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1 Introduction
RAN4 received an LS from RAN5 on the power-class ambiguity for Rel-15 in [1]. The question is

how to interpret the requirements due to an ambiguity in RAN4 specifications caused by following sentence in TS38.101-3 V15.9.0, clause 6.1:

“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.”
Some companies in RAN5 are of the opinion that:

1. a UE supporting PC2 in EN-DC and PC2 for NR will need to fulfil a PCMAX_L,f,c,,NR = 26 dBm (the lower limit of the configured output power for NR carrier) in the tested scenario (cf TS 38.101-3,  6.2B.4.1.1)
2. With non-overlapping transmission the configured power requirements from 38.101-1 apply for NR carrier with the modifications in TS38.101-3 (PCMAX_L,f,c,,NR = 26 dBm)

3. The requirements from 38.101-1 state that if the UL-MIMO UE is not configured with UL-MIMO the SA MOP requirements in 6.2.1 applies meaning 26 dBm for PC2 UE
4. A PC2 UE supporting 2 port SRS in SA mode (UL-MIMO) but only 1 port SRS in NSA mode (no UL-MIMO) is allowed to transmit either as PC2 or PC3 UE.  (cf TS 38.101-3,  6.1)
5. Requirements in bullet 1 and 2 conflicts with requirements in bullet 4. 

6. Requirements in bullet 3 conflicts with requirements in bullet 4

Other companies are of the opinion that PCMAX_L,f,c,,NR could be either 26 dBm or 23 dBm for the UE supporting PC2 in EN-DC and PC2 for NR due to the TS38.101-3 sentence quoted above.

RAN4 provided in [2] a partial answer for Rel-16 items related to the specification of the powerclassNRpart-r16 capability resolving the EN-DC power-class ambiguity for Rel-16, and added information about transparent TX diversity. 
In this contribution we discuss a possible resolution for Rel-15 for NSA and the resolution for Rel-16. 
RAN5 asks RAN4 to 
1. Clarify the definitions of PPowerClass and PPowerClass, EN-DC, and if these parameters are identical to the UE signalled power class for NR and EN-DC respectively
2. How to evaluate PCMAX_L,f,c,,NR in the scenario indicated in the Overall Description [the text above] for Rel-15.

The SA case is not treated.
2 Ambiguity in power-class signaling for a Rel-15 UE
The root of the problem is the sencence in 38.101-3 v15.10.0
“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.”
From a network perspective, this means that the BS must parse both the SA MIMO and EN-DC MIMO capabilities only to find out that the power indication may be ambiguous. This also means that both the advertised NR power class and the NR PHR may be unrealible, the latter is based on Pcmax which in turn depends on the UE power class. This is not sound: networks signaling and peformance are affected even though the signaling is not broken.
Conformance tests are supposed to verify operations in the field to the extent possible. The UE shall meet the requirements according to its advertised capabilities, i.e. power classes PPowerClass and PPowerClass, EN-DC, in this case. From a conformance test perspective, the sentence above therefore leads to ambiguity with regard to pass/fail criteria as pointed out by RAN5. This could be resolved by declarations as the UE capability is not used, but these would of course not be available for the network. 
The optimal solution is that a UE indicates a power class that it can meet for all transmissions, be it SA or NSA operation. This means PC3 indication for a UE that can only attain 26 dBm for dual-layer transmissions, but there is no agreement on this in RAN4. The said Rel-15 UE would be non-compliant. 

The impact on network signaling could be reduced by making sure that the PHR is always correct, i.e. the Pcmax is set according to the actual power capability for a transmission mode. This means that a UE advertising NR PC2 but only attaining PC3 in NSA would set its Pcmax according to PC3 and compute the PH accordingly. While not removing the ambiguity completely, this makes sure that the PHR is correct. For UL-MIMO capabile UEs advertising NR PC2, the Pcmax and the associated PHR should be verified for NSA. In this case the advertised power class (PC2) is not met for NSA, but the PHR is correct at least.
The first step is to
Proposal 1: remove the NR power-capability ambiguity in 38.101.3.
since the ambiguity will be resolved at least partially. 
The Pcmax could be avaluated by using the multi-entry PHR which contains the actual Pcmax configured by the UE. The Pcmax shall then be met according to the declared power capability (PC3 or PC2).
Proposal 2: for Rel-15, verify that the Pcmax and PHR are reported correctly according to a declared NR power capability for NSA.

This also requires that the Pcmax should be modified in case the declared power class is not the same as the indicated in the NR band capability, e.g. for the lower limit of Pcmax for NR:
where PCMAX_L,f,c,NR and PCMAX_H,f,c,NR are the limits for a serving cell c as specified in clause 6.2.4 of TS 38.101-1 [2] modified as follows:

PCMAX_L,f,c,NR = MIN { PEMAX, EN-DC  , (PPowerClass, EN-DC – ΔPPowerClass,EN-DC ), MIN(PEMAX,c , PNR ) - TC_NR, c,  (PPowerClass,NR – ΔPPowerClass,NR) – MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + TC_NR, c + ∆TRxSRS,  P-MPRc) }


PCMAX_H,f,c,NR = MIN {PEMAX,c, PEMAX, EN-DC  , (PPowerClass, EN-DC – ΔPPowerClass,EN-DC ), PNR , PPowerClass,NR – ΔPPowerClass,NR }

where

[…]
-
PPowerClass,E-UTRA is the nominal UE power of the power class that the UE supports for the E-UTRA band of the EN-DC combination as defined in clause 6.2.2 of 36.101 [4];
-
∆PPowerClass,NR = 3 dB if the UE indicates power class 2 by UE-NR-Capability but only complies with power class 3 for the NR part of the EN-DC band combination configured; ∆PPowerClass,NR = 0 dB otherwise
[…]
-
∆PPowerClass,EN-DC = 3 dB for a power class 2 capable EN-DC UE when the IE p-maxUE-FR1, as defined in TS 38.331 [9], is provided and set to the maximum output power of the default power class or lower; otherwise ∆PPowerClass,EN-DC = 0 dB;

For SA this would not be impossible, but not attractive for it would imply that the UE does not necessarily meets its power class for single port transmissions, e.g. PUCCH, as required by the specification (per connector). Thi requires further consideration in view of discussions on transparent TxD and Rel-16 full-power operation.  
Proposal 3: for Rel-15, the Pcmax for NR is modified according to the declared NR power capability for NSA so that the PHR becomes correct.

A CR is supplied in [3]. 

The Proposal 2 for NSA would not be incompatible with proposals discussed for Rel-16, Proposal 3 is consistent with modification of the Pcmax for NR when the powerClassNRPart-r16 is indicated in the Rel-16 version of 38.101-3, from 38.101.3 v16.5.0,
PCMAX_L,f,c,NR = MIN { PEMAX, EN-DC  , (PPowerClass, EN-DC – ΔPPowerClass,EN-DC ), MIN(PEMAX,c , PNR ) - TC_NR, c,  (PPowerClass,NR – ΔPPowerClass,NR) – MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + TC_NR, c + ∆TRxSRS,  P-MPRc) }


PCMAX_H,f,c,NR = MIN {PEMAX,c, PEMAX, EN-DC  , (PPowerClass, EN-DC – ΔPPowerClass,EN-DC ), PNR , PPowerClass,NR – ΔPPowerClass,NR }

For EN-DC with more than one uplink serving cells configured for intra-band UL CA on the NR CG, PCMAX_L,f,c, NR and PCMAX_H,f,c, NR are the limits for the NR CG as specified in [2] subclause 6.2A.4 modified by PNR as follows:
PCMAX_L,f,c,NR  = MIN{10 log10 ∑ pEMAX,c  - TC , PEMAX,CA, PPowerClass  – MAX(MPR + A-MPR + ΔTIB,c + T_NR ,C + TRxSRS, P-MPR ), PNR, Ppowerclass,ENDC }

PCMAX_H,f,c,NR  = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA, PPowerClass ,PNR, Ppowerclass,ENDC}
where

[…]
- 
PPowerClass,NR is the nominal UE power of the power class that the UE supports for the NR band of the EN-DC combination as defined in clause 6.2.1 of 38.101-1 [2]; in case IE [powerClassNRPart] as defined in TS 38.331 [9] is indicated, PPowerClass,NR should use that value instead.
For Rel-16 the PPowerClass,NR  taking the value indicated by powerClassNRPart modifies the Pcmax limits for the NR part in the same as does the ∆PPowerClass,NR = 3 dB for Rel-15 in [3].
3 The questions from RAN5
The answer to the first is – or should be – straightforward:
1. Clarify the definitions of PPowerClass and PPowerClass, EN-DC, and if these parameters are identical to the UE signalled power class for NR and EN-DC respectively
These parameters are identical to the signaled power classes.
Regarding the second, 
2. How to evaluate PCMAX_L,f,c,,NR in the scenario indicated in the Overall Description for Rel-15.
the actual Pcmax can be obtained from the multi-entry PHR and be compared to a declared NR power capability for the NSA confirmance test. The declared value may deviate from the advertised for UL-MIMO capable UEs for Rel-15. The Pcmax should be modified in accordance with the actual (declared) capability in case this is not the same as that signalled.
This only concerns NSA.
4 Proposal
We make the following proposals to resolve the conflicting requirements identified in [1] for NSA in Rel-15
Proposal 1: remove the NR power-capability ambiguity in 38.101.3.
Proposal 2: for Rel-15, verify that the Pcmax and PHR are reported correctly according to a declared NR power capability for NSA. 

Proposal 3: for Rel-15, the Pcmax for NR is modified according to the declared NR power capability for NSA so that the PHR becomes correct.

Proposal 4: the parameters PPowerClass and PPowerClass, EN-DC are identical to the UE signalled power classes (cannot be anything else).

Proposal 5: answer RAN5 in line with the above for NSA (Rel-15). 
to be treated as a package. 

The SA case is not addressed by the above proposals.
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