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1.	Introduction
Discussions on the transparent Tx diversity (TxD) issues are continued more than a year since this UE feature cannot actually be completely 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 #97-e meeting [1] but there are still remaining issues. In this contribution we show our views on some of these remaining items.

2.	Discussion
2.1 Open issues in WF (R4-2016830)
 There are multiple remaining issues after the discussions of #97-e (2020 Nov.). In this contribution we show our views on the following remaining issues listed in the WF [1].
(1) UE Behavior under Conformance Testing
[bookmark: _Hlk59113593](2) Signaling for Transparent TxD

2.2 UE Behavior under Conformance Testing
 Remaining issue is described as follows.
	Background:  Motivation is to guide how to test requirements that require power changes such as relative power control.
Proposals:
· 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


For the relative power tolerance test, we considered a recommended status of TxD from a viewpoint of an actual test procedure and an implementation of the test case in the conformance test system. The test procedure in TS 38.521-1 [3] can roughly be described as follows. Here we chose a sub test of a ramping up pattern. 
1) SS sends uplink scheduling information via PDCCH DCI format 0_1 to schedule the UL RMC, and send uplink power control commands to the UE until it reaches to an initial target power level (= -33 dBm).
2) SS schedules the UE’s PUSCH data transmission as described in TS 38.521-1. On the PDCCH format 0_1 for the scheduling of the PUSCH, the SS will transmit a +1dB TPC command at the first slot in a sub-frame and continue ramping up the UL power of UE during a certain period such as one radio frame.
3) Test equipment measures the power of PUSCH transmissions during step 2) to verify that the UE relative power control meets test requirements in TS 38.521-1.
4) Repeat step 2) and 3) until a measurement number reaches to the specified total number of radio frames/ sub-frames.
5) Repeat step 2) to 4) with different RB allocation patterns. (Currently 3 patterns are defined in TS 38.521-1.) 

When we consider an actual UE behavior of TxD functionality during the procedures above, though details of the TxD  implementation in a UE are not defined, we expect that there is a possibility that the UE switches its TxD status during step 2) above by the nature of its “transparent” characteristics. For example the UE may activate the TxD at a specific power level as the configured output power ramps up and exceeds the UE’s capability with only one physical antenna port. The example of an output power plot from one antenna connector is depicted in figure 2.2-1.
Observation 1: There is a possibility that the UE switches its TxD status while ramping up/down its output power level for relative power control tolerance test.
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Figure 2.2-1: Example of an output power plot from one antenna connector (FDD ramping up pattern)
 On the other hand, since most of the RF test system configurations for FR1 is designed based on the existing LTE test systems, and also because we indeed have no precedent of UL-MIMO LTE product, RF power measurement configuration is assuming only one antenna connector at a time. Therefore to achieve the measurement with TxD feature, there is a need to carry out measurements twice in series by switching measurement paths of two antenna connectors regardless with the TxD status. And there is a big impact to the existing test system configuration if we need to measure two antenna connectors simultaneously. 
Observation 2: For FR1 RF test system, to achieve the measurement with TxD feature regardless with the TxD status, there is a need to carry out measurements twice in series by switching measurement paths of two antenna connectors.
Proposal 1: Allow a flexibility in the FR1 RF test system to carry out measurement twice in series to achieve the measurements with TxD feature.   
 In this case (measure two antenna connectors in series) what matters most for the test system is a repeatability of TxD activation/deactivation timing in a UE. If the repeatability is maintained during the relative power control measurement, it is possible for the test system to carry out the test without mandating UE to keep its TxD status (option 2 becomes acceptable). On the other hand if there is a possibility that the TxD activation timing varies for example due to a factor of open loop power control in a UE, then we need the functionality somehow to keep its TxD status unchanged during the measurement (Option 1a or 1b need to be agreed). 
Observation 3: Option 2 is acceptable on condition that a repeatability of TxD activation/deactivation timing in a UE is maintained.
 At this moment it is not clear how a UE can keep its TxD status (option 1a). Therefore in a case the repeatability of TxD activation timing in a UE cannot be maintained, we propose to agree option 1b.
Proposal 2: Agree with option 1b or 2 depending on the repeatability of TxD activation/deactivation timing in a UE. 

2.3 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 a necessity of a signalling for TxD is related on how we decide the Proposal 2 above, and also how we define requirements and measurement procedures for the UE with TxD feature. If we need to control the TxD status of the UE, we need to have at least a test command. If we do not need to control the TxD status and neither 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 since we agreed to declare two antenna connectors under test in the last WF [1], and we can know which antenna connectors to monitor by the declaration. 
 Another idea is 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 a signalling. In a case the signalling is necessary, our preference is option 2 from the test case implementation perspective. We suggest on the new signalling to report not only the capability but also the TxD status. Also another signalling to control TxD on/off status is required.
Observation 4: A necessity of a signalling for transparent TxD depends on how we define requirements and measurement procedures for the UE with TxD feature.
Proposal 3: In a case the signalling is necessary, our preference is Option 2.
Proposal 4: It is suggested for the signalling to report not only the capability but also the TxD on/off status. Also another test command to control TxD on/off status is required.

3. Conclusion
In this contribution we discussed remaining items on the Tx diversity feature regarding the UE behaviour under conformance testing and a signalling.
Observation 1: There is a possibility that the UE switches its TxD status while ramping up/down its output power level for relative power control tolerance test.
Observation 2: For FR1 RF test system, to achieve the measurement with TxD feature regardless with the TxD status, there is a need to carry out measurements twice in series by switching measurement paths of two antenna connectors.
Proposal 1: Allow a flexibility in the FR1 RF test system to carry out measurement twice in series to achieve the measurements with TxD feature.   
Observation 3: Option 2 is acceptable on condition that a repeatability of TxD activation/deactivation timing in a UE is maintained.
Proposal 2: Agree with option 1b or 2 depending on the repeatability of TxD activation/deactivation timing in a UE. 
Observation 4: A necessity of a signalling for transparent TxD depends on how we define requirements and measurement procedures for the UE with TxD feature.
Proposal 3: In a case the signalling is necessary, our preference is Option 2.
[bookmark: _GoBack]Proposal 4: It is suggested for the signalling to report not only the capability but also the TxD on/off status. Also another test command to control TxD on/off status is required.
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