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1	Introduction
[bookmark: _GoBack]In RAN#92 meeting, an WID [1] was agreed in which a TR document the agreements were agreed.
In RAN4#100-e meeting, the skeleton of TR 38.837 was submitted and approved [2]. Two TPs for the requirements part were also approved [3][4]. The capability was discussed in RAN4 with the LS approved in [5] in which the following agreements was reached:
RAN4 would like to confirm the capability of transparent TxD applies to all power classes equally in all the applicable releases via a release independent manner.
In the meantime, RAN2 reach conclusion that signalling would be introduced in Rel-16 and CRs [6][7] were agreed in principle and formal agreement would be after RAN4 completed the Phase 1 requirements.

This paper provides the text proposals for performance part of the TR based on the draft v0.1.0 version which incorporated the skeleton and approved TPs. 
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3	Text Proposal to TR 38.837
--------------Start of text proposal -------------
[bookmark: _Toc78447710][bookmark: _Toc83812912]6	Applicability and verification
Editor’s note: This clause intends to summarize the key part of technical agreements and related background of applicability and verification. For test related issues, the discussion process and the key options were also prepared to be documented for future reference.
[bookmark: _Toc78447711][bookmark: _Toc83812913]6.1	Capability signalling
[bookmark: _Toc78447672][bookmark: _Toc83812914]6.1.1	Agreements
Editor’s note: The final requirements have not been completed yet.
For the signalling options for transparent TxD, as in the WF R4-2103390 and outgoing LS R4-2103360, RAN4 has agreed to introduce a new per-band capability signaling in Rel-16 for FR1 UEs supporting transparent TxD. RAN4 would also like to ask RAN2 to enable release-independent support of this new capability from Rel-15 for PC2, if possible.
There is following reply from RAN2.
RAN2 has discussed whether to enable release-independent support of this new capability from Rel-15, and the following agreements have been achieved:
· RAN2 can support release independent capability of transparent TxD for Rel-15, by allowing early implementation of the Rel-16 CRs.
· It is possible to only apply the change for this new capability for PC2 UEs for Rel-15, but RAN2 would like to understand whether the Rel-16 capability signalling applies for all PCs, while Rel-15 capability signalling applies for just PC2 (as this difference in Rel-15 and Rel-16 capability might impact the signalling design)?
· RAN2 would also like to confirm whether this new capability has any dependencies with other capabilities that should be captured by RAN2 (since the capability is intended as release independent, RAN2 may need to capture such pre-requisites explicitly).”
After receiving the LS, it is agreed that capability singling for TxD applies for all power classes for both Rel-15 and Rel-16 in the WF R4-2107740.
The dependencies with other capabilities were still under discussion.

In RAN4#100-e, it was formally approved by RAN4 in the LS out to RAN2 in R4-2115111 that:
RAN4 would like to confirm the capability of transparent TxD applies to all power classes equally in all the applicable releases via a release independent manner.
This has clarified that the power classes would not be differentiated for release independency. 

[bookmark: _Toc78447673][bookmark: _Toc83812915]6.1.2	Study process
Editor’s note: The discussion process has not been completed yet.
In RAN4#96-e, the signaling for Transparent TxD was started to be discussed, and continued for several meetings without progress.
in RAN4#98-e, there is major break through in this topic with the TxD capability signlaing and release independency. In the agreed WF R4-2103390, the following agreements were made:
· Signaling 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 ( per band capability) signalling for TxD together with existing power classes
· Capability reporting for supporting 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.
· Recommended WF
· For R15 UEs, UE vendor declaration can be used in testing
· For R16 UEs, new signaling, i.e. 1b, is needed to inform the network of the support of TxD. If the signaling can be made to enable release-independent support of TxD from R15 can be consulted with RAN2
It means that transparent TxD can be at least using UE vendor declaration and used in testing for Rel-15.

For the signalling, an LS out R4-2103360 was agreed and sent to RAN2 with the following description and action:
“1. Overall Description:
RAN4 has agreed to introduce a new per-band capability signaling in Rel-16 for FR1 UEs supporting transparent TxD.
RAN4 would also like to ask RAN2 to enable release-independent support of this new capability from Rel-15 for PC2, if possible.
2. Actions:
To RAN2:
ACTION: RAN4 respectfully asks RAN2 to define respective signalling in Rel-16 and discuss release independence to Rel-15.”

In RAN4#99-e, RAN2 Reply LS was received in R4-2107616, in which the feasibility of release independency to Rel-15 by allowing early implementation was confirmed. Further questions were also raised to about applicable power classes and if there are dependencies with other capabilities; 
“RAN2 thanks RAN4 for the LS on signalling scheme of transparent TxD. 
Regarding the new per-band capability signaling in Rel-16 for FR1 UEs supporting transparent TxD, RAN2 can add the corresponding capability in corresponding specification (TS 38.331 and TS 38.306).
RAN2 has discussed whether to enable release-independent support of this new capability from Rel-15, and the following agreements have been achieved:
· RAN2 can support release independent capability of transparent TxD for Rel-15, by allowing early implementation of the Rel-16 CRs.
· It is possible to only apply the change for this new capability for PC2 UEs for Rel-15, but RAN2 would like to understand whether the Rel-16 capability signalling applies for all PCs, while Rel-15 capability signalling applies for just PC2 (as this difference in Rel-15 and Rel-16 capability might impact the signalling design)?
· RAN2 would also like to confirm whether this new capability has any dependencies with other capabilities that should be captured by RAN2 (since the capability is intended as release independent, RAN2 may need to capture such pre-requisites explicitly).”
The key agreements for TxD and power class related issues were documented in the agreed WF R4-2107740. The TxD related part is as following: 
In the WF, the applicable power class for capability signaling was confirmed. However, the dependencies with other capabilities were still under discussion.
LS related - Applicable power class for capability signaling in different releases
· Proposals: 
· Option 1: Applies for all Power Classes for both Rel-15 and Rel-16
· Option 2: Applies for only PC2 for Rel-15, and for all power classes in Rel-16;
· Option 3: Others
· Agreement (GTW): Option 1
It means that RAN4 confirm that the capability singling applies for all power classes for both Rel-15 and Rel-16.

In RAN4#100-e, the following contents were agreed in the LS out to RAN2 in R4-2115111 to reflect the previous agreement:
RAN4 would like to confirm the capability of transparent TxD applies to all power classes equally in all the applicable releases via a release independent manner.
This has clarified that the power classes would not be differentiated for release independency. 
In addition, during the discussion, RAN2 has made agreements that Rel-16 CRs would be approved for this TxD capability signalling, thus conclude the discussion for the release.

[bookmark: _Toc78447712][bookmark: _Toc83812916]6.2	Applicable release
[bookmark: _Toc78447675][bookmark: _Toc83812917]6.2.1	Agreements
Editor’s note: The final requirements have not been completed yet. 
The applicable release of TxD depend on the release dependency which is discussed in the capability signaling part.
TxD requirements would still in Rel-17 RAN4 specs since it is a Rel-17 WI, and RAN4 would allow release independency from Rel-15 by early implementation of the requirements in Rel-17.
RAN2 would introduce the capability signalling in Rel-16 RAN2 spec, and allow release independency from Rel-15 by early implementation of Rel-16 CRs.  
[bookmark: _Toc78447676][bookmark: _Toc83812918]6.2.2	Study process
Editor’s note: The discussion process has not been completed yet.
In RAN4#92bis, a WF R4-1913067 was agreed. Though this WF was mainly for power class issue, there is following contents closely related to TxD:
· Transparent TxD UE behaivor is not specified in Rel-15 RAN4 core requirements
For the explanation of Rel-15 , the Chair’s explanation is this a “fact” which reflect the situation of that point. From this point, the need for specific requirements for TxD has been officially confirmed by RAN4. 

In RAN4#93, a reply LS R4-1916132 from RAN5 was received by RAN4. In the LS, RAN5 reply that it cannot fully evaluate the impact TxD testing since it’s unclear from RAN4 specification, in this LS RAN5 also this question:
a) Clarify whether the FR1 Tx diversity applies from Rel.-15 or Rel.-16.
By the time of RAN4#99, this question and LS was not replied and this the main impendence of agreements.
In RAN4#94-e-bis, in the agreed WF R4-2005652 for eMIMO, there are some agreements to confirm TxD should be supported at least from Rel-16:
· Transparent Tx Diversity (TxD) in Rel-16 (TBD its applicability for UEs supporting or not supporting full power transmission)
· Transparent TxD shall be allowed for FR1 in Rel-16: 
· Necessary changes to Rel-16 RAN4 specification is needed to allow the UE behavior of transparent TxD in FR1;
· TBD (Accordingly RAN5 will change test cases to allow transparent TxD)

There is a long debate that whether TxD can be supported from Rel-15, and in RAN4#98-e, there is major break through in this topic with the TxD capability signlaing and release independency.  In the agreed WF R4-2103390, the following agreements were made:
· Signaling 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 ( per band capability) signalling for TxD together with existing power classes
· Capability reporting for supporting 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.
· Recommended WF
· For R15 UEs, UE vendor declaration can be used in testing
· For R16 UEs, new signaling, i.e. 1b, is needed to inform the network of the support of TxD. If the signaling can be made to enable release-independent support of TxD from R15 can be consulted with RAN2

After that the applicable release depend on the release dependency which was discussed in the capability signaling part. 
The remaining study process for capability signalling can be referenced from clause 6.1.2.  RAN2 final agreements are those signalling would be introduced in Rel-16 RAN2 spec, while allow release independency from Rel-15 by early implementation of Rel-16 CRs.  
It should be noted that the TxD requirements would still in Rel-17 RAN4 specs since it is a Rel-17 WI, and RAN4 would allow release independency from Rel-15 by early implementation of the requirements in Rel-17.

