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1.	Introduction
Extensive discussions on the transparent Tx diversity (TxD) issues are continued for a year since this UE feature cannot actually be transparent from the conformance test aspects and needs to be defined to carry out the measurements properly. Some of the aspects were agreed and captured in the WF at the #96-e meeting [1] but there are still remaining issues. In this contribution we show our views on these remaining items. 

2.	Discussion
2.1 Open issues in WF (R4-2011768)
 There are multiple remaining issues after the discussions of #96-e (2020 Aug.). In this contribution we show our views on the following remaining issues listed in the WF [1].
(1) EVM Requirement for Transparent TxD (Equation to calculate EVM)
(2) Declaration for Default TX Connector
(3) UE Behavior under Conformance Testing
(4) Signaling for Transparent TxD
(5) CDD-related Requirement
 
2.2 (1) EVM Requirement for Transparent TxD
Remaining issue is to decide an equation to calculate EVM as follows.
	RAN4 further study new test method and EVM definition proposed in R4-2011519 [2]: 
FFS whether or not to use new EVM definition to replace above definition.


 First we would like to confirm one of the influence of applying the proposed equation as follows.

 For example, suppose obtained EVM1 and EVM 2 for each antenna connector are both 3%, then EVMport becomes 2.1%. Therefore if the requirement of EVMport is kept same as the transmission without TxD as transparent mode, then a required EVM performance for each antenna connector transmission in a case of Tx diversity operation will be relaxed with a rate of 1/sqrt (2) at the maximum. Is this assumption applicable to the UE as Tx diversity feature?
Observation 1: Required EVM performance for each antenna connector transmission in a case of Tx diversity operation will be relaxed with a rate of 1/sqrt (2) at the maximum.
 Next as for the demodulation algorithm at the gNB receiver (or test equipment) side, even though the equation above is assuming that the receiver of gNB equips the linear unbiased MMSE, detailed definitions are not clarified yet. Until they are defined in the specification, we suppose it is not possible to compare the obtained test results between different test systems. Hence we consider that deciding the EVM requirement (equation) and clarification of linear unbiased MMSE definitions shall be treated as a package.
Proposal 1:  Decision of the EVM requirement (equation) and clarification of the linear unbiased MMSE definitions shall be treated as a package.
 Last point to confirm on the EVM requirement is whether the measurement of EVM for each antenna connector shall be carried out simultaneously or not. In the previous contribution from OEM [2], clause 2 was discussing the way to obtain combined EVM at first assuming gNB with 2 Rx antenna, and later deriving the equation using the assumption of linear unbiased MMSE. Next in clause 3 the proposed equation is using the EVM (EVM1, EVM2) from each antenna connector. However it is not clear if the measurement shall be done simultaneously like discussed in clause 2 in [2] or if it can be done individually. In our understanding, since the EVM is the averaged value from multiple subframes, we assume that the measurement for each antenna connector can be done individually.
Observation 2: The measurement of EVM at each antenna connector during the TxD mode does NOT need to be carried out simultaneously. 

2.3 (2) Declaration for Default TX Connector
Remaining issue is described as follows.
	RAN4 further study the following options for declaration of default Tx connector:
Option 1a: TE needs to detect all antenna connectors for ACK and NACK and any other expected response from UE
Option 1b: TE needs to detect all declared TX antenna connectors for ACK and NACK and any other expected response from UE
Option 2: UE declares which connector is primary TX connector from which ACK and NACK and any other expected response from UE is transmitted in all cases
Option 2a: Per instructed as test mode, UE should keep its default connector (based on UE declaration) unchanged from which ACK and NACK and any other expected response from UE is transmitted in all test cases
Option 3: Regardless of the above options, it should be clarified only tested Tx connector is used as 1Tx transmission.


From a viewpoint of an implementation of test cases to the test equipment, to judge the default Tx connector and possible active Tx connector, there is a need of definitions and a method to judge the default/possible active connector. However as can be seen in another previous WF on EVM measurement for UL-MIMO [3], there are still different views on the total number of antenna connectors per UE. Under such a situation, we expect there will be several different UE implementations per company and there are cases that UE equips multiple antenna connectors depending on the supported frequency ranges or bands, which means that there are antenna connectors which should never be active during the test depending on the band under test. To connect cables between all the possible Tx antenna connectors in a UE and test equipment is not a practical way to test. And also to avoid the unnecessary misdetection by the test equipment, it is practical that the OEM vendor declares which connectors will be active per band under test.
Observation 3: Until now, there are still a possibility that a total number of Tx antenna connectors in a UE is more than 2 depending on the supported bands or FR1 frequency.
Observation 4: Without a declaration of primary Tx connector and possible active antenna connectors, there is no clues for test equipment to judge which antenna connector should be active or not per band for example from 6 connectors in total in a UE.  
Proposal 2: Option 2b (new). UE declares which connectors will be active (both the primary TX connector and the other active Tx connector) per band under test.

2.4 (3) UE Behavior under Conformance Testing
Remaining issue is described as follows.
	RAN4 further study the following options for UE behavior under conformance testing:
· Option 1a: UE will keep the tx diversity status unchanged in conformance testing.
· Option 1b: Test mode signalling is implemented to instruct UE to keep TX div status unchanged
· Option 2: TE will detect and sum for every power step and change in condition from all connector


If we consider the actual UE behavior in the field, we expect that the UE may change its Tx diversity status depending on its environments. However since the change of that UE status may require a re-run of measurement, it is not acceptable for the test case that the UE may change its status during a test. Therefore the UE behavior with TxD shall be fixed and Option 2 should be ruled out.
Observation 5: Since a change of Tx diversity status during a test may require a re-run of measurement, Tx diversity status shall be fixed. Thus option 2 is not acceptable.
Next since the current discussion is based on the transparent TxD, our assumption on whether the UE utilizes the TxD or not is the UE implementation matter. In that case there may be a necessity that we test the UE characteristics for both cases in which UE is utilizing TxD or not. Hence the group should decide the policy whether or not we need to confirm the characteristics of the UE without TxD activated even though the UE declares the capability of TxD.
Proposal 3: RAN4 decides a policy whether we need to confirm the characteristics of the UE without TxD activated even though the UE declares the capability of TxD.
The necessity of the test mode signalling may vary depending on the Proposal 3 above. If we need to confirm the characteristics of the UE both with and without TxD activated, it is necessary that the test equipment can control the TxD status explicitly by the test mode signalling, which can differentiate the UE status explicitly and enables us to carry out the test with TxD and without TxD. This can also enable us to control the UE behavior during the output power dynamic test cases such as time mask and power control tolerance. So regardless with the decision in Proposal 3, our preference is Option 1b.
Observation 6: It is preferred that the test equipment can control the TxD status explicitly by the test mode signalling.
Proposal 4: Agree Option 1b, (1a is the second choice when we do not need to test both UE characteristics with TxD and without TxD).


2.5 (4) Signaling for Transparent TxD
Remaining issue is described as follows.
	Whether and how RAN4 introduce signalling for transparent TxD: 
· Option 1: Use ModifiedMPRbehavior bits to signal additional relaxations.
· Option 2: Introducing a new (capability) signalling for TxD
· Option 3: Introducing a new power class (e.g. PC2.5) for TxD
· Option 4: No need for TxD signalling


 At first the necessity of the signalling for TxD may be related on how we decide the Proposal 3 above, and also how we define requirements and measurement procedures for the UE with TxD feature. If we do not differentiate the requirements between the UE without TxD and the one with TxD, there may be no need to have the signalling from the conformance test perspective. And it may also depend on the declaration of antenna connectors under test. 
 On the other hand, if we need to apply different requirement to the UE with TxD, or if we need to test both characteristics of UE with TxD and without TxD, there is a need to introduce signalling for transparent TxD. In a case the signalling is necessary, our preference is option 2 from the test case implementation perspective.
Observation 7: The necessity of the signalling for transparent TxD depends on how we define requirements and measurement procedures for the UE with TxD feature.
Proposal 5: In a case the signalling is necessary, our preference is Option 2.

2.6 (5) CDD-related Requirement
Remaining issue is described as follows.
	For transparent TxD UE, necessity of CDD related requirements, e.g. requirement on TAE+CDD, is need to be further studied: 
· FFS the necessity of CDD related requirement, by considering: 
· Factors to determine the value of CDD in UE implementation
· Testability
· Other factors are not excluded. 


 As for the testability aspect, as far as the measurement of each antenna connector is carried out separately and also an order of the applied delay to one Tx carrier is sub-micro-seconds like analysed in the other previous contribution [4], we assume that there is not a testability issue for each carrier except for the case a severe power imbalance is applied to one antenna connector. 
Observation 7: As far as the measurement of each antenna connector is carried out separately and also an order of the applied delay to one Tx carrier is sub-micro-seconds, there is not a testability issue for each carrier.    


3. Conclusion
In this contribution we showed our views on the remaining items for transparent Tx diversity issues.
Observation 1: Required EVM performance for each antenna connector transmission in a case of Tx diversity operation will be relaxed with a rate of 1/sqrt (2) at the maximum.
Proposal 1:  Decision of the EVM requirement (equation) and clarification of the linear unbiased MMSE definitions shall be treated as a package.
[bookmark: _GoBack]Observation 2: The measurement of EVM at each antenna connector during the TxD mode does NOT need to be carried out simultaneously. 
Observation 3: Until now, there are still a possibility that a total number of Tx antenna connectors in a UE is more than 2 depending on the supported bands or FR1 frequency.
Observation 4: Without a declaration of primary Tx connector and possible active antenna connectors, there is no clues for test equipment to judge which antenna connector should be active or not per band for example from 6 connectors in total in a UE.  
Proposal 2: Option 2b (new). UE declares which connectors will be active (both the primary TX connector and the other active Tx connector) per band under test.
Observation 5: Since a change of Tx diversity status during a test may require a re-run of measurement, Tx diversity status shall be fixed. Thus option 2 is not acceptable.
Proposal 3: RAN4 decides a policy whether we need to confirm the characteristics of the UE without TxD activated even though the UE declares the capability of TxD.
Observation 6: It is preferred that the test equipment can control the TxD status explicitly by the test mode signalling.
Proposal 4: Agree Option 1b, (1a is the second choice when we do not need to test both UE characteristics with TxD and without TxD).
Observation 7: The necessity of the signalling for transparent TxD depends on how we define requirements and measurement procedures for the UE with TxD feature.
Proposal 5: In a case the signalling is necessary, our preference is Option 2.
Observation 7: As far as the measurement of each antenna connector is carried out separately and also an order of the applied delay to one Tx carrier is sub-micro-seconds, there is not a testability issue for each carrier.    
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