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1 Introduction
TxD has been widely discussed in Rel-15 but no conclusion can be reached. To solve the dead lock, now efforts are focusing on specifying the requirements in Rel-16 then see whether it can also be included in Rel-15.

In RAN4#97e, the WF [1] on enabling transparent TxD has been approved as a starting point to stabling the TxD requirements and also the measurements.
This paper continue discuss the open issues in [1].

2 Discussion

2.1 Declaration for Default TX Connector and UE Behaviour 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


These questions are testing specific and can be decided by RAN5 actually. In our view, in conduct tests the transmit antenna connector is determined, no changing is expected since the antenna switching mostly is to solve the hand blocking or solving SAR issues. These factors are not exist in conduct tests. Therefore, UE declaration based Tx detection is possible in case UE use multiple Tx during tests, and test mode is just one of the implementation method.

Observation 1:   UE is not expected to change transmit antennas during conduct tests, and declaration based antenna selection method is applicable.
Proposal 1:        It is proposed to assume UE connector under test is unchanged and either UE declaration based method or test mode based method can be used.
Proposal 2:        Inform RAN5 about the information above and it is up to RAN5 decide whether UE declaration based method or test mode based method can be used in conformance testing.

2.2 Power splitting
	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


Actually it is not quite clear why this issue is discussed here since in UL MIMO no such issue has been brought up, and similar situation is for TxD. In our view, we need to distinguish two aspects, one is for requirement definition, and the other is for UE implementation.

When defining requirements, it is ok to assume same power split for simplicity. However, in UE real implementation, it is well known that due to different antenna location, the output power in the antenna connector is different for different branches. One example is UE supporting SRS switch function, and larger IL is allowed for the antennas than the main antenna as below.
	The value of ∆TRxSRS is 4.5dB for n79 and 3 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 3 in the band.  The value of ∆TRxSRS is 7.5dB for n79 and 6 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 2 in the band.


Therefore, it is reasonable to assume unequal power split in real implementation, but as mentioned above, equal power split can be used in requirement definition just for simplicity.
Observation 2:   No such issue has been brought up in UL MIMO and same principle can be used for TxD.

Observation 3:   This issue shall be distinguished as two aspects, one is for requirement definition, and the other is for UE implementation.
Observation 4:   Even power is equally split between logical antenna ports, the ILs are most likely different considering the different antenna locations which leads to the conduct power different.
Proposal 3:        It is proposed to keep flexibility of UE implementation and allow any power split between connectors but requirements are defined under the assumption that power is equally split.

2.3 Signaling for Transparent TxD
	Whether and how RAN4 introduce signalling for transparent TxD: 
· Option 1: Introduce some sort of signaling by UE
· Option 1a: Use ModifiedMPRbehavior bits to signal additional relaxations.
· Option 1b: Introducing a new (capability) signalling for TxD
· Option 1c: Introducing a new power class (e.g. PC2.5) for TxD
· Option 2: Based on UE vendor declaration.
· Option 3: Using existing signalling to indicate the 2Tx implementation capability.


It is not clear the intention of introducing TxD signalling especially TxD is transparent in RAN1 spec. In our view, the only reason to make the TxD is aware to outside is for testing purpose. And this can be achieved by UE declaration and then corresponding requirements can be applied. So there is no need for TxD signalling at all.
Observation 5:   It is not clear the intention of introducing TxD signaling and the only possible reason is to make the TxD be aware to TE during testing.
Observation 6:   UE declaration method can be used to apply corresponding TxD requirements and no signaling is needed.
Proposal 4:        It is proposed to not introducing signaling for TxD and UE declaration can be used for conformance testing.

With above discussion, in our view most issues are testing specific and RAN4 should proceed with agreeing on TxD requirements and continue discuss test specific issues afterwards if any in maintenance.
Proposal 5:        It is proposed to focus on TxD requirements definition and further discuss the test specific issues afterwards in maintenance manner.

3 Conclusion

2.1 Declaration for Default TX Connector and UE Behaviour under Conformance Testing
Observation 1:   UE is not expected to change transmit antennas during conduct tests, and declaration based antenna selection method is applicable.
Proposal 1:        It is proposed to assume UE connector under test is unchanged and either UE declaration based method or test mode based method can be used.

Proposal 2:        Inform RAN5 about the information above and it is up to RAN5 decide whether UE declaration based method or test mode based method can be used in conformance testing.

2.2 Power splitting
Observation 2:   No such issue has been brought up in UL MIMO and same principle can be used for TxD.

Observation 3:   This issue shall be distinguished as two aspects, one is for requirement definition, and the other is for UE implementation.
Observation 4:   Even power is equally split between logical antenna ports, the ILs are most likely different considering the different antenna locations which leads to the conduct power different.

Proposal 3:        It is proposed to keep flexibility of UE implementation and allow any power split between connectors but requirements are defined under the assumption that power is equally split.

2.3 Signaling for Transparent TxD
Observation 5:   It is not clear the intention of introducing TxD signaling and the only possible reason is to make the TxD be aware to TE during testing.
Observation 6:   UE declaration method can be used to apply corresponding TxD requirements and no signaling is needed.
Proposal 4:        It is proposed to not introducing signaling for TxD and UE declaration can be used for conformance testing.

Proposal 5:        It is proposed to focus on TxD requirements definition and further discuss the test specific issues afterwards in maintenance manner.
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