
Observation 2
The statistically isotropic environment created by a validated Reverberation Chamber enables a larger degree of freedom for UE positioning, however minimum distances (wavelength dependent) from conductive walls needs to be followed to guarantee that the UE is placed on the usable test volume where the fields are indeed statistically uniform.
Observation 3
The Reverberation Chamber adoption for wireless devices radiated performance will require a “loading” that is unique based on chamber configuration and might need to be adjusted based on different frequencies of operations if too large apart.
Observation 4
Reverberation Chamber results are naturally statistical calculated based on the average of measured samples. Therefore, the uncertainty of such average value is dependent of properly addressing the characteristics previously described on observations 1-3.
Observation 5
Differently than other test methods e.g.: Anechoic Chamber, which is a line-of-site test where discrete measurement results can be determined by each elevation and azimuth position. Reverberation Chambers can’t produce radiation patterns.
Observation 6
Reverberation and Anechoic Chambers test time can be equivalent depending on the setup characteristics.
Proposal 1
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.

	R4-2208630
	vivo
	TP to TS 38.161 on test method

	R4-2208632
	vivo
	TP to TS 38.161 on Phantoms

	R4-2208638
	vivo
	CR to TR 38.834 on TAS OFF verification procedure
Based on the agreed TAS OFF verification procedure in WF R4-2207326, an optional test procedure to verified UE primary antenna locking is added.

	R4-2210230
	Sporton International Inc
	Observation 1: Based on agreed approach for test lab to ensure testing follows TAS OFF procedure, there needs to be agreement on specifics of the TAS verification procedures to yield stable and best TRP. 
Proposal 1: In addition to confirming existing TAS OFF verification method, update the agreement include an alternate Fast SAR scan-based method to verify TAS OFF as indicated in the below updated text.

Issue 3-4-3: TAS OFF verification procedure 
Agreements:
Include a verification procedures during lab alignment and performance test phase that enables the labs to baseline and verify the TAS off setting prior to testing the planned scope. 
The general verification procedures can be either of the below is as following:
Option 1: TAS OFF verification/sanity procedure: 
-  	Perform OTA TRP measurement baseline test with top of device pointing towards +Z and display oriented at phi (azimuth) 0 degree following the traditional alignment method;
-  Benchmark with similar TRP measurement OTA test with top of device pointing towards -Z and display oriented at phi (azimuth) 0 degree. The point equivalently spaced from the bottom of the device as the original reference point is spaced from the top of the device will be positioned at the center of the quiet zone. 
Expectation: The magnitude of the TRP measurement being equal; Similar 2D and/or 3D radiation pattern is expected (with 180 degrees rotation). This provides non-intrusive confirmation that the device indeed is tested with TAS OFF.
An additional alignment option to perform the above verification procedure is to orient the display in vertical alignment (along z-axis) flip the DUT upside down (vary theta) and perform the comparison of radiation pattern as described above.

The applicability of this verification procedure is FFS. The criteria of confirming TAS-OFF based on above verification procedure is FFS.
Option 2: Use Fast SAR scan-based method to verify TAS OFF on UE
For UE support PC2 at one band, PC3 should not be tested.

	R4-2208659
	SRTC, Bluetest
	Proposal 1:  To add RC descriptions in TR 38.834.

	R4-2208661
	SRTC, Bluetest
	TP to TR 38.834: addition of RC in test methodology



Open issues summary
Sub-topic 2-1 EN-DC band combination
Moderator: In the WF R4-2207326, there are following agreements:
Issue 2-2-1: EN-DC example band  
Agreements: 
Use DC_1A_n78A and DC_1A_n79A for n78 and n79 measurement
	EN-DC
configuration
	E-UTRA configurations
	NR configurations

	DC_3A_n28A
	Note1
	Note2

	DC_2A_n41A
	Note1
	Note2

	DC_1A_n78A
	Note1
	Note2

	DC_1A_n79A

	Note1
	Note2

	Note 1: As per TR 37.902 [10], Section 6.4 (Measurement frequencies).



Issue 2-2-2: Decision tree for UE not support example band in the table
proposal 1: The tested EN-DC band combination is from UE declaration
proposal 2: The tested EN-DC band combination is from a decision procedure performed by test lab, with the decision tree like 
· Option 2-a: select the EN-DC combination with the largest frequency interval between the NR band to be tested and the LTE band from the UE supported EN-DC combination list. If no band combination can be found without MSD, then select an EN-DC combination with MSD issue for testing to present NR carrier performance.  
· Option 2-b: select the EN-DC combination with the largest frequency interval between the NR band to be tested and the LTE band from the UE supported EN-DC combination list. If no band combination can be found without MSD, then no testing for this NR carrier under EN-DC mode is needed.  
Agreements:
RAN4 will further the decision procedure with below candidate options: 
· Option 1-a: If none of the band combination in the example band combination list supported by UE, then UE declaration approach used.
· Option 2-b: select the EN-DC combination with the largest frequency interval between the NR band to be tested and the LTE band from the UE supported EN-DC combination list. If no band combination can be found without MSD, then no testing for this NR carrier under EN-DC mode is needed.  

Issue 2-1-1: Whether to add additional example EN-DC combinations for single NR band 
· Proposals
· Proposal :It is proposed to capture the list of example EN-DC band combination to include the combinations considered in the WF [4] and any operator-requested band combinations which match the EN-DC band combination principle.
· Recommended WF
· TBA

Issue 2-1-2: How to treat UE not support example band
· Proposals
· Proposal:The EN-DC TRP/TRS test procedure shall include a procedure to allow the OEM to declare which configuration it shall use for the test (under the condition that the declared configuration matches the EN-DC band combination principle).
· Recommended WF
· TBA

Sub-topic 2-2 TAS OFF verification procedure
In the agreed WF [1], the TAS OFF verification procedure is agreed. Further discuss whether SAR-scan based method is feasible and can be agreed as
Issue 2-2: TAS OFF verification procedure
· Proposals
· Proposal: Use Fast SAR scan-based method as an alternative to verify TAS OFF on UE.
· Recommended WF
· Further clarification of Fast SAR procedure is needed before making simple Yes/No decision.
· If agreed, the corresponding CR R4-2208638 for TAS OFF verification procedure can be updated.

Sub-topic 2-2 Test and requirement applicability
Issue 2-2-1: FR1 SA and NSA UEs applicability and test coverage rules
· Proposals
· Proposal 1: Incorporate the suggested text for applicability rules for FR1 TRP/TRS SA/NSA testing in clause 4.3 of TS 38.161 (Apple)
[bookmark: _Toc97300079]4.3	Applicability rules for testing of FR1 SA and NSA UEs
(1) The applicability and test coverage rules for Non-Standalone (NSA) only capable devices shall include the following:
a) For each NR band supported by the device; test the UE in EN-DC mode using any one configuration containing that NR band as per recommended TRP/TRS test procedures in this specification.
(2) The applicability and test coverage rules for Standalone (SA) and NSA (EN-DC) capable devices shall include the following:
a) For each NR band in a device, test the UE in Standalone Mode as per the TRP/TRS test procedures in this specification.
b) This shall also fulfils coverage for all EN-DC FR1 minimum performance requirements for that NR band and need not be retested in EN-DC mode.
· Proposal 2: include a note under ENDC requirement stating that “ENDC OTA requirements are for the listed combinations only” (Huawei)
· Recommended WF
· Companies share views on the Applicability rules, the TP can be updated based on agreements, if any.

Issue 2-2-2: Power class applicability rules
· Proposals
· Proposal: For UEs that support PC2 in a given band: verify the requirement only with PC2 configuration; and for UEs that only support PC3 in a given band: verify the requirement with PC3 configuration. 
4.4	Applicability rules for testing of PC2 and PC3 UEs
(1)	The applicability and test coverage rules for PC2 and PC3 UEs shall include the following:
a)	For UEs that support PC2 in a given band: verify the requirement only with PC2 configuration
b)	For UEs that only support PC3 in a given band: verify the requirement with PC3 configuration
· Recommended WF
· Companies share views on the Applicability rules, the TP can be updated based on agreements, if any.

Sub-topic 2-3 Alternative test method
Moderator: In WF R4-2207326, there are following agreement for alternative test methods:
Issue 3-2-1: Applicability of test method already defined in TR 38.834   
Agreements:
Anechoic chamber based methodology is the single methodology for lab alignment and TRP TRS requirements activity by now. It can be selected as the reference, if alternative test methodologies are going to be fully defined in RAN4, and harmonized results should be confirmed. RAN4 will further discuss the harmonization framework for alternative test methods.
Issue 3-2-2: Applicability of new alternative methodologies if defined in the future  
Agreements:
Applicability of alternative test methodologies after the full-package of the corresponding test method is finalized and the harmonization is confirmed, can be further defined.

Issue 2-3-1: General views on Alternative OTA test method
· Proposals
· Proposal 1: 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.
· Proposal 2: To add RC descriptions in TR 38.834.
· Recommended WF
· Technical discussion is needed before making simple Yes/No decision.

Moderator: In the agreed workplan R4-2207318 for alternative test methods:
2) RAN4 #103-e (2022 May)
1. Discuss the test procedure, system verification, potential update due to FR1 frequency range and bandwidth for alternative test methods

Moderator: To facilitate the technical discussions, the following aspects are proposed to collect company understandings:
Issue 2-3-2: Testability aspects for Reverb-chamber based test method
· Proposals
· Proposal 1: RAN4 further study the minimum number of samples to achieve the statistically isotropic environment of RC system for NR FR1 testing. 
· Proposal 2: RAN4 further study the minimum distance for device placement in the RC where the fields are indeed statistically uniform, for NR FR1 frequency bands.
· Proposal 3: RAN4 further study a unique “loading” approach to broaden the coherence bandwidth of the chamber.
· Proposal 4: RAN4 should further study how to verify UE TAS OFF in a RC based test system. 
· Proposal 5: RAN4 should further study the impact induced by increased channel bandwidth (100MHz) on NR FR1 TRP TRS testing.
· Recommended WF
· TBA

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

	XXX
	Issue 2-1-1: Whether to add additional example EN-DC combinations for single NR band
Issue 2-1-2: How to treat UE not support example band


	Huawei, HiSilicon
	Issue 2-1-1: support the proposal.
Issue 2-1-2: support the proposal.

	SoftBank
	As a general question between the proposed procedures and our REL-17 priority scheme: (sorry if it sounds like in a wrong place).
We have an WF to set n41/n78 PC2 (maybe revisited?) SA mode to the first priority. How do the Issue 2-1-x relate to the WF?  In REL-17 by November at least, a prepared DUT will be tested based on Issues 2-1-X above but not always be considered as a result because of the luck of the 1st priority items, or the DUT won’t be measured due to the luck of the 1st priority items?

Apart from the relations to the WF above, both proposals look rational.

	Apple
	Issue 2-1-1: Whether to add additional example EN-DC combinations for single NR band
We agree that it would be very helpful to capture additional operator preferred EN-DC combinations (provided they follow the MSD criteria we had agreed last meeting) in the example table
Issue 2-1-2: How to treat UE not support example band
We agree with the proposal 
Issue 2-2 (Fast SAR scan method to verify TAS OFF) – regarding the WF, as per the contribution R4-2210230 it seems that this method is in use in test labs and therefore seems reasonable to be included as an alternative/optional method to verify TAS OFF. 
Please note there seems to be a typo with two “Sub-topic 2-2”

	OPPO
	Issue 2-1-1: Whether to add additional example EN-DC combinations for single NR band
Support the proposal. The question is how to collect and/or update the operator-requested band combinations in future version.
Issue 2-1-2: How to treat UE not support example band
Support the proposal.

	Samsung
	Issue 2-1-1: Whether to add additional example EN-DC combinations for single NR band
We don’t think it helpful to broaden the example band combination list. The main target is to measure the NR performance and LTE is only as an anchor. A unified example LTE band for one NR band is beneficial for industry avoiding a too divergent situation.
Issue 2-1-2: How to treat UE not support example band
In case UE does not support the example band, as discussed in last meeting, a clear decision tree is preferred, e.g., the band with largest frequency separation to NR. Declaration based approach is also acceptable if no consensus on the decision tree.


	vivo
	Issue 2-1-2: How to treat UE not support example band
Support the proposal. It would be good to add it into test procedure for UE declaration after the EN-DC Decision tree is clearly defined, to ensure the declaration for a UE is a sole configuration.

Clarification feedback to SoftBank, for Rel-17 the target is to define SA requirements for at least n41/n78 bands, the prioritized Power class is still under discussion this meeting. For EN-DC requirement, this is within the performance part WI working scope but with lower priority, can be potentially Rel-18 objective.

	Xiaomi
	Issue 2-1-1: Whether to add additional example EN-DC combinations for single NR band
We agree with Samsung that one example band is used for “example” and further decision tree can be used if the example band is not supported. If additional example combs are added, then the examples are getting too mess.
Issue 2-1-2: How to treat UE not support example band
Support the proposal.



 
Sub topic 2-2 Test and requirement applicability
	Company
	Comments

	XXX
	Issue 2-2-1: FR1 SA and NSA UEs applicability and test coverage rules
Issue 2-2-2: Power class applicability rules


	Huawei, HiSilicon
	Issue 2-2-1: support proposal 1 and 2 because the two proposals are not exclusive to each other.
Issue 2-2-2: support the proposal. Do we need to derive PC3 TRP for PC2 supporting UEs? If we do, can we verify TRP_PC3 = TRP_PC2 – 3dB? Or some other derivation?

	Qualcomm
	Issue 2-2:
It is a feasible way to verify the TAS OFF but it should not be mandatory. The TAS OFF could be based on the UE declaration.
Issue 2-1-1:
A clarification question for proposal 2. The note is for the EN-DC only mode UE?
Issue 2-2-2: Ok with proposal.
A general question is for the WID of TRP/TRS, need to make the update on this since the sentence is not clear PC2 or PC3 are the first priority and there is no PC2 for n28 as of now.
· Specify final requirements 
· Specify the NR FR1 SISO SA TRP and TRS requirements and tolerance:
-	Band n41, n28, n78, and n79 for PC3 and PC2 UEs are the first priority


	Apple
	Issue 2-2-1: FR1 SA and NSA UEs applicability and test coverage rules
We agree with Proposal 1 as the proponent company
Issue 2-2-2: Power class applicability rules
We agree with the proposal as the proponent company

	OPPO
	Issue 2-2-1: FR1 SA and NSA UEs applicability and test coverage rules
Support both of Proposal 1 and Proposal 2. For Proposal 1, supposing the DUT supports PC2 for SA and PC3 for EN-DC, the DUT is tested under SA mode, how to give pass/fail conclusion for the EN-DC mode without retesting on EN-DC mode? Or the rules applies to the DUT supporting the same Power Class on SA and EN-DC?
Issue 2-2-2: Power class applicability rules
Support the proposal.

	Samsung
	Issue 2-2:
Agree with Qualcomm that it is feasible but should not be mandatory procedure in conformance test.

Issue 2-2-1: FR1 SA and NSA UEs applicability and test coverage rules
We support proposal 1.
Issue 2-2-2: Power class applicability rules
We support the proposal

	vivo
	Issue 2-2: TAS OFF verification procedure
We would like to see a more detailed test procedure for SAR-scan based method.
Issue 2-2-1: FR1 SA and NSA UEs applicability and test coverage rules
For NSA only capable device, the applicability rule should be updated based on EN-DC band combination decision tree (if agreed this meeting).
For SA and NSA capable device, we still would like to know the performance difference of a UE under these two modes. Besides, we are not clear about the meaning of “fulfils coverage for all EN-DC FR1 minimum performance requirements”, given EN-DC requirement will not be defined in rel-17. 
Issue 2-2-2: Power class applicability rules
In general, we support the proposal and understand the motivation. However, regarding the detailed wording, we think more discussions and refinement are needed. 
1. The test procedure and requirement are only for UE at SA mode with 1Tx. TxD and UL MIMO is not considered by now. 
2. For EN-DC, in Rel-15 there is power class ambiguity issue in TS38.101-3 Clause 6.1, we may need more considerations about the wording on how to set the power class for EN-DC.
Therefore, we propose to update it as:
4.4	Applicability rules for testing of PC2 and PC3 UEs for SA with 1Tx

Agree with QC, there is no PC2 for n28 now.

	Xiaomi
	Issue 2-2: TAS OFF verification procedure
We think the SAR based method makes the test too complicated. If this is an optional method as some labs are using, we suggest not to standardize this method in the TS.
Issue 2-2-1: FR1 SA and NSA UEs applicability and test coverage rules
Support the proposal.
Issue 2-2-2: Power class applicability rules
Support the proposal.



 
Sub topic 2-3 Test and requirement applicability
	Company
	Comments

	XXX
	Issue 2-3-1: General views on Alternative OTA test method
Issue 2-3-2: Testability aspects for Reverb-chamber based test method


	MediaTek
	Issue 2-3-1: General views on Alternative OTA test method
About Proposal1: anechoic chamber is mature and can be explained well, we are fine for the concept.
About Proposal2: It may be premature to add RC in TR 83.834.

	Qualcomm
	Issue 2-3-1:
Support proposal 1.

	Apple
	Issue 2-3-1: General views on Alternative OTA test method
Proposal 1:
As proponent for Proposal 1, we understand that there are several aspect of Reverberation Chamber OTA test system that need to be considered when benchmarking results with Anechoic Chamber results. Therefore we propose a lab alignment correlation effort to define such OTA test system correlation is feasible
Proposal 2:
We don’t support the inclusion of any alternative OTA test method before characterizing the correlation with Anechoic Chambers.
Issue 2-3-2: Testability aspects for Reverb-chamber based test method
We agree with all proposals, however the fully understanding of the correlation between AC and RC goes beyond  topics listed for further study on Proposals 1-5, a lab alignment with defined test conditions and RC test  methodology details is required

	OPPO
	Issue 2-3-1: General views on Alternative OTA test method
For Proposal 1, we support general idea to align the AC method and the RC method. However, considering there are only two meeting left for the WI, it’s mission impossible to finish the alignment activity.
For Proposal 2, we support to capture the RC method in TR38.834, which keep consistent with TR 37.902.
Issue 2-3-2: Testability aspects for Reverb-chamber based test method
For Proposal 1/2/3, it highly depends on the test system vender’s implementation. It’s not sure whether the venders would like to disclose the detail implementations.
For Proposal 4/5, support further study/discussion on these topics.

	vivo
	Issue 2-3-1: General views on Alternative OTA test method
Support proposal 1, this is also aligned with previous agreements. For the harmonization of different test method and impacts on TRP TRS requirements, it would be good to perform comprehensive study as Rel-18 working scope. 
For Proposal 2, we would like to see more analysis for this test method.
Issue 2-3-2: Testability aspects for Reverb-chamber based test method
Support the proposals, and encourage companies to share technical views for these aspects.

	CAICT
	Issue 2-3-1: General views on Alternative OTA test method
Support Proposal 1.

	Xiaomi
	Issue 2-3-1: General views on Alternative OTA test method
Support Proposal 1.

	R&S
	Issue 2-3-1: General views on Alternative OTA test method
We support Proposal 1. 
In any case, testability aspects highlighted in Issue 2-3-2 must be clarified before introducing RC description in TR 38.834.
Issue 2-3-2: Testability aspects for Reverb-chamber based test method
As commented, we agree this is a minimum list of aspects to be clarified before introducing RC description in TR 38.834.



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

	R4-2208638
CR for TAS OFF verification procedure
	Apple: Benchmarking TRP with EU on reversed position is desirable, However, due the large TRP MU, only TRP might not be sufficient to define if TAS is OFF, the analysis of 2D and/or 3D radiation patterns is needed. We should also include antenna radiation pattern in 3D in a further revision of this CR.

	
	Samsung: as commented in last meeting, this procedure helps but could not fully guarantee TAS off status. So we agree with apple that a pattern check is more reliable. To save time a 2D pattern check may be also okay.

	
	R&S: Agree with comments from Apple and Samsung. In addition, we recommend a revision of this CR in order to correct some typos and add wording to clarify this is included as informative guidance.

	
	

	R4-2207683
TP to 161 on applicability rules
	Apple: we support this TP as the proponent company

	
	Samsung: we support this TP

	
	vivo: we suggest to revise this TP with some refined wording discussed in Issue 2-2.

	R4-2207684
TP to 161 on general requirement applicability
	Apple: we support this TP as the proponent company (please note that the title is " TP to 38.161 on TRP aspects")

	
	Samsung: we support this TP

	
	vivo: the normative test method for TRP TRS requirement testing is defined in TS Annex A and B. The reference of positioning and methodology in Clause 6 should be updated.

	R4-2208630
TP to 161. On Annex test method
	Apple: time-averaging algorithms are implementation-specific, and we suggest to keep the related handling only for lab alignment and performance campaign purpose; in the specification we should only refer to the P-MPR=0 testing condition.

	
	R&S: we have a fundamental question, valid also for R4-2208632: why is it required to repeat the methodology related content in the Performance Requirement specification?
In our understanding, methodology should be left in TR 38.834 and TS 38.161 should point to it whenever necessary and only contain relevant information to the requirements. This has been the approach in previous cases for OTA related specifications: TR 37.902 / TS 37.144, TR 38.810 / TS 38.101-2…

	
	Vivo: for time-averaging algorithms, this CR will be revised to implement the discussion outcome of Issue 1-2-2. Given CTIA and CCSA have adopted the TAA OFF procedure, and it is common understanding that SISO OTA testing should be done under maximum output power condition, so we prefer to keep it in the spec to clearly align with other OTA SDOs.
Clarification feedback to R&S, thanks for the good question. First of all, this is a similar approach with the published TS 38.161 for NR MIMO OTA. Secondly, from rapporteur perspective, we would like to clarify a bit about the procedure. Based on RAN level guidance, a TR can not be updated to a newer release and can not be impacted by a new WI (e.g. TR 38.834 can not be further changed by Rel-18 WI CRs). Only essential small correction is allowed for a TR, big impact is not permitted (e.g. Cat B CR is not allowed), so that’s why new FR2 TR was created for each release. In addition, a 3GPP internal TR is just a study outcome, the whole content is informative. Therefore, as you also mentioned, the corresponding permitted test method (as requirement relevant information) should be specified in the specification as normative part, and this can be further updated to next release if new methods can be defined, which can also provide a clear guidance to RAN5 which method is relevant to test requirement for conformance testing. 

	R4-2208632
TP to 161. on phantom and positioning
	Apple: 
The reference for CTIA test plan should be on active test plan V3.9.4 instead of V3.9.X.  However the updated CTIA 01.72 Near Field Phantoms V4.0 was released on 02/14/2022 and despite being undergoing lab authorization and test validation should not suffer any alteration since is related to Near Field Phantoms only. Thus, this CR could be based on updated information from CTIA 01.72 instead, facilitating any future harmonization.

	
	R&S: see comment above for R4-2208630

	
	vivo: although v3.9.x was the recommendation from CTIA certification team, I am OK to update the reference for CTIA test plan to V3.9.4. But further update to v4.0.0 needs checking with CTIA certification team to update the license-free agreements which can be done in the future. 

	R4-2208661
TP to TR 38.834 on RC test method
	Moderator: TR was published. Formal CR for closed core part WI is needed based on Chair guidance.

	
	Apple: 
We don’t agreed with the approval of this CR. An introduction of  alternative OTA test method, i.e.: Reverberation Chamber, should take place after the correlation study captured on issue 2-3-1 Proposal 1 is completed successfully.

	
	R&S: based on our comments on Issue 2-3-1 and 2-3-2, there are aspects that must be clarified before introducing RC description in TR 38.834

	
	



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 2-1 EN-DC band combination
	Issue 2-1-1: Whether to add additional example EN-DC combinations for single NR band
Moderator: 4 Companies agree to add more example EN-DC band combinations for single NR band. 2 Companies do not think it is necessary. 
Given there is no consensus on this topic and companies have quite different views, moderator suggest to stick to previous agreements, i.e. single EN-DC example band combination for each NR band. And focus on how to define the decision tree in Issue 2-1-2. 
Recommendations for 2nd round:
· N/A. focus on Issue 2-1-2 discussion

Issue 2-1-2: How to treat UE not support example band
Moderator: companies support the proposal. On top of the proposal, the key issue is identify a reasonable decision tree to ensure the declaration for a UE is a sole configuration.
Agreements:
The EN-DC TRP/TRS test procedure shall include a procedure to allow the OEM to declare which configuration it shall use for the test (under the condition that the declared configuration matches the EN-DC band combination principle). 
Recommendations for 2nd round:
· Further discuss the decision tree to ensure that the declaration procedure is clear/ transparent to generate a sole configuration and avoid the different targeted EN-DC combinations for one NR band in different test labs.




	
	Status summary 

	Sub-topic 2-2 Test and requirement applicability
	Issue 2-2: TAS OFF verification procedure
Moderator: No objection. most companies think Fase SAR scan is a feasible way to verify TAS OFF, and thinks this should be optional but not mandatory procedure in conformance test. One company thinks SAR based verification is complicated, should not be standardized in the TS. 
Tentative agreements:
Fast SAR scan-based method is feasible and can be considered as an alternative to verify TAS OFF on UE. This verification procedure is an optional action for test labs but not mandatary. The judgment criteria is FFS.
Recommendations for 2nd round:
· Confirm the above tentative agreements
· Further discuss FAS SAR scan based verification procedure

Issue 2-2-1: FR1 SA and NSA UEs applicability and test coverage rules
Moderator: companies are supportive to add the applicability rules for FR1 SA and NSA UEs into spec, but have some clarification questions and suggested wordings on the content.  Suggest to focus on the revised TP discussion directly in 2nd round. 
Recommendations for 2nd round:
· Focus on revised TP discussion.
Issue 2-2-2: Power class applicability rules
Moderator: companies are supportive to add the applicability rules for power class into spec, but one company pointed out that there would be power class ambiguity issue for EN-DC, so the content should be updated. Suggest to focus on the revised TP discussion directly in 2nd round. 
Recommendations for 2nd round:
· Focus on revised TP discussion.



	
	Status summary 

	Sub-topic 2-3 Alternative test method
	Issue 2-3-1: General views on Alternative OTA test method
Moderator: All the companies support proposal 1. 2 Companies do not support proposal2, 2 companies think more studied is needed, 1 company agrees to add it. 
Agreements:
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.
Recommendations for 2nd round:
· N/A, focus on Issue 2-3-2 discussion
Issue 2-3-2: Testability aspects for Reverb-chamber based test method
Moderator: companies are supportive to discuss the aspects listed in proposal 1~5, and two companies think that this list is just a minimum list of aspects to be clarified, more study is needed. One company commented that for some aspects vendors may not disclose the detail implementations.   
Agreements:
RAN4 further study at least the following aspects for RC based test method:
· the minimum number of samples to achieve the statistically isotropic environment of RC system for NR FR1 testing
· the minimum distance for device placement in the RC where the fields are indeed statistically uniform, for NR FR1 frequency bands
· a unique “loading” approach to broaden the coherence bandwidth of the chamber
· how to verify UE TAS OFF in a RC based test system.
· the impact induced by increased channel bandwidth (100MHz) on NR FR1 TRP TRS testing
· other aspects are not precluded
Recommendations for 2nd round:
· further discuss whether other aspects should be considered
· encourage companies to share technical views for above aspects



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #3: TRP TRS Performance requirement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207685
	Apple
	Observation 1: The FR1 TRP TRS lab alignment process has completed in 3 out of the 8 volunteer labs. Earlier meeting start date and other possible logistical delays due to ongoing pandemic related issues pose a challenge to current lab alignment deadline of RAN4#103, which has to be accounted and planned for.  
Proposal 1: Propose to postpone lab alignment data submission deadline to post RAN4#103e meeting, establishing an updated lab alignment data submission deadline of (tentatively) end of May and to be fine-tuned as further test progress is known during meeting timeframe.
Proposal 2:  Propose an offline RAN4 conference call after deadline in Proposal 1 to review lab alignment data.
Proposal 3:  Utilize the offline RAN4 conference call in [end of May] to draft a proposal containing final list of labs that met/PASS the reference criteria for lab alignment (and which did not meet/FAIL), to be endorsed during RAN4 #104e
Observation 2: The MU value for the NR FR1 TRP/TRS test system provided by volunteer labs as part of the lab alignment data submission is a more reliable source of MU to use in the reference criteria computation
Proposal 4:  Establish a conditional reference criterion based on available lab alignment data and available test system MU data submitted by volunteer labs. Further refine the reference criteria as additional data or MU updates are available. 
Proposal 5:  In case logistics delays exceed the timelines allowed by the work item completion deadline, then all volunteer labs which are in the alignment pool are allowed to submit data to the performance phase of the work. Alignment can be confirmed between RAN4#103 and RAN4#104 (including both meetings)

	R4-2207655
	Huawei Tech.(UK) Co.. Ltd
	TRP TRS lab alignment measurement results from Huawei

	R4-2208280
	Huawei Tech.(UK) Co.. Ltd
	Proposal 1: either average TRS in decibels or take the mean of linear and inverse average values to avoid unintended bias
Proposal 2: measurement values can be considered as outliers and excluded from further data processing if the absolute differences relative to the mean are larger than 1.5 x MU
Proposal 3: a point at 5%-ile or less on TRP and TRS CDF curves should be considered when selecting TRP and TRS performance thresholds.

	R4-2208323
	CAICT
	TRP TRS lab alignment measurement results from CAICT

	R4-2208411
	CMCC
	TRP TRS lab alignment measurement results from CMCC

	R4-2208483
	Samsung
	Observation 1:	most commercial UEs for performance test campaign are already the ones passed OTA requirements of local standards and/or operators’.	
Observation 2:	there are not versatile form factors for nowadays mobile phones, and consequently the performance campaign data pool will lack of worse performance data contributed by various form factors.
Observation 3:	the confidence level of 95% corresponding to 3 standard deviation are usually adopted as a threshold to determine minimum requirements.	
Proposal 1:	The value at 95%-tile of the CDF curve from performance test campaign as the starting point for minimum requirement discussion.

	R4-2208627
	vivo
	Further updated Working procedure for TRP TRS requirement development
Proposal: Approve the further updated working procedure in Section 3 of this contribution.

	R4-2208628
	vivo
	TRP TRS lab alignment measurement results from vivo

	R4-2208633
	vivo
	Analysis of 3GPP TRP TRS lab alignment measurement results

	R4-2209382
	SRTC
	TRP TRS lab alignment measurement results from SRTC

	R4-2209431
	OPPO
	Proposal 1: It is recommended to specify one summation form to keep the process of TRP and TRS calculation consistent during the activity of lab alignment and performance requirement derivation.
Proposal 2: Select the value of 80% percentile of CDF curve for deriving the minimum requirement, and consider properly additional relaxation based on collected measurement data of commercial devices.

	[bookmark: _Hlk102062909]R4-2209432
	OPPO
	Proposal 1: It is proposed to identify the apparent outliers based on the below table.
Proposal 2: For TRP, the reference value of LAD is derived with averaging approach in dBm.
Proposal 3: For TRS, the reference value of LAD is derived with linear averaging approach in dBm.
Proposal 4: 1 MU is proposed as Pass/Fail limit for lab alignment.

	R4-2210145
	Element Materials Technology
	TRP TRS lab alignment measurement results from EMT

	R4-2208631
	vivo
	This spreadsheet presents a data template to be used during the upcoming FR1 TRP TRS Performance Test Campaign to collect measurement results from aligned test labs.



Open issues summary
Sub-topic 3-1 Lab alignment working procedure
Moderator: the proposal combines views from contribution R4-2207685, R4-2208280, R4-2208627 and R4-2209432, changes based on proposal in R4-2208627 are highlighted
Issue 3-1-1: Further updated working procedure
· Proposal
Updated Working procedure update for Lab Alignment Campaign 
7. Lab alignment criteria:
a. The pass/fail criteria are defined as the maximum deviation between the measurement result and the reference value
b. The reference value is derived based on the per-band per-PC averaging approach (linear average with dBm (vivo, OPPO, Huawei?), or mean of linear and inverse average (Huawei) ) of lab alignment data pool from ≥ 3 labs submitted before 25th April 2022. Latter submission of LAD results is also permitted, but the reference value 
1. should not be further impacted (vivo), 
2. Or can be further updated by additional measurement data or MU updates (Apple)
c. Apparent outliers will not be considered in averaging process. The following value should be identified as apparent outlier: 
1. deviates over 2*MU from all the other lab’s results (vivo), 
2. deviates over 2*[defined Pass/fail limit] from all the other lab’s results (Moderator),
3. Or absolute differences relative to the mean are larger than 1.5 x MU (Huawei).
4. Defined based on different cases, presented in table below (OPPO)
[image: ]
d. Pass/fail limit for lab alignment should be defined as ±1*MU (vivo, OPPO), or ±0.75*MU (Moderator, based on lab’s results), or ±0.5*MU. MU value will use RAN5 MU outcome of NR FR1 UE TRP/TRS system directly, i.e. 1.78dB for TRP and 2.20dB for TRS.
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 or Clenshaw-Curtis quadrature integral approximation. Suggest to select the traditional sin weights approach as the only one to reduce the unwanted deviation (Moderator).
f. How to treat late submission results and confirm the alignment: 
1. Set late submission deadline as end of May, with an offline RAN4 conference call after end of May to review lab alignment data. Tentatively confirm the pass or fail of list of labs after conference call, and final endorsed during RAN4 #104e. (Apple)
2. Pass/fail of late LAD results submission after RAN4#103-e meeting can be tentatively confirmed based on the agreed reference value and pass/fail criteria. With that, this will also allow those test labs (if aligned) to join TRP TRS Performance test campaign and submit UE results in RAN4#104-e meeting to define final requirements. (vivo)
· Recommended WF
· TBA

Issue 3-1-2: How to handle the situation if LAD measurements can not be finalized even before RAN4#-104-e meeting
· Proposal
· Proposal 1:  In case logistics delays exceed the timelines allowed by the work item completion deadline, then all volunteer labs which are in the alignment pool are allowed to submit data to the performance phase of the work. Alignment can be confirmed between RAN4#103 and RAN4#104 (including both meetings)
· Proposal 2: RAN4 can make decision on the TRP TPS requirements in RAN4#104-e meeting, even if not all the LAD measurements can be finalized before RAN#104-e meeting. (Moderator)
· Recommended WF
· TBA

Sub-topic 3-2 Lab alignment Outcome
Moderator: based on the LAD measurement results from labs in R4-2208323, R4-2208411, R4-2208628, R4-2209382, and R4-2210352, with additional assumption of linear average with dBm, the analysis summary is provided in rev of R4-2208633
· Proposals
· Proposal: 3GPP TRP TRS lab alignment (Phase 1) among the above 5 labs (CAICT, CMCC, vivo, SRTC, OPPO) for anechoic chamber method is confirmed, based on the following analysis.


[image: ]
Figure 3: NR FR1 TRP lab alignment analysis, deviation between test lab and reference value (reference not impacted by late submission)
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Figure 4: NR FR1 TRS lab alignment analysis, deviation between test lab and reference value (reference not impacted by late submission)
· To show the reference impact, Moderator also analyse the deviations when the reference is impacted by late submission results in figures below:

[image: ]
New Figure 3: NR FR1 TRP lab alignment analysis, deviation between test lab and reference value (reference impacted by late submission)

[image: ]
New Figure 4: NR FR1 TRS lab alignment analysis, deviation between test lab and reference value (reference impacted by late submission)

· Recommended WF
· TBA

Sub-topic 3-3 Performance requirement framework
Issue 3-3-1: Power class to define TRP TRS requirements
· Proposals
· RAN4 should confirm which power class is the 1st priority to collect more than 50 devices most efficiently, to define final requirements in RAN4#104-e.
· Option 1: PC3
· Option 2: PC2
· Recommended WF
· TBA

Issue 3-3-2: Percentile of the CDF curve for final requirement
· Proposals
· Proposal 1: a point at 5%-ile or less on TRP and TRS CDF curves should be considered when selecting TRP and TRS performance thresholds. (Huawei)
· Proposal 2: The value at 95%-tile of the CDF curve from performance test campaign as the starting point for minimum requirement discussion. (Samsung)
· Proposal 3: Select the value of 80% percentile of CDF curve for deriving the minimum requirement, and consider properly additional relaxation based on collected measurement data of commercial devices. (OPPO)
· Recommended WF
· TBA

Issue 3-3-3: Summation form for TRP TRS during Performance campaign test 
· Proposals
· Proposal 1: It is recommended to specify one summation form to keep the process of TRP and TRS calculation consistent during the activity of performance requirement derivation. 
· Recommended WF
· Companies share views whether the flexibility of TRP TRS calculation should be kept, during Performance campaign test.

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 Lab alignment working procedure
	Company
	Comments

	XXX
	Issue 3-1-1: Further updated working procedure
Issue 3-1-2: How to handle the situation if LAD measurements can not be finalized even before RAN4#-104-e meeting


	Huawei, HiSilicon
	Issue 3-1-1: Further updated working procedure
(b) averaging approach should either be linear average in dBm or the mean of linear and inverse average. 
(d) The lab alignment criterion should be 1*MU.
(f) support option 1 with an extended deadline to end of June or July because there is no sign for the lockdown to be lifted in Shanghai.
Issue 3-1-2: How to handle the situation if LAD measurements can not be finalized even before RAN4#-104-e meeting
We support proposal 1, but also fine with proposal 2 because all labs should be able to submit results before RAN4-104-e.

	Apple
	Issue 3-1-1: Further updated working procedure
For 7b – we support option 2 as the proponent. To make progress in establishing the reference criteria, a “conditional” reference value and pass/fail limit can be established based on submitted lab alignment data at RAN4#103e. This criteria and pass/fail limit should be open to further refinement as additional lab alignment/MU data (which is part of lab alignment data sheets) is made available from the remaining labs.
For 7d- we are ok with the moderator’s suggestion to use +/- 0.75 MU. However, we would like to remind the group that RAN5 MU assessment inputs to TR 38.334 are only placeholder or examples which will be further fine-tuned by RAN5. Since waiting for final RAN5 MU value is not an option, at least the test system expanded MU (which is requested in the lab alignment data submission sheet) should be used as this is obtained from actual test systems. Which is why  
For 7e – We would like to refer to the LS that CTIA sent to 3GPP (R4-2210349)  stating the adoption of Clenshaw-Curtis as one of the updates to test plan CTIA test plan V4.0. The CTIA approach refers to TRP TRS quantities determination based on Clenshaw-Curtis quadrature as opposed to traditional sin(theta) weighting. We would therefore recommend obtaining results using both approaches for reference and comparison.

For 7f – We support Option 1 as the proponent and suggest moving the late submission deadline to [mid-June 2022] as per some other feedback received here. We believe the the moderator’s (option2) is also very similar. Our proposal only adds a more formal deadline and follow-up to ensure Lab alignment data from remaining labs can be appropriately included for a complete evaluation instead of a piecemeal approach. The option in 7b will ensure progress during RAN4#103e and this proposal provides a good way to wrap up the lab alignment data review/finalization post RAN4#103e

Issue 3-1-2: How to handle the situation if LAD measurements can not be finalized even before RAN4#-104-e meeting
We support Proposal 1 as the proponent. Considering the unfortunate logistical delays in the lab alignment process so far, we believe this is the best option to help the remaining volunteer labs plan the performance phase (as it is possible some might meet lab alignment criteria) while wrapping up lab alignment when they receive the LADs. Proposal 2 covers the part about wrapping up requirements work by RAN4#104e. Our proposal 1 achieves the same purpose but also adds more detail to ensure completeness of lab alignment while allowing potentially aligned labs to submit performance phase data.

	OPPO
	Issue 3-1-1: Further updated working procedure
b) The reference value is derived based on the per-band per-PC averaging approach (linear average with dBm) of lab alignment data pool from ≥ 3 labs submitted before 16th May 2022. Latter submission of LAD results is also permitted, but the reference value should not be further impacted.
c) All the options are OK for us, because the same conclusion is derived from any of the options, i.e. there is no apparent outliers.
d) Pass/fail limit for lab alignment should be defined as ±1*MU
e) Support the summation form requirement.
f) Pass/fail of late LAD results submission after RAN4#103-e meeting can be tentatively confirmed based on the agreed reference value and pass/fail criteria. With that, this will also allow those test labs (if aligned) to join TRP TRS Performance test campaign and submit UE results in RAN4#104-e meeting to define final requirements.
Issue 3-1-2: How to handle the situation if LAD measurements can not be finalized even before RAN4#-104-e meeting
Both Proposal 1 and Proposal 2 are OK for us. 

	Sporton
	Issue 3-1-1: Further updated working procedure
Ask for clarification regarding suggested MU values: 1.78dB for TRP and 2.20dB for TRS.
Is it covering  below 3GHz and 3-6GHz, and for hand only? 
Those suggested values might need fine-tuning for 3-6GHz  i.e. n78 hand only

CTIA max allowed MU budget for hand only (Based on CTIA V3.9.x MU criteria)
2.2 dB Hand only TRP(below 3GHz)
2.5 dB Hand only TRP(3-6GHz)
2.4 dB Hand only TRS(below 3GHz)
2.7 dB Hand only TRS(3-6GHz)

Issue 3-1-2: How to handle the situation if LAD measurements can not be finalized even before RAN4#-104-e meeting
We support Proposal 1

	Samsung
	Issue 3-1-1: Further updated working procedure
For 7b, we support the approach of linear average in dBm. 
For 7d, we are fine with moderator proposal based on labs’ results, i.e. +/-0.75MU
For 7e, it is reasonable to keep consistent among labs during the alignment campaign, if the ongoing alignment test is already adopting traditional sin(theta) weighting approach, maybe it is better to stick to it to save time. If time allows, apple proposal also benefits.


	vivo
	Issue 3-1-1: Further updated working procedure
Aligned with MIMO OTA WI discussion, we support the following: 
· linear average with dBm; 
· latter submission after the agree deadline (in the WF R4-2207326, before 16th May 2022) should not impact the reference value; 
· apparent outlier should be identified by 2*agreed-limits; 
· pass/fail limit as ±0.75*MU, i.e. TRP (dB) 1.3, TRS (dB) 1.7 is acceptable for us. But, we encourage group further discuss a more reasonable limit to provide a good guidance/example for OTA industry, e.g. 1.3dB for both TRP and TRS.
· For late submissions after RAN4#103-e meeting, we propose the deadline as the Tdoc submission deadline of RAN4#104-e meeting, to give more time for test labs under the global COVID condition.
Issue 3-1-2: How to handle the situation if LAD measurements can not be finalized even before RAN4#-104-e meeting
We support proposal 2, to ensure the TRP TRS activity is manageable, which is also aligned with MIMO OTA WI framework.  


	CAICT
	Issue 3-1-1: Further updated working procedure
b) Support linear average in dBm
Support Option1, and [] can be added in case necessary update is needed in the future. 
c) prefer Option 2.
d) ±1*MU as starting point, further check if the pass/fail limits can be tightened when data from more labs is available. 
f) prefer Option 2. 
Issue 3-1-2: How to handle the situation if LAD measurements can not be finalized even before RAN4#-104-e meeting
Both proposals are OK. Only measurement data from aligned labs can be considered when defining TRP TPS requirements. Unfinished lab alignment activity should not impact the completion of the WI. 

	Xiaomi
	Issue 3-1-1: Further updated working procedure
b) Support linear average in dBm
d) ±0.75*MU is used in MIMO OTA, as the SISO OTA system is more stable, we think 1*MU can be reduced. 

	R&S
	Issue 3-1-1: Further updated working procedure
We agree with Apple’s comment on 7.d regarding the interpretation of preliminary MU in Annex B provided by RAN5. It should be taken carefully since they are example values, and the evaluation based on actual lab MU is highly recommended. 
In response to Sporton, the example MU in Annex B was done for hand only testing and covering the full frequency range. That being said, the example values listed in Annex B took those in TS 37.544 as baseline and, as it can be seen from the MU contributor descriptions in clause B.2, some MU values could profit for an update (e.g. DUT power drift, random uncertainty…) 


 
Sub topic 3-2 Lab alignment Outcome
	Company
	Comments

	XXX
	Sub topic 3-2 Lab alignment Outcome


	Huawei, HiSilicon
	We prefer decisions are made in RAN4-104-e when more lab results should be available.

	Apple
	We believe the the data indicating reference impacted by late submission only proves that it is prudent to wait for lab alignment data from all labs with a delayed deadline. In this case, it seems the TRP data from the “late” submission lab 5 was significantly different (higher) than labs 1, 2 and even 3 causing reference value and deviation to shift. It is possible that the data from remaining lab(s) is more closely aligned with a subset of the lab from which data has been collected so far. This might mean hypothetically that some lab(s) from where data is collected already might actually be outliers. Hence complete picture of lab alignment data from all labs is critical.

	OPPO
	Refer to the WF of last RAN4 meeting that the reference value is derived based on the data pool submitted before 16th May 2022, it is recommended to derive the reference value with OPPO’s measurement results. In this case, the “New Figure 3” & “New Figure 4” should be used for the analysis.

	vivo
	Based on the agreements in WF R4-2207326, we prefer to adopt the analysis in new figure 3 and new figure 4, i.e., the maximum deviation of TRP is 0.81dB, TRS is 1.03dB.  therefore, we support the proposal and confirm the TRP TRS lab alignment among the 5 labs.

	CAICT
	Thank vivo for the good summary and clear illustrations. The 5 labs achieved good alignment. We prefer to tentatively confirm the alignment among the 5 labs at this meeting to avoid unpredictable impact of the logistics delay on the progress of the WI.  The lab alignment results can be revisited when the data from all the 8 labs are available. 
Support to include OPPO’s data when deriving the reference values considering it is already available. 


 
Sub topic 3-3 Performance requirement framework
	Company
	Comments

	XXX
	Issue 3-3-1: Power class to define TRP TRS requirements
Issue 3-3-2: Percentile of the CDF curve for final requirement
Issue 3-3-3: Summation form for TRP TRS during Performance campaign test 


	Huawei, HiSilicon
	Issue 3-3-2: Percentile of the CDF curve for final requirement
We do not support proposal 3 because 80%-ile implies a 20% failure rate, which is too high for market access reasons. Proposal 1 and 2 are the same because the 5%-ile in proposal 1 is the failure rate while 95%-ile in proposal 2 is passing rate.
Issue 3-3-3: Summation form for TRP TRS during Performance campaign test 
We support proposal 1. It would be good to see the difference between the summation forms given in R4-2209431. 

	SoftBank
	Issue 3-3-2: Percentile of the CDF curve for final requirement
Although it may be just a matter of wording, “starting point” in Proposal-2 implies some kind of adjustments in the later stage and Proposal-3 explicitly requests adjustments with 80% P/F rate. I am not sure if Proposal-1 considers no adjustment needed under 95% P/F, but it sounds too early to discuss, before a complied data comes up: it would be up to adjustments regardless of P/F rate.
Some meetings ago, I recall that there was a comment that a regulatory body (or similar) seems to set/assume 80% P/F rate. Should we consider such a demand if any? (We do not have a relevant regulatory requirement so I am not sure.)

	Qualcomm
	Issue 3-3-1:
50 devices would be a difficult number even for PC3? Encourage UE vendors to provide more information.
Issue 3-3-2:
We support proposal 2.

	Apple
	Issue 3-3-1: Power class to define TRP TRS requirements
We suggest that in the performance phase of the work item RAN4 should focus on defining TRP/TRS pass/fail values for PC2 (which implies that the measurement campaign is also focused on collecting PC2 results).  Once the PC2 value is agreed, we also suggest to define the PC3 value based on a fixed offset from the PC2 value, so that the specification contains requirements for both power classes.
Issue 3-3-2: Percentile of the CDF curve for final requirement
We support Proposal 2 (we assume that the 95%-tile means we are looking for a passing rate of 95%)
Issue 3-3-3: Summation form for TRP TRS during Performance campaign test 
We would like to refer to the  LS that CTIA sent to 3GPP (R4-2210349)  stating the adoption of Clenshaw-Curtis as one of the updates to test plan CTIA test plan V4.0. The CTIA approach refers to TRP TRS quantities determination based on Clenshaw-Curtis quadrature as opposed to traditional sin(theta) weighting. We would therefore recommend obtaining results using both approaches for reference and comparison.

	OPPO
	Issue 3-3-1: Power class to define TRP TRS requirements
Both PC2 and PC3 can be considered. From efficiency perspective, PC2 is preferred because very few UEs only support PC3.
Issue 3-3-2: Percentile of the CDF curve for final requirement
We support Proposal 3 as the proponent. 80%-ile is used in CCSA, together with a long enough transition period of applying the requirement.
Issue 3-3-3: Summation form for TRP TRS during Performance campaign test
Support the proposal as the proponent.

	Samsung
	Issue 3-3-1: Power class to define TRP TRS requirements
As commented in last meeting, only PC2 should be prioritized. And PC2 is also the power class which is more efficiently to collect more than 50. As of now, the lab alignment is ongoing with PC2 testing, it is better to concentrate on PC2 in performance campaign.
Issue 3-3-2: Percentile of the CDF curve for final requirement
We can assume proposal 1 and 2 are the same. we support to adopt 95% pass rate.
Issue 3-3-3: Summation form for TRP TRS during Performance campaign test 
The best way is to test both in lab alignment stage to check the delta between the two algorithms. If time is not allowed, labs could check the delta with own-selected UE rather than LAD. If the delta of two approaches are tiny, it is better not to fix only one algorithm in performance campaign. After all, after 3GPP defines TRP TRS spec limit value, during practical conformance test, it is not the case that labs will use only one algorithm.

	vivo
	Issue 3-3-1: Power class to define TRP TRS requirements
Support to consider both PC2 and PC3 currently. For the number of available devices for PC2 or PC3, we are checking internally, will provide feedback next week. 
Issue 3-3-2: Percentile of the CDF curve for final requirement
Issue 3-3-3: Summation form for TRP TRS during Performance campaign test 
We are supportive to restrict the summation form as single one for lab alignment activity, to align the Lab’s performance and reduce unnecessary uncertainties. However, for measurement results submission to define UE requirement, we prefer not to limit the summation form given both two approaches are allowed in 3GPP, we should keep this flexibility.

	CAICT
	Issue 3-3-2: Percentile of the CDF curve for final requirement
We prefer Proposal 3. Besides, requirements from operators should be considered. 

	Xiaomi
	Issue 3-3-1: Power class to define TRP TRS requirements
Based on the discussion of issue 2-2-2 we think both PC2 and PC3 needs to be considered. Through a fixed offset between PC2 and PC3 doesn’t make sense. Since if the UE only support PC3, then the design will be large different to PC2 design of RFFE and antenna.
Issue 3-3-2: Percentile of the CDF curve for final requirement
We support proposal 3.


 

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

	R4-2208631
TRP TRS Performance Test Campaign template 
	Apple: We suggest the below updates to the template
· Based on the input to Issue 3-3-3, we recommend adding an additional column for TRP/TRS using both sin(theta) weighting and Clenshaw-Curtis quadrature.
· Based on input to Issue 3-3-1, we recommend that the PC3 tab shall not be needed
· A field should be added for primary mechanical mode declaration for each DUT.


	
	Samsung: thanks apple for the proposals in the comments. We are okay with the 1st and 2nd bullets. but for the 3rd one, we don’t think it necessary to write down the exact mechanical mode status for each DUT in the measurement results table. Just like the handling of TAS off, OEM could help to make sure the test is performed with primary mechanical mode, but it is not necessary to recorded it.

	
	Vivo: one more aspect may need discussion is whether the number of low/mid/high end devices should be optionally provided in the template.

	
	

	
	

	
	



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 3-1 Lab alignment working procedure
	Issue 3-1-1: Further updated working procedure
Issue 3-1-2: How to handle the situation if LAD measurements can not be finalized even before RAN4#-104-e meeting
Moderator: given Issue 3-1-2 is a bit overlap with 7.f in Issue 3-1-1, the summary is combined. Companies share views on the working procedure, summarized as following:
· Linear average with dBm: all companies support
· The reference value deadline: stick to previous agreements, i.e., 16th May 2022 (2), end of May or June (2)
· Latter submission after deadline should not further impact reference: support (4), not support (1)
· Apparent outliers: 2*[defined Pass/fail limit] (3)
· Pass/fail limit: 1*MU (3), 0.75*MU (3), 1.3dB (1)  
· The summation form: traditional sin weights approach (3) , both (1)
· How to confirm the alignment for late submissions after RAN4#103-e: Option1 (5), Option 2(3)
Based on the comments, moderator provide updated framework as tentative agreements: 
Updated Working procedure update for Lab Alignment Campaign 
7. Lab alignment criteria:
a. The pass/fail criteria are defined as the maximum deviation between the measurement result and the reference value
b. The reference value is derived based on the per-band per-PC averaging approach (linear average with dBm) of lab alignment data pool from ≥ 3 labs submitted before 16th May 2022. Latter submission of LAD results is also permitted, but the reference value should not be further impacted. 
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 ±0.75*MU. MU value is the expanded MU in TR38.834, i.e. 1.78dB for TRP and 2.20dB for TRS.
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 or Clenshaw-Curtis quadrature integral approximation. Only traditional approach to reduce uncertainty or Both approaches are allowed.
f. How to treat late submission results and confirm the alignment: 
1. The reference value and pass/fail limit should be defined in RAN4#103-e meeting. The late submission deadline is: 30th June, or Tdoc submission deadline of RAN4#104-e meeting. 
2. An offline RAN4 conference call may be needed to review lab alignment data to tentatively confirm the pass or fail of late-submitted labs. Final endorsement will happen during RAN4#104e. 
3. Only measurement results from aligned labs in RAN4#104-e meeting are considered as TRP TRS Performance data pool to define final requirements. 

Recommendations for 2nd round:
· Discuss whether the updated framework is agreeable




	
	Status summary 

	Sub-topic 3-2 Lab alignment Outcome
	Moderator: 3 companies support to adopt the analysis results in new figure 3 and new figure 4, and confirm the successful alignment of those 5 labs. 2 companies suggest to wait for the late submission results to confirm all the alignment.  
Understand the situation that due to some issues, not all the labs have finalized LAD measurement. However, based on previous agreement of framework, the lab alignment of these labs should be confirmed. Similar approach is also adopted for FR1 MIMO OTA lab alignment. So the tentative agreements is proposed:
Tentative agreement:
3GPP TRP TRS lab alignment (Phase 1) among the above 5 labs (CAICT, CMCC, vivo, SRTC, OPPO) for anechoic chamber method is confirmed. Further alignment of other volunteered labs (Phase 2) will be concluded in RAN4#104-e meeting.
Recommendations for 2nd round:
· 2nd round confirm the lab alignment outcome of RAN4#103-e meeting 




	
	Status summary 

	Sub-topic 3-3 Performance requirement framework
	Issue 3-3-1: Power class to define TRP TRS requirements
Moderator: 5 companies suggest to consider both PC2 and PC3. 3 companies prefer focus PC2 as first stage. 
Tentative agreement:
Stick to previous agreement, focus on PC2 as 1st priority, PC3 is also considered.
Recommendations for 2nd round:
· Further discuss and make decision in 2nd round   
Issue 3-3-2: Percentile of the CDF curve for final requirement
Moderator: views from companies are diverged. 
 Recommendations for 2nd round:
· Further discuss   
Issue 3-3-3: Summation form for TRP TRS during Performance campaign test 
Moderator: 2 companies support to select single summation form; 3 companies think both agreed summation form should be permitted.   
Recommendations for 2nd round:
· Further discuss and make decision in 2nd round. 




Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

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

	
	WF on FR1 TRP TRS
	vivo
	General WF for TRP TRS WI

	
	Sporton FR1 TRP/TRS lab alignment measurement results
	Sporton
	New Tdoc to provide LAD measurement results from Sporton

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	R4-2207655
	
	TRP TRS lab alignment measurement from Huawei
	Huawei Tech.(UK) Co.. Ltd
	Noted
	

	R4-2207682
	
	Remaining issues with EN-DC configuration for TRP-TRS
	Apple
	Noted
	

	R4-2207683
	
	TP to 38.161 on EN-DC and PC2 test case applicability rules
	Apple
	Revised
	

	R4-2207684
	
	TP to 38.161 on TRP aspects
	Apple
	Revised
	

	R4-2207685
	
	TRP-TRS work plan update due to lab alignment delays
	Apple
	Noted
	

	R4-2207688
	
	Discussion on Working scope for Alternative test method
	Apple
	Noted
	

	R4-2208280
	
	on data processing for FR1 TRP and TRS OTA measurement
	Huawei Tech.(UK) Co.. Ltd
	Noted
	

	R4-2208283
	
	on FR1 TRP and TRS OTA requirement for ENDC
	Huawei Tech.(UK) Co.. Ltd
	Noted
	

	R4-2208323
	
	CAICT FR1 TRP/TRS lab alignment measurement results
	CAICT
	Noted
	

	R4-2208411
	
	LADs testing results of CMCC lab
	CMCC
	Noted
	

	R4-2208481
	
	TP to TS 38.161 on primary mechanical mode
	Samsung, vivo
	Agreeable
	

	R4-2208482
	
	Draft CR to TR 38.834 on UE mechanical mode and ENDC example band
	Samsung, OPPO
	Merged 
	Merged into formal CR rev of R4-2208638

	R4-2208483
	
	On percentile value of FR1 TRP TRS performance campaign
	Samsung
	Noted
	

	R4-2208626
	
	3GPP TS 38.161 v0.3.0
	vivo
	For email approval
	

	R4-2208627
	
	Further updated Working procedure for TRP TRS requirement development
	vivo
	Revised
	

	R4-2208628
	
	Measurement results for TRP TRS lab alignment activity
	vivo
	Noted
	

	R4-2208630
	
	TP to TS 38.161 on test method
	vivo
	Revised
	

	R4-2208631
	
	3GPP TRP/TRS Performance Test Campaign Template
	vivo
	Revised
	

	R4-2208632
	
	TP to TS 38.161 on Phantoms
	vivo
	Revised
	

	R4-2208633
	
	Analysis of 3GPP TRP TRS lab alignment measurement results
	vivo
	Revised
	

	R4-2208638
	
	CR to TR38.834 on TAS OFF verification procedure
	vivo
	Revised
	

	R4-2208639
	
	Discussion on OTA Testing for devices with a Time-Averaging Algorithm
	vivo
	Noted
	

	R4-2208659
	
	Discussion on the addition of RC in test methodology
	SRTC, Bluetest
	Noted
	

	R4-2208661
	
	TP to TR 38.834: addition of RC in test methodology
	SRTC, Bluetest
	Return to
	

	R4-2209382
	
	3GPP FR1 TRP/TRS Lab Alignment Measurement Results From SRTC
	SRTC
	Noted
	

	R4-2209431
	
	Discussion on deriving performance requirement
	OPPO
	Noted
	

	R4-2209432
	
	Lab alignment criteria for FR1 TRP TRS campaign
	OPPO
	Noted
	

	R4-2210145
	
	Element FR1 TRP/TRS Lab Alignment Campaign Measurement Results
	Element Materials Technology
	Noted
	

	R4-2210230
	
	NR FR1 TRP TRS updates to test procedure for performance test activity
	Sporton International Inc
	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
Annex 
Contact information
	Company
	Name
	Email address

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

	OPPO
	Qifei Liu
	liuqifei@oppo.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)
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