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Introduction
In this paper we share our view on some of the remaining open issues for Tx diversity as discussed in the last meeting and captured in WF R4-2011768 [1]. 
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 Discussion on WF R4-2011768
Declaration for 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.
While we understand that it is necessary to measure on both Tx connectors for Tx test cases, it is important to remember that the UEs supporting Tx diversity also need to pass the tests for Rx, RRM, protocol testing, etc.
In many of these cases (e.g. Rx, demod) the pass/fail decision is made based on the throughput measured by the UE under test, which corresponds to ACK/NACK detected by the test equipment. Therefore it is critical for the test equipment to reliably detect the information sent by the UE. Since it is up to UE implementation how to exactly utilize Tx diversity and which antenna connectors to use under which conditions, this cannot be predicted by the test system and may lead to not receiving the UE response properly.
Another example would be RRM test cases, where the reliable evaluation of the UL transmissions in time and power is crucial, since for many test cases it represents the test metric itself, as examples show below:
-	Time metric: delay of first PRACH (mobility tests), exact transmission time of first SRS, PUSCH (timing tests)
-	Power metric: power of first PRACH (PRACH test), power of first transmitted PUSCH (RLM tests)
As such it is very important to have a precise defined test environment, in order to not misinterpret a valid occasion as a failed one. This could happen, e.g. if a transmission is not detected due to measurement at the non- / low-power transmitting antenna.
Therefore from a test system and test case execution point of view one the Options 2 or 2a is preferred.
Proposal 1: RAN4 agrees on either Option 2 or 2a.

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 
This issue is somewhat related to the previous one. Since it is unknown to the test equipment, what conditions may lead to the UE changing its Tx diversity behaviour, this cannot be predicted and may lead to issues during a test case.
For many test cases, which are e.g. run at fixed power, this may not be an issue, since it can be assumed that the UE does not change its behaviour anymore after reaching this power level (e.g. max power). However, there are also TCs where the UE needs to adjust its power during the test and where not only the power of the transmission, but also its timing is critical. These are for example time mask or power control TCs, where the UL power of the UE changes during the test. In case the UE changes its behaviour in between test steps (e.g. UE transmission changes suddenly increases on 1 antenna, but drops on the other one), this may lead to issues during the TC execution. 
Taking into account the agreements from last meeting, that the requirements are defined as “sum of powers from both connectors” [1], the TE is required to measure both connectors in any case, as described in Option 2. However as described above, sudden changes in transmission from a connector may cause problems in the TC execution.
Therefore it would be preferable that during TC execution the Tx diversity status of the UE under test is stable, either option 1a or 1b is preferable from this point of view.
Proposal 2: RAN4 agrees on Option 1a or 1b.
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In this contribution we discussed the open issues for Tx diversity and on the number of Tx antenna connectors and make the following proposals. 
[bookmark: _GoBack]Proposal 1: RAN4 agrees on either Option 2 or 2a.
Proposal 2: RAN4 agrees on Option 1a or 1b.
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