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1	Introduction
In RAN#92 meeting, an WID [1] was agreed in which a TR document the agreements were agreed.
In RAN4#101-e meeting, v0.2.0 of TR 38.837 was approved. Also in this meeting, the remaining power class issue discussion was moved to TEI15 agenda. However, considering this topic has been discussed with TxD for a long time, the TR is still supplemented.
[bookmark: _GoBack]
This paper provides the text proposals for performance part of the TR based on the draft v0.2.0 version. 
2	References
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3	Text Proposal to TR 38.837
--------------Start of text proposal -------------

[bookmark: _Toc78447707][bookmark: _Toc87881911]5.1	Power Class clarification
[bookmark: _Toc78447658][bookmark: _Toc87881912]5.1.1	SA
[bookmark: _Toc78447659][bookmark: _Toc87881913]5.1.1.1	Agreements
Editor’s note: The final requirements have not been completed yet.For both Rel-15 and Rel-16, there is the same clarification for 1-port fall back of SA UE power class for UL-MIMO as following:
“If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling.”
This means that the 1-port fall back of SA UE power class for UL-MIMO is aligned to the power class as indicated by the ue-PowerClass field in capability signalling. E.g. SA UE declaring PC2 HPUE shall have 26dBm MOP, either by full power chain 1Tx or using TxD.

[bookmark: _Toc78447660][bookmark: _Toc87881914]5.1.1.2	Study process
Editor’s note: The discussion process has not been completed yet.
There is a debate on 1-port transmission fall back mode for SA in both Rel-15 and Rel-16.
For Rel-16, in the agreed WF R4-2005652 for eMIMO in RAN4#94-e-bis, there are some agreements regarding the TxD applicability and relationship with eMIMO features:
· Transparent Tx Diversity (TxD) in Rel-16 (TBD its applicability for UEs supporting or not supporting full power transmission)
· …
· From Rel-16 and beyond, SA UE declaring PC2 HPUE shall have 26dBm MOP for both 1TX port transmission and 2TX UL-MIMO (if supported)
· For UE with 23dBm+23dBm PA architecture, transparent TxD shall be used to have 26dBm MOP for 1TX port transmission. 
· TBD how the requirements will be specified
· Conclusion of Rel-16 discussion will have no impact on Rel-15
And there are following description in Rel-16 38.101-1:
“If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling.”

For Rel-15, an agreement was reached in R4-2107740 in RAN4#99-e,
Power class related- Fallback to 1-port Tx for SA in Rel-15
· Proposals
· Option 1: Confirm ue-PowerClass should always be supported for 1-port transmission fall back mode for SA in Rel-15. 
· UE do not support TxD capability would equip a full power chain
· For UE support TxD capability, when falls back to 1-port transmission, it is also reasonable to suppose it would use TxD to achieve ue-PowerClass in standalone mode
· Option 2: Others
· Tentative agreements: 
· Option 1
· Discuss in next meeting whether Rel-15 CR would be introduced to clarify the understanding

In RAN4#100-e, no agreements were reached on this issue.
In RAN4#101-e, this issue was moved to Rel-15 maintenance agenda, and a Rel-15 CR R4-2118286 reflecting previous agreement was agreed as following:
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling.
This clarification is identical to Rel-16.  This means that the 1-port fall back of SA UE power class for UL-MIMO is aligned to the power class as indicated by the ue-PowerClass field in capability signalling. E.g. SA UE declaring PC2 HPUE shall have 26dBm MOP, either by full power chain 1Tx or using TxD.
[bookmark: _Toc78447661][bookmark: _Toc87881915]5.1.2	EN-DC
[bookmark: _Toc78447662][bookmark: _Toc87881916]5.1.2.1	Agreements
Editor’s note: The final requirements have not been completed yet.Depending on UE architecture, NR part of EN-DC may have different power class compared to SA NR for the same UE which can support both SA and EN-DC.
For Rel-16, dedicated signalling was introduced for NR part power class in EN-DC, and the NR in EN-DC was to follow this power class. It was specified in 38.101-3 as following:
“If UE indicates IE powerClassNRPart-r16 as defined in TS 38.331 [9] in EN-DC, UE shall meet NR requirements according to this power class.”
For Rel-15, no dedicated signalling was introduced for NR part power class in EN-DC. It was specified in 38.101-3 as following:
” Unless otherwise stated, if UE indicates IE maxNumberSRS-Ports-PerResource = n2 in NR standalone operation mode,  the said UE shall meet the NR requirements for either power class 2 or power class 3 in EN-DC within FR1 if UE indicates IE maxNumberSRS-Ports-PerResource = n1 for EN-DC on this NR band.”


[bookmark: _Toc78447663][bookmark: _Toc87881917]5.1.2.2	Study process
Editor’s note: The discussion process has not been completed yet.
For Rel-15:
The power class ambiguity issue was raised since there could be different understanding in SA and EN-DC case, and some ambiguity was originated from the transparent nature of TxD. An early summary R4-1913067 was agreed in RAN4#92bis, in which it was agreed that no new signalling would be introduced for Rel-15.
In RAN4#93, Rel-15 CR R4-1916137 for clarification of ENDC power class has been agreed, in which clarification was added for the scenario that UE supports PC2 SA NR with 2x23 dBm PAs will report PC2 for NR even though it only support PC3 for NR in EN-DC if UE do not declare support of 2-layer for EN-DC on this NR band:
” Unless otherwise stated, if UE indicates IE maxNumberSRS-Ports-PerResource = n2 in NR standalone operation mode,  the said UE shall meet the NR requirements for either power class 2 or power class 3 in EN-DC within FR1 if UE indicates IE maxNumberSRS-Ports-PerResource = n1 for EN-DC on this NR band.”
This has become a “famuous sentence” in RAN4 for a long time, and is kept as it is. The discussion can be divided into following phases: since it creats a lot of controversies in upcoming meetings.
After long discussion, further refinements on this “famous sentence”, a draft CR R4-2107781 was endorsed, in which the description of multiple power class possibilities for NR part of NSA in Rel-15 was confined only be allowed in case TxD is supported and signaled. In case TxD was not indicated by signaling, the current behaviour of multiple power class possibilities for NR part of NSA can be removed. 
However, there is still no conclusion for Pcmax for NR for Rel-15 EN-DC, which is also documented in R4-2107740,
Power class related- The Pcmax for NR for Rel-15 EN-DC
· Proposals
· Option 1: The Pcmax for NR is modified to use the lower possible power class to decide the lower bound of the configured power. (Huawei)
· Option 2: The Pcmax for NR is modified according to the declared NR power capability for NSA so that the PHR becomes correct. (Ericsson)
· Option 3:Do not consider further refinements of Pcmax for NR. 
· Option 4: Others
· Agreements : 
· FFS
Phase 1:
The “famous sentence”, come from the intention that UE do not equip a full-power PA may declare PC2 for SA NR by means of TxD. Vendors want to keep the possibility of non-full power PA implementation for PC2 in Rel-15 (This point itself may also controversial). However, since there is no separate capability for NR within ENDC for Rel-15, without further clarification, one can only assume same power class between NR SA and NR within EN-DC. Then it comes the “famous sentence”, to provide UE this flexibility. However, the descriptions were very indirect and involves many parameters, since there is no sign/capability of architecture. 
Phase 2:
After a while, and the “famous sentence” was stable. Some company raise the proposal to revise Pcmax related parameters to achieve more precise PHR reporting, to better adapt the general part “famous sentence”. Later other company has slightly different ones that always assumes a “relaxation” for lower power class. 
Phase 3:
In RAN4#99, with newly introduced TxD capability used by Rel-15, there is a possible new way to signal architecture by vivo, that is: A UE without TxD capability has to have a full power PA for Rel-15. This was also means TxD capability UE may not have full-power PA. This is the first time that this no-full power PA architecture can be implicitly signaled. To utilize this, a draft CR R4-2113013 was endorsed, and the applicability of this “famous sentence” can be reduced, while keeping the implementation flexibility. 
Phase 4:
In RAN4#100e, Different CRs were raised to adapt endorsed CR R4-2113013 was raised. However, no conclusion can be made, and the original endorsed CR in RAN#99e was obsolete since opposed by companies.
In RAN4#101e, this issue was moved to TEI15 agenda, and it was agreed in R4-2119835 that everything to be kept as it is and no more revision is pursued on this issue in Rel-15.

A more detailed history background can reference to a summary document in R4-2118285.

For Rel-16:
The power class ambiguity issue for Rel-16 was deviated from Rel-15.The power class ambiguity issueThe problem for Rel-16 was raised in RAN#88-e in RP-201032. The solution of introducing specific RAN2 signalling was agreed and an LS RP-201392 was approved.
The power class for NR band in MR-DC could be different from that indicated in SA mode. If the power class of NR part is reported for the MR-DC, the UE shall meet the NR requirements for power class indicated by the newly introduced IE. The NR power class in Pcmax should then use the one indicated by the new IE instead.The Rel-16 EN-DC power class ambiguity problem related to TxD was solved.
For power class related issues, a LS was sent back to GCF in R4-2011903 to clarify the Rel-16 status for the power class issues, while the Rel-15 remains to be discussed.
“”RAN4 thanks GCF CAG for the LS on power class ambiguities in RAN4 specification and would like to inform GCF CAG about the latest progress.
1.	It is agreed that new power class capability signalling for NR in EN-DC is introduced in Rel-16 to distinguish power class capability of NR in EN-DC from power class capability of NR in SA.
2.	It is agreed that Rel-16 UE shall meet same power class requirements between single antenna port mode and UL MIMO in SA.
3.	It is agreed that transparent Tx diversity (TxD) is enabled at least from Rel-16 RAN4 specification.
RAN4 will inform GCF about the progress of Rel-15 power class clarification, once consensus is reached.”

