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1 Introduction

Tx diversity has been discussed for several meetings and it was agreed that this feature could be allowed at least in Rel-16 in RAN4 94bis-e meeting though whether it can be allowed in Rel-15 still remains controversial among different companies. Anyway, since Tx diversity may have a major impact on the test case development, it needs to be discussed how to define the requirements first for such UEs implementation. In the last RAN4 96-e meeting, how to enable the Tx diversity in Rel-16 was discussed based on the open issues listed in agreed WF [1] from RAN4 95-e meeting and some agreements were made in the new WF [2]. This contribution provides some views on the remaining open issues for core requirements.
2 Discussion
2.1 EVM Requirement for Transparent TxD
In the last meeting, RAN4 agreed to define requirements for MOP and emission requirement so that power is measured correctly for all implementations, including UE with transparent TxD:
· Use “requirements apply to a sum of both connectors”. 
· This is clarified as: Measure the power and emissions per connector and then sum them up afterwards.
In order to facilitate the test, it is suggested that all the tests for the Tx requirements could be as consistent as possible. From this point of view, EVM shall be also tested separately from each connector, then sum them up afterwards. Thus, the agreed method that combining two EVM values tested at each antenna connectors by weighting them with the measured power is more consistent with other Tx testing compared to the new test method proposed in [3], since the new test method seems to require to test simultaneously for antenna connector and get the EVM based on the antenna port.

Observation 1: the agreed method that combining two EVM values tested at each antenna connectors by weighting them with the measured power is more consistent with other Tx testing compared to the new test method proposed in [3].
2.2 Declaration for default TX connector
In the WF [2], different options are listed as follow on declaration for default Tx connector.
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
This question is raised by RAN5 for those tests that need to verify the throughput such as Rx, RRM, DEM testing, etc. since the pass/fail decision for those tests is based on the evaluation of the UE feedback, it must be guaranteed that the TE correctly receives such feedback. Thus, only one Tx antenna connector can be used as Tx feedback during conducted testing since if switching Tx antenna connector is used, some feedback would be missed. Obviously, option 1a is not preferable since it maybe too much burden for TE to check all TX antenna connectors. The option 1b that only declared Tx antenna connector is detected during testing can decrease test burden, and it seems to have more flexibility when testing because the tested Tx antenna connectors may be different in different test cases. However, in our view, that flexibility may be needed for OTA test but not the case for conducted test. For the conducted test, only one determined Tx antenna connector is enough for all test cases. From this point of view, Option 2 and 2a is preferable since they are simpler than other options since it is not needed for TE to detect any Tx antenna connectors. Regarding option 2 or option2a, we think they are the same thing just a different words.
Proposal 1: Option 2 or Option 2a is preferable on declaration for default Tx connector.
2.3 UE Behavior under Conformance Testing
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
The challenging for Tx diversity conformance testing is that the UE behaviour is unknown to the TE and the UE may or may not use different Tx antenna connectors for transmitting its signals which may create problems when testing power related requirements. In order to solve this issue, it is better that UE will keep the tx diversity status unchanged in conformance testing. But how to guarantee the status unchanged during testing, we think it seems introducing test mode signalling is inevitable (not applied in real deployment).
Proposal 2: Option 1b is preferable for UE behavior under conformance testing.
2.4 Power Splitting Behavior
RAN4 agree UE behaviour for power splitting as: 
· Option 1: Only allow equal power split between connectors
· Excludes 17+17+20 dBm implementations
· Excludes power control optimizations
· Option 1a: Per instructed as test mode, UE should keep equal power split between connectors in all cases. 
· Option 2: Allow any power split between connectors
RAN1 specification says that the power is split equally between antenna ports. Thus, in our view, if UE only implements two PA and two antenna connectors, it can only allow equal power split between connectors logically even though the actual output power between the connectors may be different due to different front-end loss. However, for the flexibility on implementation, we would not like to preclude the three PA case i.e. 17+17+20 dBm. For the requirements, we could use two PA case as a baseline to make them simple. Thus, it is proposed choosing option 1a as UE behavior for power splitting.
Proposal 3: it is proposed to choose option 1a as UE behavior for power splitting.
2.5 Signaling for Transparent TxD

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
It seems this issue was raised by considering some different requirements may be needed for Tx diversity and the benefit of reducing the test complexity if a capability signaling is introduced for Tx diversity. In our view, for the need of different requirements, since it has been agreed that all the MOP and unwanted emission are defined as the sum of powers from both connectors which means those requirements are per UE level, from regulatory requirements point of view, there are no need to define different requirements except MPR(A-MPR) requirements which may need additional relaxations due to additional IMD emissions for Tx diversity. Thus, the simplest solution is option 1 that Using ModifiedMPRbehavior bits to signal additional relaxations. For the test complexity, we think if Test mode signalling is introduced, the test complexity can be also greatly reduced. Therefore, it is proposed not to introduce a new signalling or new power class, but only use Use ModifiedMPRbehavior bits to signal additional relaxations.
Proposal 4: it is proposed to choose option 1 for the issue on Signaling for Transparent TxD
3 Conclusion

In this paper, we give the further analysis based on the WF [2] in the last meeting and make the following proposals:
Observation 1: the agreed method that combining two EVM values tested at each antenna connectors by weighting them with the measured power is more consistent with other Tx testing compared to the new test method proposed in [3].
Proposal 1: Option 2 or Option 2a is preferable on declaration for default Tx connector.
Proposal 2: Option 1b is preferable for UE behavior under conformance testing.
Proposal 3: it is proposed to choose option 1a as UE behavior for power splitting.

Proposal 4: it is proposed to choose option 1 for the issue on Signaling for Transparent TxD
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