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1.
Introduction
In RAN4#92 Ljubljana lengthy discussion on enabling PC2 UL MIMO happened. WF [8] was with the following agreements:

No specific requirements for TX diversity is written in RAN4 specification. 

RAN4 will follow RAN1 agreements and is discussing possibility for RAN4 requirements to accommodate TX diversity

LS to RAN5 will be sent to ask them to confirm feasibility of TX diversity testing
The LS to RAN5 was sent [9].

In addition, an agreement about RAN1 LS was made and recorded in the meeting minutes: 

Agreement: we also send an LS to RAN1 to clarify the meaning of specification trasparance of Tx diversity.
But LS was not sent. In this paper we explain current situation and what are options for moving forward.  
2. 
Discussion
2.1 RAN1 question 
 This discussion can be considered to begin in RAN4#84-Bis Dubrovnik with LS from RAN1 [1] that informed that: “For CP-OFDM waveform based PUSCH, operation with UL transmission diversity is transparent to specification”. Later RAN1 also made similar agreements for DFT-s-OFDM in RAN1-NR-AH#3 Nagoya. This agreement means UE is allowed to implement diversity schemes and specifications should not make any assumption on the implementation. In our view, Ran4 does not need to ask the meaning of specification transparency from RAN1. 
Observation 1: RAN4 already has the knowledge what specification transparency means

2.2 Current situation of the specification support for diversity
As TE vendors pointed out, RAN5 is not prepared to test UE’s with TX diversity [9]. With the current Ran4 language and Ran5 test implementation, the agreement written in WF [2] will be realised so that UE which declares being PC2 and UL MIMO capable, has to be capable of producing 23 dBm for each layer for UL MIMO test and then 26 dBm from one antenna port for basic transmission mode test. The CR [10] we have again provided in this meeting would provide necessary changes to enable TX diversity i.e. enable device with two 23 dBm PA’s to fulfil PC2 requirements.  
Observation 2: Without necessary changes to Ran4 and Ran5 specifications, 23+23 dBm PA configuration device will not meet PC2 requirements in conformance tests.
2.3 Requirements and their verification considerations
For RAN4 specification and RAN5 testing to support specification transparent tx diversity, all the powers, including unintentional from any connector must be summed and requirements written to apply at UE level accordingly. Verification can be done sequentially or more preferably simultaneously from all connectors. We have provided a draft CR for the details on how the requirement should be written. 
Observation 3: To enable specification transparent tx diversity, requirements need to apply at UE level regardless of how many antenna connectors UE utilises for the transmissions 

If verification is done sequentially, EVM needs to be considered carefully. For the inband transmit signal, how to distinguish between very low power leakage from intentional low power signal maybe difficult. For clarity, UE may implement tx diversity in such way that powers are unequal from different connectors. If the power level in one of the connectors is low, the noise floor will cause the EVM test to fail but since majority of the radiated power is coming from high power antenna connector, UE will pass at UE level. To avoid failing a known good UE, proper way to verify EVM would be to sum the errors and powers before determining the fail pass result. This way the EVM will get weighted by the signal power. Similar approach may need to be applied for all transmit signal quality tests. This should be discussed further when implementing tests.  
Observation 4: Requirements for UE that implements TX diversity can be verified sequentially from each antenna connector  
2.4
Options for going forward

Since RAN4#92Bis is very in Rel-15 and this topic seems to be very contentious, Ran4 should decide from one of the two approaches in this meeting to enable final CR agreement in next meeting (RAN4#93):
A) Agree no tx diversity is supported by RAN4 specifications and focus on proper support in Rel-16 under NR eMIMO WI

B) Agree to enable specification transparent TX diversity support in to RAN4 specifications and accept CR [10] that enables that

Choosing option A would be unfortunate since all the time spent for this discussion during Rel-15. How to address the TE concerns on changing existing test setup should be left to RAN5. RAN4 work should not be impacted by decisions or maturity in another workgroup. Afterall, RAN1 informed RAN4 [1], not asked about this specification transparent transmit diversity.  
Proposal: Agree to enable specification transparent TX diversity support in to RAN4 specifications and accept CR in R4-1910746
Conclusion
We discussed the situation with specification TX diversity and made the following observations:

Observation 1: RAN4 already has the knowledge what specification transparency means

Observation 2: Without necessary changes to Ran4 and Ran5 specifications, 23+23 dBm PA configuration device will not meet PC2 requirements in conformance tests.

Observation 3: To enable specification transparent tx diversity, requirements need to apply at UE level regardless of how many antenna connectors UE utilises for the transmissions 

Observation 4: Requirements for UE that implements TX diversity can be verified sequentially from each antenna connector  
We provided two options to progress the work and close the issue of the Rel-15 TX diversity:

A) Agree no tx diversity is supported by RAN4 specifications and focus on proper support in Rel-16 under NR eMIMO WI

B) Agree to enable specification transparent TX diversity support in to RAN4 specifications and accept CR [10] that enables that

We also made one proposal:

Proposal: Agree to enable specification transparent TX diversity support in to RAN4 specifications and accept CR in R4-1910746
i.e. we prefer option B
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Appendix: Agreements
Proposal 1: The total output power shall be the sum of the powers of the individual antenna ports
Proposal 2: For 1-layer operation the EVM shall be met on a per antenna basis. 

Proposal 3: The individual powers at the 2 antennas shall be summed as a function of frequency and compared with the SEM mask. 

Proposal 4: The sum of the powers of the individual antenna shall meet 31 dB ACLR for PC2
Proposal 5: The MPR and AMPR values that shall apply at each antenna port are those corresponding to the power class of the UE calculated from the sum of the powers of the individual antenna.  In other words, for a UE delivering PC2 by combining two PC3 chains, each antenna port shall be individually afforded the PC2 MPR/A-MPR.
