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1. Introduction
In RAN4#97-e meeting, the transparent TxD was discussed under TEI16 as documented in [1] and a WF [2] was also agreed. The agreements are still limited as following:
· Declaration for Default TX Connector
· UE declares which connectors will be active per band under test. TE needs to detect ACK and NACK and any other expected response from UE from all declared TX antenna connectors.
· The word “active” can be replaced by “used for TxD during one test procedure”. (Not necessarily to have transmission all the time.)
· UE declaration needs to describe exact two antenna connectors under test.
· MPR for Transparent and UL MIMO 
· Whether 2 Tx MPR should be the same MPR requirement for TX Diversity and UL MIMO for the same power class.

· Agreement:
· Option 1: Yes
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
· 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 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. The main remaining issue is about the release independency. A draft reply LS was attached. 
2. Discussion
2.1 Remaining issues 

New EVM definition for transparent TxD

There is quite some analysis and also GTW session discussion on this topic. The options have been thoroughly discussed and options were as following:
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It turns out to be that Option 1 still have slight majority support while option 2a/2b also have clear supporters and some merits.

As proposed in earlier proposal [R4-2015321], if no conclusion could be reached, may be keeping the previous agreement is a natural way to go.

Proposal 1: Keep the already agreed EVM definition since it can also work and testable and no new consensus can be foreseen.
UE Behavior under Conformance Testing

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
There is one argument that with signalling reporting, this problem would eased. However, even a signalling is introduced for Tx diversity, it is still questionable whether TxD status is would be kept, since transparent TxD is by spec non-configurable. 

Observation 1: Even with possible signalling, UE transparent TxD behaviour cannot be controlled by the network. It is only possible to indicate to the network/TE if signalling is introduced.
For option 2, the thinking is let the TE judge whether TxD is enabled or not and not ensure the status is unchanged. Now it is clear that TxD would involve some requirements difference compared to single Tx since the MPR would be the same for TxD and UL-MIMO. And TE would have to make sure the UE would applicable to certain set requirements 
Observation 2: It is widely recognised that the testability and requirements applicability is questionable for option 2, though option 1a/b also have drawbacks.
Proposal 2:  Confirm “UE will keep the tx diversity status unchanged in conformance testing.” Based on basic testability consideration. Whether test mode is used or not can be FFS.
Power Splitting Behaviour
Background: Motivation is to guide how to test requirements that require power changes such as relative power control 
Proposals: 
· 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
Though extensive discussion have been already made, equal power is both not clearly justified by both implementation and testability. 
Proposal 3: Allow any power split between connectors.(option 2)
Signalling 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.
Unfortunately, this key difference remains divided. Among companies chose Option 1b/1c, it is generally because want the network to know the detailed structure and the actual working mode of the UE. It should be noted that option 1b/1c is still different, in that power class can only signal the support of TxD and not be dynamically changed, while signalling can be reported to network for current status. It is still doubtful whether this info would be used by network or not. However, this is another controversial point that the transparent txd would be fully not transparent in the signalling scheme.

Observation 3: The main intention for new signalling/power class is for network to consider this TxD structure information. 

Observation 4: Signalling reporting seems to be more dynamic and reflecting current statue, while power class is more a static structure.

Proposal 4: If UE TxD status is proved needed by the network, signalling may be more preferable compared to new power class.

Necessity of CDD related requirement

The discussion has been extended for some time. Considering the current no consensus and time frame of rel-16, it is proposed not to consider this at least in Rel-16 time frame. It migh be considered in Rel-17 if really necessary.
Proposal 5: Not to define CDD related requirement, at least for Rel-16.
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: Keep the already agreed EVM definition since it can also work and testable and no new consensus can be foreseen.

Observation 1: Even with possible signalling, UE transparent TxD behaviour cannot be controlled by the network. It is only possible to indicate to the network/TE if signalling is introduced.

Observation 2: It is widely recognised that the testability and requirements applicability is questionable for option 2, though option 1a/b also have drawbacks.
Proposal 2:  Confirm “UE will keep the tx diversity status unchanged in conformance testing.” Based on basic testability consideration. Whether test mode is used or not can be FFS.

Proposal 3: Allow any power split between connectors.(option 2)

Observation 3: The main intention for new signalling/power class is for network to consider this TxD structure information. 

Observation 4: Signalling reporting seems to be more dynamic and reflecting current statue, while power class is more a static structure.

Proposal 4: If UE TxD status is proved needed by the network, signalling may be more preferable compared to new power class.

Proposal 5: Not to define CDD related requirement, at least for Rel-16.

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:

TSG-RAN WG4 Meeting #98-bis-e                        12-20, April, 2021    

E-meeting
TSG-RAN WG4 Meeting #99-e                            19-27, May, 2021          E-meeting
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