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Introduction
Contributions submitted to AI 9.2.2.3 UE with multiple antennas test methodology 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.
There is no contributions submitted to AI 9.2.2.4 Test time reduction in this meeting.

Topic #1: Test methodology for UE with multi-antenna
 The following multi-antenna technics will be discussed in this section.
· UL Transmit Diversity
· Transmit Antenna Switch
· Multi Antenna Receivers
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207686
	Apple
	Proposal 1: Evaluate TxD measuring TRP per antenna under test mode separately and sum them up.
Proposal 2: RAN4 to avoid elaborating a test where intellectual property on TxD needs to be declared to labs in order to proper evaluate UE radiated performance.
Proposal 3: In case of still pursuing the TxD test with multiple Tx antennas operating simultaneously, RAN4 shall propose a comprehensive test campaign to stress different TxD system implementation correlating results with manufacturers expectations.

	R4-2207687
	Apple
	Draft draft CR to 38.834 on TRP for TxD UEs

	R4-2208282
	Huawei, HiSilicon
	Proposal 1: for a maximum of two transmit antennas, consider using one index from TPMI 2-5 for transmit diversity TRP measurement with a calibration factor.
Proposal 2: for simultaneous from two out of four transmit antennas, consider using one index from TPMI 4-11 from either Table 6.3.1.5-2 or Table 6.3.1.5-3 in [2] for transmit diversity TRP measurement with a measurement uncertainty.
Proposal 3: for simultaneous from four transmit antennas, consider using one index from TPMI 12-27 from either Table 6.3.1.5-2 or Table 6.3.1.5-3 in [2] for transmit diversity TRP measurement with a calibration factor.

	R4-2208629
	vivo
	Proposal 1: RAN4 should make decision on whether OTA test methods and corresponding requirements for FR1 UL MIMO should be defined.
Proposal 2: TPMI-based UL-MIMO TRP testing is controllable and should be a feasible way from UE configuration perspective. However, testability issue from test system perspective should be further studied. 
Proposal 3: Feedback from TE vendors on whether TxD mode can be maintained by equipment during testing, is needed.

	R4-2208675
	Qualcomm Incorporated
	Proposal 1: RAN4 to consider the Method B as the starting point. For the UE that does not use CDD scheme if any, FFS on the impact of phase difference on TRP test results.

	R4-2209434
	OPPO
	Proposal 1: For Factor 1, it is recommended to verify the sensibility of the proposed test solution in RAN4.
Proposal 2: The near body sensor working mechanism on transmit antenna switch can be verified using hand phantom or hand & head phantom during the TRP measurement. And these test scenarios can be combined with the test solution of Factor 1, i.e. downlink Rx signal.



Open issues summary
Sub-topic 1-1: Test methodology for TxD
In the last RAN4 #102-e meeting, the test methodology for TxD TRP was discussed. And several test methods were proposed and captured in the WF of last meeting as follow.
[image: ]
In this meeting, the further discussion will be focused on the test method. 
Issue 1-1-1: Test method for FR1 UL MIMO
· Proposal: RAN4 should make decision on whether OTA test methods and corresponding requirements for FR1 UL MIMO should be defined. (R4-2208629)
· Recommended WF
· TBA
Issue 1-1-2: Discussion on Test Method A, test mode v.s. TPMI
· Option A1: Evaluate TxD measuring TRP per antenna under test mode separately and sum them up. (R4-2207686)
· Option A2 (from Moderator): No contribution proposes Option A2 in this meeting.
· Recommended WF
· TBA
Issue 1-1-3: Views on Test Method B
	There are three proposals supporting Method B.
· Proposal 1: for a maximum of two transmit antennas, consider using one index from TPMI 2-5 for transmit diversity TRP measurement with a calibration factor. (R4-2208282)
· Proposal 2: TPMI-based UL-MIMO TRP testing is controllable and should be a feasible way from UE configuration perspective. (R4-2208629)
· Proposal 3: RAN4 to consider the Method B as the starting point. (R4-2208675)
· Recommended WF
· TBA
Issue 1-1-4: Proposals on Test Method B
· Proposal 1: testability issue from test system perspective should be further studied. (R4-2208629)
· Proposal 2: For the UE that does not use CDD scheme if any, FFS on the impact of phase difference on TRP test results. (R4-2208675)
· Proposal 3: In case of still pursuing the TxD test with multiple Tx antennas operating simultaneously, RAN4 shall propose a comprehensive test campaign to stress different TxD system implementation correlating results with manufacturers expectations. (R4-2207686)
· Recommended WF
· TBA
Issue 1-1-5: Test methodology for TxD with four transmit antennas
· Proposal 1: for simultaneous from two out of four transmit antennas, consider using one index from TPMI 4-11 from either Table 6.3.1.5-2 or Table 6.3.1.5-3 in [2] for transmit diversity TRP measurement with a measurement uncertainty. (R4-2208282)
· Proposal 2: for simultaneous from four transmit antennas, consider using one index from TPMI 12-27 from either Table 6.3.1.5-2 or Table 6.3.1.5-3 in [2] for transmit diversity TRP measurement with a calibration factor. (R4-2208282)
· Recommended WF
· TBA
Issue 1-1-6: Other considerations on the test methodology
· Proposal 1: RAN4 to avoid elaborating a test where intellectual property on TxD needs to be declared to labs in order to proper evaluate UE radiated performance. (R4-2207686)
· Proposal 2: Feedback from TE vendors on whether TxD mode can be maintained by equipment during testing, is needed. (R4-2208629)
· Recommended WF
· TBA

Sub-topic 1-2: Test methodology for TAS ON
The influenced factors for Tx antenna switch ON was listed in TR 38.834. these factors and corresponding test solutions are further discussed in this meeting.
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Issue 1-2-1: Factor 1 for Tx antenna switch ON
· Proposal: For Factor 1, it is recommended to verify the sensibility of the proposed test solution in RAN4. (R4-2209434)
· Recommended WF
· TBA
Issue 1-2-1: Factor 2 for Tx antenna switch ON
· Proposal: The near body sensor working mechanism on transmit antenna switch can be verified using hand phantom or hand & head phantom during the TRP measurement. And these test scenarios can be combined with the test solution of Factor 1, i.e. downlink Rx signal. (R4-2209434)
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1: Test methodology for TxD
	Company
	Comments

	XXX
	Issue 1-1-1: Test method for FR1 UL MIMO

Issue 1-1-2: Discussion on Test Method A, test mode v.s. TPMI

Issue 1-1-3: Views on Test Method B

Issue 1-1-4: Proposals on Test Method B

Issue 1-1-5: Test methodology for TxD with four transmit antennas

Issue 1-1-6: Other considerations on the test methodology


	Huawei, HiSilicon
	Issue 1-1-1: Test method for FR1 UL MIMO
Support the proposal. Our view is that OTA test methods should include one layer UL MIMO because it is one form of transmit diversity.
Issue 1-1-2: Discussion on Test Method A, test mode v.s. TPMI
Option A1 should be our baseline method.
Issue 1-1-3: Views on Test Method B
Proposal 1 and 2 are similar while proposal 1 has specific suggestions. If Issue 1-1-1 is agreed (i.e. OTA method to include UL MIMO), then proposal 1 and 2 should be considered. As pointed out in Issue 1-1-2, Option A1 should be the baseline as suggested in Proposal 3.
Issue 1-1-4: Proposals on Test Method B
CDD, if supported by UE, should be used as an alternative test method for UE transmit diversity tests.
Issue 1-1-5: Test methodology for TxD with four transmit antennas
We support proposal 1 and 2 as their proponent because most UEs can support four transmit antennas and RAN4 should consider them with proposal 1 having higher priority than proposal 2.
Issue 1-1-6: Other considerations on the test methodology


	MediaTek
	Issue 1-1-1: Test method for FR1 UL MIMO
The major difference between conductive test and OTA test is “antenna”, we no need to test every configuration.

Issue 1-1-2: Discussion on Test Method A, test mode v.s. TPMI
Method A shall be the baseline, before we have enough confidence on advanced method(s).

Issue 1-1-4: Proposals on Test Method B
Proposal 1 & 3: Make sense for us

Issue 1-1-6: Other considerations on the test methodology
Proposal 1 & 2: Make sense for us

	Qualcomm
	Issue 1-1-1: 
We could understand the motivation of the proposal. But UL MIMO is just one of the implementation algorithms for TxD. It is not accurate to say that the test method and corresponding requirements should be defined.
Issue 1-1-2:
We still prefer not to have test mode which will lead to the backward compatibility for the TxD TRP testing
Issue 1-1-3:
We don’t need to use TMPI in Method B. (Not support P1 and P2)
We support P3 and configure UE with one antenna port for the TRP testing. 
The test lab doesn’t need to verify whether TxD is enable or not during the testing.
For PC2 UE, PC2 and one port are configured during the test, If UE supports TxD, then UE will have to work on the TxD mode. Otherwise, UE will use 26dBm PA with 1Tx
For PC3 UE, UE will not work on the TxD mode anyway. 
Issue 1-1-4:
Ok to further study the potential issue. Encourage TE vendors provide more insights.
It would be good if companies can clarify if there is other implementation for TxD except CDD.
Issue 1-1-5:
Same comment as Issue 1-1-3. We should configure with one antenna port rather than TMPI. 
Issue 1-1-6:
With configuring one antenna port, the concerns from proposal 1 could be solved.

	OPPO
	Issue 1-1-1: Test method for FR1 UL MIMO
We support the proposal. And one-layer UL MIMO should not be exclude from TRP TRS test method.
Issue 1-1-2: Discussion on Test Method A, test mode v.s. TPMI
Our view is consistent with the WF of last meeting that “leave the test mode as one back-up solution at current stage, and consider it only if it is the single solution for TxD TRP testing”.
Issue 1-1-3: Views on Test Method B
We support Proposal 1 and Proposal 2, they are similar solutions to trigger stable TxD using TPMI. We also support Proposal 3, that consider Method B as starting point.
Issue 1-1-4: Proposals on Test Method B
From our understanding, the purpose of Proposal 1 and Proposal 2 is to bring out the issue of phase difference impact. From this perspective, we support Proposal 1 and Proposal 2.
For Proposal 3, after finalizing the TxD test method, test campaign is needed.
Issue 1-1-5: Test methodology for TxD with four transmit antennas
Most commercial UEs have four transmit antennas, however, very few of them can support transmit with four antenna simultaneously. We prefer to focus on test method with two antennas transmitting simultaneously.
Issue 1-1-6: Other considerations on the test methodology
For Proposal 1, the good situation is that the radiated performance of UE can be evaluated/measured properly without declaring intellectual property. However, the group should also consider the situation that the performance can not be properly measured without the intellectual properties/implementations.
We support Proposal 2.

	vivo
	Issue 1-1-1: Test method for FR1 UL MIMO
TPMI based 1 layer UL MIMO is a different UE feature as TxD in TS 38.101-1, group should make decision on working scope first. Some conclusions from TxD core requirement discussion should be followed.
We also support to study the test method for 1 layer UL MIMO. 
Issue 1-1-2: Discussion on Test Method A, test mode v.s. TPMI
Currently, we prefer to keep it open. We do not prefer test mode. Besides, the rationality of Option A1 should be further studied. 
Issue 1-1-3: Views on Test Method B
We support proposal 2. But for proposal 3 we still have a concern and need more inputs from TE vendors. 
Issue 1-1-4: Proposals on Test Method B
The testability aspects mentioned in all the proposals should be further studied in RAN4. 
Issue 1-1-5: Test methodology for TxD with four transmit antennas
We need more studies on the condition that TxD is achieved with simultaneous from two out of four transmit antennas.
Issue 1-1-6: Other considerations on the test methodology
Support proposal 2. Proposal 1 make sense to us, but this depends on final test methods development, we should not preclude this condition by now.

	R&S
	Issue 1-1-1: Test method for FR1 UL MIMO
We would like some clarifications on the background to consider FR1 UL MIMO in the scope for TRP testing, and different from TxD as Qualcomm mentioned earlier.
In our understanding, TRP/TRS testing is meant to assess the radiated performance of UEs under cell edge conditions, and thus those cases where the UE is requested to transmit at high power. Thus, it is not clear to us whether a separate test method for FR1 UL MIMO is really required. 
Issue 1-1-2: Discussion on Test Method A, test mode v.s. TPMI
On Option A1, Apple’s contribution R4-2207686 highlights that some implementations might imply not just switching antennas, but more complex implementations. In our understanding, this would drive into cases where the sum of separate TRP per antennas does not provide the realistic UE tx radiated performance in for the dynamic case. Therefore, we see still some issues in the validity of Test Method A, in addition to the drawbacks of relying on a test mode to enable each antenna separately.
Issue 1-1-3: Views on Test Method B
We agree with Proposal 3 that Method B is the best compromise at this point and should be used as starting point.
With respect to Proposal 1, we would like to get clarification on the proposed calibration factor based on measurement data. In our understanding, such kind of calibration factor may be difficult to determine and have a major impact on Measurement Uncertainty.

As studied for FR2 testing, the usage of TPMI to force the transmission over two antenna ports seems to be the most practical way. Then the subsequent question seems to be the selection between values 2 to 5 and the impact in the relative phase between ports as mentioned in Huawei’s R4-2208282, which will be fixed but it may depend on the TPMI index.
If the usage of TPMI is acceptable and the usage of a single index is not suitable, we would like to propose a 4th option for further consideration: per test point in the sphere, measure the transmitter power for each of the four TPMI index 2-5, and take the highest result over of the overall TRP calculation. This obviously has an impact on test time, but we expect it to be less than repeating TRP measurement per tx antenna.
This would be similar to setting a wait time per test point in the sphere so the UE can adapt to the DL signal coming from the same direction as proposed before for the TAS ON method.
Issue 1-1-4: Proposals on Test Method B
We agree to Proposal 2, but TPMI could also be considered like for FR2 with the corresponding applicability.
Issue 1-1-5: Test methodology for TxD with four transmit antennas
On Proposal 2, we have a similar concern about the determination of such a calibration factor like commented on Issue 1-1-3. Similar option of testing different with different TPMI indexes could be also considered here.
Issue 1-1-6: Other considerations on the test methodology
On Proposal 2, further details are required. We can confirm that TPMI index can be signalled, but it is not clear what else can be controlled from the test equipment to maintain the TxD mode on the UE.

	Xiaomi
	Issue 1-1-1: Test method for FR1 UL MIMO
We agree that UL MIMO is different from TXD feature and to discuss the scope first. A question here is if we start to study the UL MIMO feature OTA requirement, then how to treat the other features? 
Issue 1-1-2: Discussion on Test Method A, test mode v.s. TPMI
If has been studied that the phase difference is changing between two antennas hence will impact the final outcome of the TRP result. So the test mode is not preferred.
Issue 1-1-3: Views on Test Method B
For proposal 2, we need to figure out if the UL MIMO if within the scope first. For other points for test method B, we need to have a method to cover all the TXD mechanism.
Issue 1-1-4: Proposals on Test Method B
For proposal 2, if we agree that the phase difference exceeds, then how can we leave it FFS and to define a test method that has not considered the issue?
For proposal 1 and 3, we support.
Issue 1-1-5: Test methodology for TxD with four transmit antennas
Considering the 2 antenna case is quite complicated, we suggest to deprioritize this issue.
Issue 1-1-6: Other considerations on the test methodology
Support proposal 2..

	Huawei, HiSilicon
	Issue 1-1-3: Views on Test Method B
In reply to the clarification from R&S, the initial thought is to measure TRP with all available TMPI value and take an average. The calibration factor would be the difference between the TRP values from the selected single TMPI index and the TRP averaged from all available TMPI index (i.e. 2-5 in this case). 
Your 4th option is agreeable to us. Alternatively, we could have a 5th option, which would be the averaged value from available TMPI index (i.e. 2-5 in this case)
Issue 1-1-5: Test methodology for TxD with four transmit antennas
Similar reply as above to R&S for Issue 1-1-3, but the available TMPI index would be different.
In addition, it is true that devices with four simultaneous transmitting antennas are not commonplace yet. However devices supporting two simultaneous transmitting antennas from four available transmitting antennas are readily available now as devices support UL SRS transmission for DL 4x4 MIMO.

	Apple
	Issue 1-1-2: Discussion on Test Method A, test mode v.s. TPMI
As a proponent we support Option A1

Issue 1-1-3: Views on Test Method B

We don’t support Proposal 1, 2 and 3. There are specific TxD implementation details target real use case that needs to be take into account by the lab when both antennas are transmitting simultaneously.

Issue 1-1-4: Proposals on Test Method B
We don’t support Proposal 1 and 2, UEs that don’t control the signal phase at each antenna can have different behaviours, or even behaviours that change over frequency or during phase drift. 
As a proponent we support Proposal 3 as fallback in case the issue 1-1-2 Proposal A1 can’t be agreed
Issue 1-1-5: Test methodology for TxD with four transmit antennas

We don’t agree with Proposals 1 and 2.

Issue 1-1-6: Other considerations on the test methodology

As a proponent we agree with Proposal 1

On Proposal 2, we rather try to reach an agreement based on issue 1-2-2 Proposal A1. Therefore, this condition doesn’t need to be considered.


	Samsung
	Issue 1-1-1: Test method for FR1 UL MIMO
We don’t think UL MIMO is in the scope of this WI even for single layer UL MIMO. It should be determined by RAN plenary. And we agree with R&S and MediaTek that for TRP TRS it is not necessary to test every configuration. 
Issue 1-1-2: Discussion on Test Method A, test mode v.s. TPMI
As mentioned by moderator, there is no contribution for the Option A2 (TPMI 0/1). It reflects the fact that option A2 is not welcomed. Technically speaking, TPMI=0 or 1 could not guarantee UE does not enable TxD, which means this method is not feasible for TxD OTA test.
On the other hand, TxD UE does not means it has to support TPMI=2~5. Many UE only supports TPMI=0~1.
In one word, TPMI methods is not suitable for TxD OTA test
So test mode is preferred which is most reliable.
Issue 1-1-3: Views on Test Method B
TxD UE does not means it has to support TPMI=2~5. Many UE only supports TPMI=0~1. Moreover, TPMI is a different concept from TxD in terms of antenna port. As Issue 1-1-1 indicated, TPMI is for UL MIMO which is not in WID scope.

Issue 1-1-4: Proposals on Test Method B
Based on the discussion of several meeting cycles, there seems many obstacles for test method B. Phase difference variance is one of the challenge which is impacts the reliability of OTA test, if the antenna pattern is varying during the 3D scan, then the integration of all test points is not meaningful. As companies mentioned, there may be different txd implementations. A test method could only cover only one algorithm. Even for popular CDD, it works in practical network but is yet questionable under OTA chamber environment. Given limited time left for this WI, we don’t think test method B would become feasible before WI completion.

Issue 1-1-5: Test methodology for TxD with four transmit antennas
Mainstream UE is up to 2T4R. Though RAN1 allows more but RAN4 does not yet. Especially mobile phone is 1st priority for this WI, there is low possibility to have 4 antennas simultaneously transmitting. So we consider it not necessary for 4Tx case
Issue 1-1-6: Other considerations on the test methodology
Support proposal 1. Test method should be general.
We are open to proposal 2. To facilitate discussion, maybe it is also helpful to check if TxD mode can be maintained or not in conduction test. On the other hand, TxD is a UE behaviour, not sure why it could be controlled by equipment except test mode.  


 
Sub-topic 1-2: Test methodology for TAS ON
	Company
	Comments

	XXX
	Issue 1-2-1: Factor 1 for Tx antenna switch ON

Issue 1-2-1: Factor 2 for Tx antenna switch ON


	Huawei, HiSilicon
	Issue 1-2-1: Factor 1 for Tx antenna switch ON
Support the proposal. This would imply to test a variety of phones from different manufacturers.
Issue 1-2-1: Factor 2 for Tx antenna switch ON
Support the proposal.

	MediaTek
	Issue 1-2-1: Factor 2 for Tx antenna switch ON
How to distinguish the antenna switch decision is based on near body sensor and/or others by the verification method?

	OPPO
	Issue 1-2-1: Factor 1 for Tx antenna switch ON
Support the proposal as the proponent.
Issue 1-2-2: Factor 2 for Tx antenna switch ON
Support the proposal as the proponent. 
Response to MediaTek: our understanding is that, as the conclusion of past discussions, the near body sensor is identified as the influence factor affecting Tx antenna switch, and should be considered in the TRP TRS test methodology. Here, “to be considered” does not mean to verify the Tx antenna switched or not by the response of near body sensor, because it highly depends on UE implementation and software algorithm. A suitable way is to build a proper test environment, i.e. near phantom, and verify the total radiated performance under this environment.

	vivo
	Issue 1-2-1: Factor 1 for Tx antenna switch ON
We support the proposal, and would like to see a detailed verification procedure. Some analysis may be helpful. 
 

	R&S
	Issue 1-2-1: Factor 1 for Tx antenna switch ON
On the proposal, and before starting a testing campaign, we think some information could be provided in a first step by UE and chipset manufacturers to stablish a minimum/maximum DL level for which Tx Antenna switching is triggered. With that, the testability aspects related to dynamic range in OTA chambers can be studied.
Issue 1-2-1: Factor 2 for Tx antenna switch ON
We agree with OPPO’s comment that there is no need for a verification method. The assumption is that human phantoms trigger the proximity sensors like real human would do, and thus the current test procedure using phantoms will ensure radiated performance is tested in similar conditions as those in the field. 

	Xiaomi
	Issue 1-2-1: Factor 1 for Tx antenna switch ON
We want to know how this verification will be carried out before agreeing with it.
Issue 1-2-1: Factor 2 for Tx antenna switch ON
We have clarification question as if the hand phantom is used to trigger the sensor, then the relative position of the UE and hand phantom should be changed during test, no sure if this is applicable and furthermore, if the UE does not change the antenna, how can we decide if it is the failure of UE function or it is because the hand phantom is not near enough (this is just an example or can be other facotrs)?

	Apple
	Issue 1-2-1: Factor 1 for Tx antenna switch ON
We don’t support the proposal, defining the OTA test system to be less sensitive to the DL signal will impose limitations to system manufacturers, or even down select them. DL sensitivity is only one of multiple factors that can be used to define Tx antenna switching in real life. Labs won’t be able to accommodate it all, and manufacturers don’t have interest to provide enough information that might have IP implications.

Issue 1-2-1: Factor 2 for Tx antenna switch ON
 We don’t support the proposal, the assumption that all manufacturers will adopt similar mechanism to detect real user cases and trigger antenna switching might not be correct. The combination of sensors and algorithm that different UE manufactures will adopt to trigger the antenna switch will vary considerably





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

	R4-2207687
	vivo: based on Chair guidance, formal CR is needed. Besides, we prefer postpone this CR until RAN4 make agreements on TxD/UL MIMO test method.

	
	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: Test methodology for TxD
	Issue 1-1-1: Test method for FR1 UL MIMO
8 companies comment on this topic. There is no consensus on whether defining OTA test methods and corresponding requirement for FR1 UL MIMO. Views are collected and sorted as below.
· It is not necessary to test every configuration for TRP TRS. (MediaTek, R&S, Samsung)
· UL MIMO is not in the scope of TRP TRS WI. The group should make decision on working scope first. (vivo, Xiaomi, Samsung, Qualcomm)
· One-layer UL MIMO is supported to be studied in TRP TRS WI. (Huawei, OPPO, vivo)
The topic need to be further discussed in 2nd round. To facilitate the discussion, moderator rewording the issue as below:
Issue 1-1-1: Should one-layer UL MIMO be included into the scope of FR1 TRP TRS WI?
Candidate options:
· Option 1: Yes.
· Option 2: No.
Recommendations for 2nd round:
· Encourage the group to reach consensus on the topic, and capture the consensus in the WF, if any.

Issue 1-1-2: Discussion on Test Method A, test mode v.s. TPMI
9 companies comment on this topic. 4 companies support test mode used in Method A, 5 companies think test mode is not preferred. From 1st round discussion, the consensus can be reached that TPMI is not welcome for Method A. Combining with the WF of last meeting in R4-2207328 that “consider test mode only if it is the single solution for TxD TRP testing”, moderator suggests the follow proposal:
Tentative agreements:
· Focus on Method B to develop TxD TRP test method, and come back to test mode discussion only if it is the single solution for TxD TRP testing.
Recommendations for 2nd round:
· Capture the agreements in the WF.

Issue 1-1-3: Views on Test Method B
The discussion of this issue tries to find out a solution that can stably trigger TxD on DUT. 8 companies comment on this topic. 4 companies support that TPMI-based TRP testing is workable for TxD. 2 companies do not support using TPMI to trigger TxD. And 2 companies pose a problem of coverage hole of test method, i.e. not all the UEs support TPMI=2~5, or TPMI may not stably trigger TxD. 
If TPMI-based approach is not the consensus, moderator suggest to discuss Qualcomm’s proposal.
“Configure UE with one antenna port for the TRP testing. The test lab doesn’t need to verify whether TxD is enable or not during the testing. For PC2 UE, PC2 and one port are configured during the test, If UE supports TxD, then UE will have to work on the TxD mode. Otherwise, UE will use 26dBm PA with 1Tx. For PC3 UE, UE will not work on the TxD mode anyway.”
Candidate options:
· Proposal: Configure UE with one antenna port for the TRP testing. 
Recommendations for 2nd round:
· Capture the agreements in the WF, if any.

Issue 1-1-4: Proposals on Test Method B
9 companies comment on this topic. No consensus is reached, most companies share their views that FFS is needed on testability issue and test campaign is helpful. And the issue of phase difference or phase shift has been raised which should be seriously considered when defining test method. 
Recommendations for 2nd round:
· Further discuss and capture the agreements in the WF, if any.

Issue 1-1-5: Test methodology for TxD with four transmit antennas
8 companies comment on this topic. No consensus is reached. 3 companies suggest to focus on 2 antenna transmitting simultaneously, and deprioritize this issue. Considering 4 antenna transmitting simultaneously is rarely supported by UE, especially smartphone, moderator suggests the following tentative agreement.
Tentative agreements:
· Focus on the case of 2 antenna transmitting simultaneously.
Recommendations for 2nd round:
· Capture the agreements in the WF.

Issue 1-1-6: Other considerations on the test methodology
8 companies comment on this topic. No consensus is reached on avoiding elaborating a test where intellectual property on TxD needs to be declared. It highly depends on final test method development. Moderator’s suggestion is that this issue can be revisited when the candidate test method necessarily needs intellectual property declaration. 
There are 4 supporting companies on the proposal of encouraging TE vender’s feedback on whether TxD mode can be maintained by equipment during testing.
Recommendations for 2nd round:
· No.


	Sub-topic 1-2: Test methodology for TAS ON
	Issue 1-2-1: Factor 1 for Tx antenna switch ON
6 companies comment on this topic. 4 companies share their positive view on the proposal. 1 company has strong concern based on the consideration of system manufactures and IP implications. Moderator suggest the following tentative agreement.
Tentative agreements:
· Encourage interested companies to verify the sensibility of the proposed test solution.
[bookmark: _GoBack]Recommendations for 2nd round:
· Capture the agreements in the WF.

Issue 1-2-2: Factor 2 for Tx antenna switch ON
6 companies comment on this topic. 3 companies support the proposal, and 1 company is negative on the proposal. 2 companies have clarification questions on the detailed implementation of the proposal. Further discuss is needed in 2nd round.
Recommendations for 2nd round:
· Further discuss the topic, capture the agreements in the WF, if any.




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  

	R4-2207687
	One company commented. It is to postpone this CR until RAN4 make agreements on TxD/UL MIMO test method.



Discussion on 2nd round (if applicable)


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

	
	WF on FR1 TRP TRS for UE with multi-antenna
	OPPO
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2207686
	
	Discussion on TxD active cancellation
	Apple
	Noted
	

	R4-2207687
	
	draft CR to 38.834 on TRP for TxD UEs
	Apple
	Postponed
	

	R4-2208282
	
	on TRP measurement under TxD
	Huawei, HiSilicon
	Noted
	

	R4-2208629
	
	Views on TxD test methods
	vivo
	Noted
	

	R4-2208675
	
	Discussion on TRP test method for Tx diversity
	Qualcomm Incorporated
	Noted
	

	R4-2209434
	
	The influenced factors for Tx antenna switch ON
	OPPO
	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

	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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Table E.2-1 The influenced factors with priority for Tx antenna switch ON

Factor D Potential Influence factors - Priority~
Factor 10 Dowalink Rx signal » Higho
Factor 20 Near-body/abject sensor ~ Low~
Factor 30 USIM card setting » Low~
Factor 40 Base station signalling » TBD~
Factor 50 Particular optimization algorithms ~ TBD~
Factor 62 Efficacy of the TAS ON methodology (i.c. ability to rank devices based | NA~

on lab test to be correlated to ranking based on field performance) <
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« Sub-toipc 1-2: Test methodology for TxD -

Issue 1-2-1: Test method down selection -

Agreement:
- RAN4 can further discuss the feasibility of the following approaches:
- Method Av
- Option Al: To measure TRP per antenna under test mode separately and sum them up. -

- Option A2: To measure TRP per branch via sending TPMI 0 and TMPI 1 separately and sum them

up. ¢

- Method B: Make UE worked in Tx Diversity mode. Test TRP with both of the antennas transmitting
together. It is the TRP for the UE with Tx Diversity. -

- Other methods are not precluded -
- The detailed UE configuration is FFS|-

- RAN4 should further discuss the dependency of TxD and ULFPTx




