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Introduction
Contributions submitted to AI 8.2.4 UE with multiple antennas test methodology and AI 8.2.5 Others of FR1 TRP TRS WI are captured in this email discussion. Test strategy and methodology on multiple antennas and test time reduction will be discussed.
Topic #1: Test methodology for UE with multi-antenna
  The following multi-antenna technics will be discussed in this section.
· UL Transmit Diversity: This task will start when RAN4 concludes on UL Transmit Diversity of SA
· Transmit Antenna Switch
· Multi Antenna Receivers
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117183
	CMCC
	Proposal: The test methodology in contribution [1] that a dual-polarized horn antenna is used as both link antenna and measurement antenna can stably trigger the Tx antenna switching when the RSRP changed. Therefore, this test methodology satisfies the requirements from CMCC for TAS function test. We proposal that this methodology can be treated as a test method to measure TRP with UE Tx antenna switching on.

	R4-2117974
	Apple
	Proposal: RAN4 should deprioritize the TAS ON methodology study.  Given the large volume of work related to OTA in RAN4, RAN4 should return to discussing the TAS ON methodology only after the initial set of TRP/TRS requirements are defined according to existing agreements.

	R4-2118308
	vivo
	Proposal 1: Before going into the detailed test methods discussion, RAN4 should have clear understanding on the antenna switching mechanisms of 5G smartphone.
Proposal 2: RAN4 may need to study specific test solution for different antenna switching mechanisms.
Proposal 3: RAN4 do not need to define specific antenna settings for TRS test.

	R4-2118900
	OPPO
	Proposal 1: an effective test method should be capable of triggering valid Transmit Antenna Switch based on downlink power detection.
Proposal 2: It is recommended to carry out further tests to verify whether the free space support structure will cause mis-judgment of the terminal distance sensor.
Proposal 3: It is necessary to consider the impact of USIM card in the research stage of test method, and take effective measures to avoid the special locking of transmitting antenna.
Proposal 4: It is recommended that chipset manufacturers and terminal manufacturers submit contributions to introduce the relevant situation.

	R4-2119543
	Huawei, HiSilicon
	Proposal 1: the TAS ON test methodology of FR1 TRP-TRS should be able to accommodate different UE implementations, i.e. unified and reasonable test output without details of UE implementations (black box).
Proposal 2: the TAS ON test methodology of FR1 TRP-TRS should be applicable to both Single-antenna and multiple-antennas anechoic chambers.



Open issues summary
Sub-topic 1-1: TAS ON test methodology consideration
Issue 1-1-1: Should TAS ON test methodology be a UE black-box solution or switching mechanism dependent sulotion?
· Proposal 1: the TAS ON test methodology of FR1 TRP-TRS should be able to accommodate different UE implementations, i.e. unified and reasonable test output without details of UE implementations (black box).(R4-2119543)
· Proposal 2: RAN4 may need to study specific test solution for different antenna switching mechanisms.(R4-2118308)
· Recommended WF
· TBA
Issue 1-1-2: Should RAN4 deprioritize the TAS ON methodology study? 
· Option 1: Yes. RAN4 should return to discussing the TAS ON methodology only after the initial set of TRP/TRS requirements are defined. (R4-2117974)
· Option 2: No. RAN4 may carry on the study of TAS ON methodology in parallel with the initial set of TRP/TRS. (from moderator)
· Option 3: others
· Recommended WF
· TBA
Issue 1-1-3: Should TAS ON methodology be applicable to all possible SISO OTA chamber types?
· Option 1: Yes. (R4-2117974, R4-2119543)
· Option 2: No.
· Option 3: others
· Recommended WF
· TBA

Sub-topic 1-2: Factors those influence the Tx antenna switch mechanism
As it is proposed that RAN4 should have clear understanding on the antenna switching mechanisms of 5G smartphone (R4-2118308), moderator summarized the influence factors based on the relevant contributions of the RAN4 #101-e meeting.
Issue 1-2-1: The factors those influence the Tx antenna switch mechanism are listed as below table. The table will be maintained continuously in the following several meetings.
	Factor ID
	Influence factors

	Factor 1
	Downlink Rx signal

	Factor 2
	Near-body/object sensor

	Factor 3
	USIM card setting

	Factor 4
	Base station signalling

	Factor 5
	Particular optimization algorithms

	Factor 6
	…


Comments are welcome on adding/deleting influence factors.

Issue 1-2-2: Consideration on Factor 1: Downlink Rx signal
· Proposal 1: Tx antenna switching can be stably triggered when the RSRP changed. (R4-2117183)
· Proposal 2: This kind of switching may not be repeatable in different test system or even test in the same system.(R4-2118308)
· Proposal 3: Rx signal power level of collocated Rx antenna, detailed factors may include absolute value against certain threshold, relative value among different Rx antennas, or both. (R4-2119543)
· Proposal 4: An effective test method should be capable of triggering valid Transmit Antenna Switch based on downlink power detection. (R4-2118900)
· Recommended WF
· TBA

Issue 1-2-3: consideration on Factor 2: Near-body/object sensor
· Proposal 1: This kind of switching may be repeatable. (R4-2118308)
· Proposal 2: It is recommended to carry out further tests to verify whether the free space support structure will cause mis-judgment of the terminal distance sensor. (R4-2118900)
· Recommended WF
· TBA

Issue 1-2-4: consideration on Factor 3: USIM card setting
· Proposal 1: Consider the impact of USIM card in the study stage of test method, and take effective measures to avoid the special locking of transmitting antenna. (R4-2118900)
· Recommended WF
· TBA

Issue 1-2-5: consideration on Factor 4: Base station signalling
· Proposal 1: detailed factors may include uplink power control or performance of PUSCH/PUCCH which reflect the degradation of uplink received power, uplink SRS from different Tx antennas, or their combinations. (R4-2119543)
· Recommended WF
· TBA


Sub-topic 1-3: Test Methodology for multi antenna receivers
Issue 1-3-1: RAN4 do not need to define specific antenna settings for TRS test. (R4-2118308)
· Option 1: Yes, RAN4 need to do.
· Option 2: No, RAN4 does not need to do.
· Option 3: FFS is needed 
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1: TAS ON test methodology consideration
	Company
	Comments

	Huawei, Hisilicon
	Issue 1-1-1: Should TAS ON test methodology be a UE black-box solution or switching mechanism dependent solution?
The reason we suggest proposal 1 is according to the principle “test method should not impose unnecessary restriction to UE implementation”. For TAS ON, UE venders adopt different implementation which they belief performs best in real field scenario. Accordingly, in order to make a fair test, it should be an unified test method which simulates the real field scenario.
Issue 1-1-3: Should TAS ON methodology be applicable to all possible SISO OTA chamber types?
We prefer option 1. Besides single-probe, multi-probe-anechoic-chamber has been widely used for TRP/TRS test

	CMCC
	Issue 1-1-1: Should TAS ON test methodology be a UE black-box solution or switching mechanism dependent sulotion?
We prefer proposal 1. For operator, we need one reasonable methodology to test TRP with different switching mechanism. 
Issue 1-1-2: Should RAN4 deprioritize the TAS ON methodology study?
Support Option2.
Issue 1-1-3: Should TAS ON methodology be applicable to all possible SISO OTA chamber types?
Support Option2. First stage, RAN4 should study a reasonable methodology. In second stage, application of different chamber based on the methodology should be studied if it’s necessary.

	OPPOXXX
	Issue 1-1-1: Should TAS ON test methodology be a UE black-box solution or switching mechanism dependent sulotion?
UE black-box solution is the most preferred. However, as some contributions present, the switching mechanisms of UE is based on many influence factors and complex implementation. Thus, we can also accept solutions refer to some of key switching mechnisms.
Issue 1-1-2: Should RAN4 deprioritize the TAS ON methodology study?
Support Option 2.
Issue 1-1-3: Should TAS ON methodology be applicable to all possible SISO OTA chamber types?
Support Option 2, TAS ON methodology is not necessary to be applicable to all possible SISO OTA chamber types. Reusing the existing chambers is preferable to be considered properly during TAS ON test method development, but “applicable to all chamber types” should not be a mandatory criteria.

	Qualcomm
	Issue 1-1-1: Should TAS ON test methodology be a UE black-box solution or switching mechanism dependent sulotion?
A unified test method is preferred. There are too many factors having the potential impact on the TRP results with TAS ON. Some critical factors should be identified first, then the group can investigate the proper test method for all the possible switching mechanism.
Issue 1-1-3: Should TAS ON methodology be applicable to all possible SISO OTA chamber types?
Support Option 3. It is too early to decide chamber types at this stage. RAN4 shall investigate the test methodology for TAS ON .

	R&S
	Issue 1-1-1: Should TAS ON test methodology be a UE black-box solution or switching mechanism dependent solution?
Proposal 1 is ideally the best solution. Otherwise there is a dependence on dedicated test solution or manufacturer inputs. For instance, the latter is already the case for TAS OFF testing which requires the support of the UE/chipset manufacturer.
Issue 1-1-2: Should RAN4 deprioritize the TAS ON methodology study? 
We think Option 2 is feasible and does not affect the requirement definition. As shown in CMCC’s contribution R4-2117183, TRP test results with TAS ON will always provide a better radiated performance.
Issue 1-1-3: Should TAS ON methodology be applicable to all possible SISO OTA chamber types?
Current baseline for the TAS ON methodology as presented last meeting (R4-2113986) assumes an anechoic chamber where the DL signal is provided from the same direction where the UL is measured. This can be achieved with all possible anechoic chambers no matter the implementation (e.g. combined axis positioner, distributed axis with single probe, distributed axis with multiple probes electrically switched, etc.).

	MediaTek
	Issue 1-1-1: Should TAS ON test methodology be a UE black-box solution or switching mechanism dependent sulotion?
We prefer proposal 1. 
Issue 1-1-2: Should RAN4 deprioritize the TAS ON methodology study?
Option2. No need to stop the study.
Issue 1-1-3: Should TAS ON methodology be applicable to all possible SISO OTA chamber types?
Option3. We don’t have solid answer before deep study, test antenna location could be one of the issues.

	vivo
	Issue 1-1-1: Should TAS ON test methodology be a UE black-box solution or switching mechanism dependent solution?
We share similar view as Huawei, proposal 1 is preferred. We also agree with QC, factors for switching mechanism should be identified first.
Issue 1-1-2: Should RAN4 deprioritize the TAS ON methodology study? 
We think RAN4 already make the deprioritized decision, based on the agreed WF R4-2115824, all the work other than TAS-OFF-related are all deprioritized. 
In addition, before making decision on the detailed test methodology, the group should reach consensus on the open issue “FFS on the necessity of “TAS ON” test” first.
Issue 1-1-3: Should TAS ON methodology be applicable to all possible SISO OTA chamber types?
Share similar view with other companies, at this stage, can not make decision on this aspect.

	Samsung
	Issue 1-1-1: Should TAS ON test methodology be a UE black-box solution or switching mechanism dependent sulotion?
Proposal 1 is preferred. It is expected to disclose as few implementation-specific information as possible.
Issue 1-1-3: Should TAS ON methodology be applicable to all possible SISO OTA chamber types?
It is better to apply the new TAS on method to as much chamber as possible to save cost. It may be helpful to discuss detailed chamber type as R&S listed (e.g. combined axis positioner, distributed axis with single probe, distributed axis with multiple probes electrically switched, etc.) Among those, link antenna placement is one of the most important aspect to consider.

	Xiaomi
	Issue 1-1-1:
Support Option 1. 
Issue 1-1-3:
Although we cannot agree with Option 1 at this stage, however, to fully re-use current SISO OTA chambers can be kept in mind so that the test system will not be impacted a lot.

	CAICT
	Issue 1-1-1: Should TAS ON test methodology be a UE black-box solution or switching mechanism dependent sulotion?
We support Proposal 1. A unified test method is preferred.  
Issue 1-1-2: Should RAN4 deprioritize the TAS ON methodology study?
Option 2. The study of TAS ON methodology does not affect the requirements development.  There’s no need to stop this study.
Issue 1-1-3: Should TAS ON methodology be applicable to all possible SISO OTA chamber types?
Option 3, FFS. More investigations into TAS ON methodology are needed. However, it would be helpful if all existing SISO OTA chamber could be reused.


	Apple
	Issue 1-1-2: Should RAN4 deprioritize the TAS ON methodology study?
Last meeting it was agreed that the necessity of TAS ON method is FFS and that TAS OFF is prioritized. We believe that this meeting RAN4 should make a decision whether TAS ON method is necessary or not. If found necessary, then further discusions about the methodology aspects can continue. If not found necessary, then we recommend removing this objective from the work plan.
We are concerned that if we don't reach a decision on the necessity aspect, then every meeting the discussion on TAS ON methodology aspects would repeat without conclusion.

	OPPO
	Issue 1-1-2: Should RAN4 deprioritize the TAS ON methodology study?
As moderator, I would like to propose a new issue for discussing and concluding on the necessity of TAS ON method in 2nd round email discussion.


 
Sub-topic 1-2: Factors those influence the Tx antenna switch mechanism
	Company
	Comments

	XXX
	Issue 1-2-1: The factors those influence the Tx antenna switch mechanism are listed

Issue 1-2-2: Consideration on Factor 1: Downlink Rx signal 

Issue 1-2-3: consideration on Factor 2: Near-body/object sensor

Issue 1-2-4: consideration on Factor 3: USIM card setting

Issue 1-2-5: consideration on Factor 4: Base station signalling


	CMCC
	Issue 1-2-2: Consideration on Factor 1: Downlink Rx signal 
The methodology in R4-2117183 has been proved to trigger this factor reasonably and stably.
Issue 1-2-5: consideration on Factor 4: Base station signalling
This factor needs to be further clarified.

	OPPO
	Issue 1-2-1: The factors those influence the Tx antenna switch mechanism are listed
Agree with the current list, and update the list probably needed in the future meetings.
Issue 1-2-2: Consideration on Factor 1: Downlink Rx signal 
Support Proposal 1 and proposal 4. It is believable that Tx antenna switching behaviour can be stably triggered under a dedicated test system. It is also suggested to verify the results in different test systems and/or chamber implementations.
For Proposal 3, we agree that both absolute value and relative value are detailed factors when considering downlink Rx signal to trigger TAS.
Issue 1-2-3: consideration on Factor 2: Near-body/object sensor
Support Proposal 1 and Proposal 2.
Issue 1-2-4: consideration on Factor 3: USIM card setting
Support Proposal 1 that impact of USIM card should be carefully considered.
Issue 1-2-5: consideration on Factor 4: Base station signalling
It is not very clear that how the base stations impact/control Tx antenna switching by signalling. More descriptions needed.

	Qualcomm
	Issue 1-2-1: The factors those influence the Tx antenna switch mechanism are listed
Need further discussion. 
Issue 1-2-2: Consideration on Factor 1: Downlink Rx signal 
Proposal 4 looks reasonable. For other proposals, it is better to do some measurements to verify the potential impact.
Issue 1-2-3: consideration on Factor 2: Near-body/object sensor
Support Proposal 2. Will the hand phantom also have impact on the antenna switching due to the sensor?
Issue 1-2-5: consideration on Factor 4: Base station signalling
Need more study on Proposal 1. The UL performance might lead to DL antenna switching.

	R&S
	Issue 1-2-1: The factors those influence the Tx antenna switch mechanism are listed
As explained below, we think factors 3 and 5 could be removed from the list, or at least do not need any further study.
Issue 1-2-2: Consideration on Factor 1: Downlink Rx signal 
We support proposal 4. Actually, the factors mentioned in Proposal 1 and Proposal 4 are effectively what can be provided to the UE with the proposed baseline method (see our comment to Issue 1-1-3).
We would kindly ask for clarifications on Proposal 2 (from R4-2118308), it is not clear to us what kind of “external signal/control” means or how the mentioned examples could be used in real network scenarios. More precisely: 
· Does the Rx signal level, besides the DL direction or angle of arrival, actually have an impact on the selected switching? E.g. Tx switching state changes with DL at sensitivity threshold compared to high RSRP?
· Are there any signalling control commands available that can affect UE’s Tx switching?
· Is the user anyhow enabled to select any RF modes that would affect Tx switching?
Issue 1-2-3: consideration on Factor 2: Near-body/object sensor
We support proposal 1. 
Regarding proposal 2, following what is already mentioned in TR 25.914 (and replicated in TS 37.544), dielectric parameters for fixtures are well defined. E.g.:
· For hand-phantom fixtures:
“The material for the monoblock palm spacer shall be hollow with a wall thickness less than 2 mm, and a dielectric constant of less than 5.0 and a loss tangent of less than 0.05 or it shall besolid with a dielectric constant of less than 1.3 and a loss tangent of less than 0.003. Touch fastener material may be used to affix the DUT to the palm spacer.”
· For tablets:
“If a fixture is required to mount the EUT to the positioning system, the EUT holding fixture shall be made of a material with a dielectric constant of less than 5.0, and loss tangent less than 0.05. The fixture shall not extend beyond the footprint of the EUT by more than 20 mm, and shall be no more than 20 mm in thickness. It is recommended, but not required, that a Styrofoam spacer would be used between the holding fixture and the EUT. 
These values are way lower than the target dielectric properties for head and hand phantoms, and thus we don’t expect any impact on the triggering of human proximity sensors due to fixtures other than the phantoms.
Issue 1-2-4: consideration on Factor 3: USIM card setting
We should avoid any study of the impact of USIM setting in test results since this will not only affect the TAS ON method study, but the larger effort to define performance requirements. 
Issue 1-2-5: consideration on Factor 4: Base station signalling
Current methodologies for legacy technologies refer to maximum output power and REFSENS test cases for the RMC used for testing. If TAS requires of different configuration, this should be confirmed.

	vivo
	Issue 1-2-1: The factors those influence the Tx antenna switch mechanism are listed
Need further discussion, this can be a starting point with other aspects as FFS.
Issue 1-2-2: Consideration on Factor 1: Downlink Rx signal 
Firstly, the summary mistakenly added some descriptions in our paper R4-2118308 as “proposal”. The description in proposal 2 is not specifically for Downlink Rx signal condition, and is not for an agreement. 
Feedback to R&S, the mentioned external signal/control, may/may not be related to network signal, but can be software-related control in a phone. For some cases, there is possibility to be controlled by user. Similar switching choice was also identified in CTIA discussion CPWG130828-2_R3.
Issue 1-2-3: consideration on Factor 2: Near-body/object sensor
Similarly, proposal 1 is not the proposal in our paper. Regarding this aspect, we agree that more tests are needed to check the sensor function. But should be noted that, we should just check one factor at a time, and ensure other mechanisms off.  
Issue 1-2-4: consideration on Factor 3: USIM card setting
USIM card can be considered as one of the factors, for further check.
Issue 1-2-5: consideration on Factor 4: Base station signalling
Base station signally can be considered as the factor for further check.

	Samsung
	Issue 1-2-2: Consideration on Factor 1: Downlink Rx signal 
All these proposals are reasonable. As one of the most important factors, TAS triggered by DL RX signal should be considered. Effective method should be designed to guarantee repeatability. Moreover, the downlink power at center of QZ should be standardized otherwise the performance among labs would be different.

	CAICT
	Issue 1-2-1: The factors those influence the Tx antenna switch mechanism are listed
Need further discussion. Perhaps some measurement work would be beneficial to understand the potial impact of some of the factors.
Issue 1-2-2: Consideration on Factor 1: Downlink Rx signal 
Support P4.

	Apple
	Issue 1-2-1: The factors those influence the Tx antenna switch mechanism are listed as below table. The table will be maintained continuously in the following several meetings.
As we explained in our contribution, the eficacy of the TAS ON methodology is not well understood due to it not being clear whether devices measured with TAS ON methodology would be ranked the same way as the ranking according to their field performance. We recommend adding "comparative performance ranking between lab and field" as one more factor to consider.


	OPPO
	Issue 1-2-1: The factors those influence the Tx antenna switch mechanism are listed
One clarification question: Is “having the same ranking between lab and field performance” the criterion for defining TRP TRS methodology? And how to quantify comparative field performance? Regarding the wide dynamic range of field performance, it is hard to judge whether a single DUT has the same ranking between lab and field or not.


 
Sub-topic 1-3: Test Methodology for multi antenna receivers 
	Company
	Comments

	XXX
	Issue 1-3-1: RAN4 do not need to define specific antenna settings for TRS test.



	Qualcomm
	Issue 1-3-1: RAN4 do not need to define specific antenna settings for TRS test.
Unless otherwise stated, TRS requirements should be specified based on the maximum number of antennas.

	MediaTek
	Issue 1-3-1: RAN4 do not need to define specific antenna settings for TRS test.
During test, we think UE can turn on maximum number of antennas.

	vivo
	Issue 1-3-1: RAN4 do not need to define specific antenna settings for TRS test.
Same view as Qualcomm and MTK.

	Samsung
	Issue 1-3-1: RAN4 do not need to define specific antenna settings for TRS test.
Based on current understanding, current TRS test is already performed with all RX antennas on.

	CAICT
	Issue 1-3-1: RAN4 do not need to define specific antenna settings for TRS test.
 From our understanding, we always use all antennas on for TRS test.

	Apple
	Issue 1-3-1: RAN4 do not need to define specific antenna settings for TRS test
Option 2




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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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: TAS ON test methodology consideration
	Issue 1-1-1: Should TAS ON test methodology be a UE black-box solution or switching mechanism dependent sulotion?
Most of the companies prefer Proposal 1 i.e. UE black-box solution. Meanwhile, some companies point out that it’s an ideal target considering the complex switching mechanism based on too many factors. Identifying the critical factors firstly is also proposed, which is actually carrying on in Sub topic 1-2.
Tentative agreements:
· A unified UE black-box solution for TAS ON test is preferred.
Candidate options:
Recommendations for 2nd round:
None.

Issue 1-1-2: Should RAN4 deprioritize the TAS ON methodology study?
7 companies comment on this topic, and 5 of them support Option 2 of carrying on the study in RAN4. The other 2 companies propose that the group should reach consensus on the issue of the necessity of TAS ON method.
Tentative agreements:
· RAN4 may carry on the study of TAS ON methodology in parallel with the initial set of TRP/TRS.
Recommendations for 2nd round:
· Discuss and conclude on the necessity of TAS ON method.

Issue 1-1-3: Should TAS ON methodology be applicable to all possible SISO OTA chamber types?
10 companies comment on the topic, and the majority view is that further study is needed before getting solid answer on this issue. Meanwhile, reusing the current chambers as much as possible is helpful, but not mandatory.
Tentative agreements:
· FFS is needed on applicable chamber types for TAS ON methodology,
· Reusing the current chambers as much as possible is helpful, but not mandatory.
Recommendations for 2nd round:
· Further discuss on the issue.


	Sub-topic 1-2: Factors those influence the Tx antenna switch mechanism
	Issue 1-2-1: The factors those influence the Tx antenna switch mechanism are listed as below table. The table will be maintained continuously in the following several meetings.
Majority view of the list of factors is that further study is needed. 
Considering the complexity of the influence factors and implementation mechanisms, to make the future discussion more easily and clearly, moderator propose to maintain the following list as the starting point with modification of the title “Influence factors” revised as “Potential Influence factors”. These factors may or may not be the final considered influence factors, and will be updated (adding/removing factors or marking the priority of the factors etc.) based on further studies and conclusions in next following meetings.
	Factor ID
	Potential Influence factors
	Note

	Factor 1
	Downlink Rx signal
	

	Factor 2
	Near-body/object sensor
	

	Factor 3
	USIM card setting
	

	Factor 4
	Base station signalling
	

	Factor 5
	Particular optimization algorithms
	

	Factor 6
	…
	


Tentative agreements:
· Consider the above potential influence factors as the starting point of the study, and update (adding/removing factors or marking the priority of the factors etc.) the list based on further studies and conclusions.
Recommendations for 2nd round:
· Further discuss on the issue.

Issue 1-2-2: Consideration on Factor 1: Downlink Rx signal
From the majority view, Proposal 4 is reasonable and supported, that an effective test method should be capable of triggering valid Transmit Antenna Switch based on downlink power detection. Meanwhile, further study and measurement is suggested to verify the consistency and repeatability of the test method.
Tentative agreements:
· An effective test method should be capable of triggering valid Transmit Antenna Switch based on downlink power detection.
Recommendations for 2nd round:
· Further discuss on the issue.

Issue 1-2-3: consideration on Factor 2: Near-body/object sensor
There is no majority view on this topic. One company supports that switching triggered by sensors may be repeatable. While two companies think that more tests are needed to check the sensor function. R&S demonstrates that the support structure has much lower dielectric properties than head and hand phantoms, thus the human proximity sensors will be triggered by the phantoms other than fixtures.
Tentative agreements:
· More tests are needed to check the sensor function.
Recommendations for 2nd round:
· Further discuss on the issue.

Issue 1-2-4: consideration on Factor 3: USIM card setting
No consensus is reached on this topic. Further discussion is needed.
Tentative agreements:
· None.
Recommendations for 2nd round:
· Further discuss on the issue.

Issue 1-2-5: consideration on Factor 4: Base station signalling
Further discussion is needed to get clear understanding on the factor of base station signalling.
Tentative agreements:
· Base station signaling can be considered as the potential factor for further check.
Recommendations for 2nd round:
· Further discuss on the issue.


	Sub-topic 1-3: Test Methodology for multi antenna receivers
	Issue 1-3-1: RAN4 do not need to define specific antenna settings for TRS test.
The consensus on this topic is that the maximum number of Rx antennas are used during TRS test.
Agreements:
· The maximum number of Rx antennas are used during TRS test, and RAN4 do not need to define specific antenna settings for TRS test.
Recommendations for 2nd round:
· None.





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)


Topic #2: Test time reduction
  The following aspects for test time reduction will be discussed in this section. 
· Reduce EN-DC combinations
· Reduce SA test time
· Other techniques to reduce the FR1 OTA test time

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118901
	OPPO
	Proposal 1: Measure only one EN-DC combination for one NR band, no matter how many LTE bands can be connected as anchor bands.
Proposal 2: It is encouraged to propose LTE anchor bands of EN-DC combinations by network operators. Then RAN4 group will specify the measured EN-DC combinations for UE based on the principle of Proposal 1.



Open issues summary
Sub-topic 2-1 EN-DC combinations
Issue 2-1: Proposals for test time reduction on EN-DC combinations
· Proposal 1: Measure only one EN-DC combination for one NR band, no matter how many LTE bands can be connected as anchor bands.
· Proposal 2: It is encouraged to propose LTE anchor bands of EN-DC combinations by network operators. Then RAN4 group will specify the measured EN-DC combinations for UE based on the principle of Proposal 1.
· Recommended WF
· TBA

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

	OPPOXXX
	Issue 2-1: Proposals for test time reduction on EN-DC combinations
Support Proposal 1 and Proposal 2.


	Qualcomm
	Issue 2-1: Proposals for test time reduction on EN-DC combinations
It seems this is related with power splitting approach in another email thread. Better to postpone the decision until there is a clear conclusion on the test methodology for EN-DC.

	R&S
	Issue 2-1: Proposals for test time reduction on EN-DC combinations
We share Qualcomm’s view that this is related to the power sharing configuration and it’s better to wait for the conclusion before deciding on any test time reduction based on band selection.

	vivo
	Issue 2-1: Proposals for test time reduction on EN-DC combinations
Good approach, but should be further discussed after concluding EN-DC configuration.

	Samsung
	Issue 2-1: Proposals for test time reduction on EN-DC combinations
Generally we are supportive to the proposals, no matter which power splitting scheme is finally agreed.

	Xiaomi
	Issue 2-1:
We support the intension to reduce test time but this can be further discussed after the test method and requirement settled down.

	Apple
	This issue is already covered in thread 326, Issue 2-2-2. We recommend not attempting to reach a possibly different agreement on this issue in this thread. For inormation, our preference related to EN-DC configurations is the following:
RAN4 should select EN-DC configurations for OTA testing according to the following principles: A) Focus on the performance of the NR carrier and do not consider multiple permutations between different LTE bands and NR band under test; B) Consider only those EN-DC configurations which have no MSD impact on either LTE or NR.

	AT&T
	We tend to agree with Qualcomm that this discussion should be postponed. In addition, we noted in the [326] thread that antenna tuning can change based on selected LTE/NR bands. We are not sure that it is completely band agnostic and as such needs further discussion.


 

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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 combinationsSub-topic#1
	Issue 2-1: Proposals for test time reduction on EN-DC combinations
[bookmark: _GoBack]No consensus is reached on this topic. Some companies suggest to postpone the decision until clear conclusion on EN-DC power split. By contrast, some companies do not think that power splitting scheme will affect the proposed approach. Further study/discussion is suggested.
Tentative agreements:
· None.
Candidate options:
Recommendations for 2nd round:
· Further discuss on the issue.





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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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: TPs to TR38.834
  
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2119590
	CAICT
	Text Proposal for performance metrics.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2119590
	OPPO: support the TP for performance metrics.

	
	Company B

	
	vivo: Thanks for the TP. As commented offline, the TR for NR SISO OTA is expected to be published with high quality, less simple-reference of the previous TR which was published 15 years ago is preferred. So, we suggest to revise the TP and capture the detailed description with equation. We can help for the refinement of wording. 




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on FR1 TRP TRS for UE with multi-antenna…
	OPPOYYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117183R4-210xxxx
	Consideration on Tx Antenna Switching Test MethodologyCR on …
	XXXCMCC
	NotedAgreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2117974
	Views on transmit antenna selection test methodology
	Apple
	Noted
	

	R4-2118308
	Discussion on Tx/Rx antenna switching
	vivo
	Noted
	

	R4-2118900
	Consideration on test method for UE with TAS function on
	OPPO
	Noted
	

	R4-2119543
	On TAS ON test of FR1 TRP-TRS
	Huawei, HiSilicon
	Noted
	

	R4-2118901
	Consideration on test time reduction for EN-DC
	OPPO
	Noted
	

	R4-2119590
	[bookmark: OLE_LINK2]TP to TR 38.834 on performance metrics
	CAICT
	Revised
	



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
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	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

	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)
