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1. Introduction
In RAN4#96-e meeting, the transparent TxD was discussed under TEI16 as documented in [1] and a WF [2] was also agreed. However, the agreements are still limited and are as following:
· RAN4 agree to define requirements for MOP and emission so that power is measured correctly for all implementations, including UE with transparent TxD:
· Use “requirements are defined as the sum of powers from both connectors”. 
· This shall be interpreted as: Measure the power and emissions per connector and then sum them up afterwards.
· RAN4 will clean-up all requirements related to summing the powers and emissions, including UL MIMO, UL full power transmission requirement. 
· RAN4 agree the location in Specification to capture EVM definition for transparent TxD, as
· Annex F
· RAN4 agree MPR defined for TxD is applied to the total output power rather than at each antenna connector
For other points, there are still divided views and some new options were also discussed. The main points including:

· New EVM definition for transparent TxD
· Declaration of default Tx connector
· UE behavior on keeping the tx diversity under conformance testing
· UE behaviour for power splitting
· Signaling for Transparent TxD
· Applicability of TxD procedure & requirements

· Necessity of CDD related requirement
In this contribution, we mainly provide our views on these remaining issues. 
In addition, there is a long standing RAN5 LS in [3] that have not been replied. One draft reply was prepared in [4] but was not agreed. This was briefly discussed in this paper and a draft reply LS was also attached. 
2. Discussion
2.1 Remaining issues 

New EVM definition for transparent TxD

Although there is an earlier agreement on how to combine two EVM values measured in the two antenna connector as following:
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There is a new proposal in [5], and some support were gained as in [1], propose to consider the following equation based on the assumption that noise are uncorrelated.
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There was a debate on whether the various assumptions behind the two equations should be reasonable or not. Generally the latter one is based on more analysis, but also depend on many preconditions and theoretical analysis which could somehow limit the credibility under different conditions. It should also be noted that EVM calculation per connector is unchanged and the two equations are only the way to further combine them.

We are generally fine with either options, since either of them seems could be serve the purpose and it could be only limited difference in actual test. There is also another ongoing discussion of EVM for UL-MIMO and progress could referenced to [6]. We can also wait that topic for more reference if prefer. However, if no conclusion could be reached, may be keeping the previous agreement is a natural way to go.
Proposal 1: Accept either equation for EVM calculation. Keep original one if no consensus can be reached.
Declaration/Behavior & Test mode

During the discussion of the following issues, there is different understanding on how to declare default Tx connector, how to keep the TxD status and the behaviour for power splitting:
· Declaration of default Tx connector

· UE behavior on keeping the tx diversity under conformance testing

· UE behaviour for power splitting

The conformance test sometimes need to be more “fixed” than the signalling could control to fulfil test feasibility. Currently there are some test modes defined in TS 38.509 such as beam lock etc. In case there is no other way, the  Admittedly, test mode can simplify the tests and reduce the discussion on various issues since more controlled behaviour could be defined while keeping enough feasibility for implementation. However, there would be additional work to define those test specific functions and behaviours, not only in spec but also UE implementation. In addition, there seems still doubt on whether restricted behaviour would be typical or sufficient enough to verify the actual field behaviour. So it is proposed to only consider test mode definition in case no conclusion could be reached on this issues.

Proposal 2: Only consider test mode definition in case no conclusion could be reached on these issues.

Signalling for Transparent TxD

There are several options provided in [1]:
· 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
· Option 5: Other means…

It seems that this is one of the most divided question and no majority or convergence could forseen. Since new MPR is needed, option 4 seems not ok. Among other, we believe ModifiedMPRbehavior is the least impacted one while keeping different MPR options. New power class definition might be the most comprehensive solution but the impact seems to much. New capability signalling can also be an clean option, but would make release independent rather difficult. 

Proposal 3: ModifiedMPRbehavior is still preferred for TxD related signaling. 
Applicability of TxD procedure & requirements

This one is somehow related to previous question. If signalling or even power class is introduced, of cause there would be dedicated TxD procedure and requirements. The main difficulty is in the case that the TxD is “transparent” and unknown to the network, what should be done.
Proposal 4: Confirm this point after the signalling of TxD is set.
Necessity of CDD related requirement

The main argument for this is CDD is a typical TxD implementation and the actual performance would depend on certain factors. However, there are many objections since detailed TxD scheme is a implementation, and there are other simulation show that these requirements would be highly depend on other conditions if exist [R4-2010094, Samsung], thus hard to set really meaningful requirements. With this, and also consider the timeline, we propose not to define CDD related requirement.

Proposal 5: Not to define CDD related requirement.
2.2 Draft Reply to RAN5 

A RAN5 LS related to FR1 TxD testability was received one year ago in [3]. Unfortunately, it has never been replied due to certain controversial issues. One intermediate draft reply was prepared in [4] but was not agreed because a dispute in applicable releases. Now there is more solid progress, and it might be possible to provide some feedback.
The MOP and emission requirements were already confirmed to be UE level, and the testing would be done by measuring the power and emissions per connector and then sum them up afterwards. For EVM, the common understanding is testing is also be done per connector, and combined using certain equation to have a UE level EVM.

For the applicable of release, now it is already agreed that this feature should be Rel-16, and whether Release independence could be applied would be further discussed. 
A draft version was attached in the Annex.
Proposal 6: Reply RAN5’s LS.
3. Conclusion

In this contribution, we mainly provide our views on these remaining issues, and provide a reply LS to a long standing RAN5 LS. The following proposals were provided:

Proposal 1: Accept either equation for EVM calculation. Keep original one if no consensus can be reached.
Proposal 2: Only consider test mode definition in case no conclusion could be reached on these issues.

Proposal 3: ModifiedMPRbehavior is still preferred for TxD related signaling. 
Proposal 4: Confirm this point after the signalling of TxD is set.
Proposal 5: Not to define CDD related requirement.
Proposal 6: Reply RAN5’s LS.
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1. Overall Description:

RAN4 would like to thank RAN5 for the response LS on testability of FR1 Tx diversity. RAN4 has discussed the further input requested in the response LS and would like to provide feedback as following: 

a) Define requirements for FR1 Tx diversity and clarify whether the requirements apply at a UE or at the antenna connector level. 

RAN4’s feedback: 
The requirements for FR1 Tx diversity shall apply at UE level, including output power, emission etc. 
The MOP and emission requirements would be done by measuring the power and emissions per connector, and then sum them up afterwards. For EVM, testing is also be done per connector, and combined using certain equation to have a UE level requirement.

b) Confirm that the RAN5 assumption of a maximum of 2 UL antenna connectors for Tx diversity is correct.

RAN4’s feedback: yes, RAN4 have the same understanding that maximum number of UL antenna connectors for Tx diversity is 2.

c) Clarify whether the FR1 Tx diversity applies from Rel.-15 or Rel.-16.

RAN4’s feedback: 
FR1 Tx diversity would be introduced in Rel-16. Whether it could be release independent from Rel-16 is still under discussion and would be concluded after the requirements were completed. RAN4 would reply to RAN5 once had consensus.
2. Actions:

To RAN2:
ACTION: RAN4 respectfully asks RAN5 to take the above information into account.
3. Date of Next TSG WG RAN4 Meetings:
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