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1. Introduction
In RAN#88-e, the power class issue was discussed and an conclusion have been made [1] for Rel-16 power class clarification. In RAN4#96-e meeting, an LS [2] to reflect what have been achieved in RAN#88-e. 
For SA, there is also discussion in [3] for the following issue:

“Issue 1-1-3: Whether NR SA-alone UE indicating PC2 in the UE_NR-Capability (ue-PowerClass) and compliant with PC2 requirement for 2-layer transmission can be allowed to fall back to PC3 for 1-port transmission?”
This has been confirmed in Rel-16 but no consensus can be made for Rel-15. In RAN4#97e, UL-MIMO emissions was revised to per-UE level as in maintenance [4] while keeping EVM unchanged. The power class part in 6.2D.1 has following clarification:
“ 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.”

Compared to Rel-16 clarification as following as agreed in eMIMO, we can see the difference is kept for what power class in clause 6.2.1 would use.

“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.”
In RAN4#98, the discussion which is documented in [8] and WF [9] did not make much progress compared to RAN4#97 and all the options are still open. Since some ambiguities for power class were originated from TxD, there are views that this topic should be suspended before a thorough clarification for Rel-15 TxD applicability. 
In this contribution, we updated the last meeting’s contribution [10] and added some new analysis for possible related with TxD applicability.
2. Discussion
SA power class (Rel-15)
As discussed in the Introduction part, the Rel-15/16 description for power class fall back for UL-MIMO is different:

Rel-15: “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.”

Rel-16: “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.”
the Rel-16 clarification for SA can reflect what had been agreed in [7] that: “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)”.

There is discussion in [3] on relating issue:

“Issue 1-1-3: Whether NR SA-alone UE indicating PC2 in the UE_NR-Capability (ue-PowerClass) and compliant with PC2 requirement for 2-layer transmission can be allowed to fall back to PC3 for 1-port transmission?”
However, no consensus can be made on this issue. Based on the current situation, it is also believed that the situation is likely to be changed. In addition, this was not discussed anymore in RAN4#97e.
Observation 1: For SA power class fall back to single antenna port, current wording for Rel-15 basically kept the same and no further clarification is provided. 

Actually this is indeed the current status, as there is also clarification in [7] that “Conclusion of Rel-16 discussion will have no impact on Rel-15”. However, since no more revision and clarification can reach consensus, it may be helpful to have an explanation on the current wording of “the requirements in clause 6.2.1 apply”.
Proposal 1: Discuss an explanation on the current wording “the requirements in clause 6.2.1 apply” for power class fall back for SA UL-MIMO in Rel-15. 
NSA NR power class (Rel-15)
In the discussion as documented in [5], all the options were still kept open, while option 1&3 is under serious consideration as a compromise, in that more accurate PHR can be obtained. 

· Option 1: The Pcmax for NR is modified according to the declared NR power capability for NSA so that the PHR becomes correct. (Based on R4-2015976 & R4-2015977)
· Option 2: Introduce the Rel-16 defined power class UE capability for Rel-15, and Indication of UE implementation by declaration. (Based on R4-2016479 observation 1)
· Option 3: The Pcmax for NR is modified to use the lower possible power class to decide the lower bound of the configured power. (Based on R4-2016479 observation 3 & R4-2016482)

· Option 4: Any other combined/refined revision.
· Option 5: Further revision not needed.
As first choice, we still prefer option 5 since it is already quite late for any serious clarification. If chip set vendors are ok with option 1, we are also ok since this could serve as a compromise.

There is also a suggestion/argument that if transparent TxD cannot be release independent to Rel-15, this issue could be non-exist. The principle is understandable, since if SA power class 2 has to be satisfied by one RF chain rather than TxD, then it can be assumed this chain can also be used for NSA case and achieve power class 2. 

However, since it is already decided that the Rel-15 TxD in WF [9]:

· For R15 UEs, UE vendor declaration can be used in testing
This means that even in the case that TxD signalling cannot be release independent from Rel-15, there is still possibility that TxD would be used in the implementation. Thus the ambiguity would still possible.

In addition, as previously discussed for SA power class clarification, there is still possible room for different explanation of SA power class fallback behaviour, this can also make the situation a bit more complicated. 
Proposal 2: For NSA NR power class, chose option 5 or option 1 as previous suggested. 
Proposal 3: Even if the signalling cannot be release independent from Rel-15, the need for clarification basically would unchanged since TxD can anyway be applied by UE implementation and test by UE declaration. 
Reply LS:

A draft reply LS is provided in the Annex to GCF to reflect the latest status. This can be updated according to the progress of discussion.
3. Conclusion

In this paper, those remaining issues were discussed and proposals were provided. In addition, a draft reply LS to GCF which is related the previous question is also attached. The following proposals were provided:
Observation 1: For SA power class fall back to single antenna port, current wording for Rel-15 basically kept the same and no further clarification is provided. 

Proposal 1: Discuss an explanation on the current wording “the requirements in clause 6.2.1 apply” for power class fall back for SA UL-MIMO in Rel-15. 

Proposal 2: For NSA NR power class, chose option 5 or option 1 as previous suggested. 

Proposal 3: Even if the signalling cannot be release independent from Rel-15, the need for clarification basically would unchanged since TxD can anyway be applied by UE implementation and test by UE declaration. 
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1. Overall Description:

RAN4 would like to thank GCF-CAG for the LS on requirement in Power Class 2 for UL MIMO Test cases. RAN4 discussed the LS and has already provide solution for Rel-16, and this is the feedback on the respective bullets for Rel-15 and some futher Rel-16 wording:

a) GCF CAG noticed that as per 3GPP 38.101-1 v15.9.0 clause 6.2.1, if for an NR band UE reports as Power Class 2 (PC2) it shall meet PC2 requirements. But as per 3GPP TS 38.101-3 v15.9.0 sub-clause 6.1 states:

"...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."
However, GCF CAG also noticed that this statement has been removed in Rel-16 in TS 38.101-3 v16.3.0 sub-clause 6.1. 

RAN4 Reply: 

RAN4 has discussed the clarification of ENDC power class in R15 and here is more background information: For SA/NSA dual mode UE which support PC2 2Tx UL MIMO in SA but only 1Tx NR in ENDC, power class of NR in ENDC may be same or different from the power class of SA NR in capability signalling because of UE configurations e.g.

· Case 1: UE PA configurations of 23+23dBm can declare NR=PC2 in SA UL MIMO but may only support NR=PC3 in NSA mode because only 1Tx NR in EN-DC.
· Case 2: UE PA configurations of 26+23dBm or 26+26dBm can declare NR=PC2 in SA UL MIMO and can support NR=PC2 in NSA mode with 1Tx NR in EN-DC.
In order to clarify the above situation, RAN4 has agreed that in R15 UE PA configuration of above cases is left to UE implementation and sentence has been added into Section 6.1 of V15.9.0 of 38.101-3 R15 specification as pointed out. 

For Rel-16, the condition has been set to: “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.”. Thus this NR power class in EN-DC would be pointed out by explicit signaling
b) As Per section 6.2D.1 of 3GPP 38.101-1 v15.9.0:

" If UE is configured for transmission on single-antenna port, the requirements in clause 6.2.1 apply."

RAN4 Reply: 

In TS 38.101-1 v15.12.0, this sentence has been revised to :” 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.”

In TS 38.101-1 v16.6.0, this sentence has been revised to : “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 is to clafiry that the power class of Rel-16 is confirmed to be the same to ue-PowerClass.
c) As per above the requirements for a UE configured in a particular way (see point a) the PC requirements are different in 38.101-1 v15.9.0 and 38.101-3 v.15.9.0. GCF CAG considers this requirement to be very important for test coverage.
RAN4 Reply:
The difference mentioned here is after careful consideration and not an error. They can be treated separately.

d) PC2 NSA requirement as referenced in TS38.101-3 subclause 6.1 is not fully concluded yet in RAN4.
RAN4 Reply:

  This requirement is concluded in RAN4 for both Rel-15 and Rel-16.
For the relating test cases, RAN4 believe GCF can continue validations. For future plan, RAN4 do not have further plan for revision for PC2 NSA requirement in TS 38.101-3 subclause 5.1. The Rel-16 version of 38.101-3 is also concluded. The Rel-15 38.101-1 is also concluded for this part.
2. Actions:

To GCF-CAG and RAN5:
ACTION: RAN4 respectfully asks GCF-CAG to take the above information into account.
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