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1. Introduction
In RAN4#98-e, a way forward was agreed with one of the focuses on the remaining issues related to power class [1]: 
	· Rel-15 NSA power class:
· 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, & R4-2102385)
· Option 4: Any other combined/refined revision.
· Option 5: Further revision not needed.
· Power class fall back for SA UL-MIMO in Rel-15
· Background & motivation:
· 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.”
· Proposals
· Option 1: Rel-15 is the same to Rel-16;
· Option 2: Rel-15 can still have different explanation compared to Rel-16.


In this contribution, we discuss further on these two open issues and provide the options based on our understandings.
2. Discussion
RAN5 sent an LS for clarification on the ambiguous interpretation on the NR MOP for an EN-DC PC2 UE [2]. As stated in the LS, the root cause of the ambiguity issue comes from a general clauses in TS 38.101-3 v15.9.0 Section 6.1 [3]:
	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. Requirements are verified under conditions where anchor resources do not interfere NR operation.



Reference [4] attempts to resolve the ambiguity issue by introducing a declared power class for the NR part, which is actually a missing signalling in Rel-15, but available in Rel-16 as IE powerClassNRPart-r16. This resolves the ambiguity issue in testing. However, in the pragmatic field, for such a Rel-15 UE, network actually does not understand the UE’s declaration, thus the ambiguity is still there at network side.
Observation 1: For a Rel-15 UE, declaring power class for the NR part can guarantee the correct PHR calculation, but cannot resolve the ambiguity issue at network side due to the lack of the signalling for the declaration.
Reference [5] proposes to introduce a signalling into Rel-15 similar to that in Rel-16 and claims that there is no NBC issue if doing so. Furthermore, it proposes to use a lower power class, i.e., PC3 in the lower bound configured power calculation. Actually, in some cases, the NR part can transmit with PC2 under PC2 EN-DC mode, e.g., for the intervals where there is not LTE but only NR scheduled. The proposal removes such a possibility thus at a cost of performance. 
Observation 2: For a Rel-15 UE, fixating a PC3 for the NR part in PC2 EN-DC mode is not an optimized solution from performance perspective.
The below table compares the two options:
	Options
	Option 1 (Declaring)
	Option 3 (Fixating PC3)

	Pros
	Ambiguity resolved for testing, and correct PHR calculated
	No ambiguity

	Cons
	Ambiguity still at network side
	Potential performance loss



By looking through the specs TS 38.331-fc0, we found that IE maxNumberSRS-Ports-PerResource and IE dualPA-Architecture are actually redundant for a band combination. Indicating support of UL-MIMO already means dual PA. So dualPA-Architecture can be reused for the purpose of distinguishing the two cases:
(1) If maxNumberSRS-Ports-PerResource = n2 in NR SA mode, and the UE has the capability of PC2 NR for PC2 EN-DC, then report dualPA-Architecture as {supported}
(2) Otherwise, dualPA-Architecture is not reported, and the UE is assumed with PC3 for the NR part in PC2 EN-DC mode. And this seems not contradicting to the current definition that if dualPA-Architecture is not reported, single PA is assumed.
Since the IE dualPA-Architecture is optional, the above solution may not cause a compatible issue with minimum specs impacts on RAN2, RAN2 just needs to make an update on the description of the IE dualPA-Architecture without need to introduce any new signalling.
Proposal 1: Reusing the IE dualPA-Architecture to distinguish the two cases where the NR parts has PC2 or PC3 in PC2 EN-DC mode.
Proposal 2: With the above solution, send a reply LS to RAN5 as Appendix.
Proposal 3: With the above solution, correct Rel-15 specs as provided in [6].
Proposal 4: The reply LS is also CC-ed to RAN2.
3. Conclusion
In this paper, we have the following observations and proposals for resolving Rel-15 NSA power class issue:
Observation 1: For a Rel-15 UE, declaring power class for the NR part can guarantee the correct PHR calculation, but cannot resolve the ambiguity issue at network side due to the lack of the signalling for the declaration.
Observation 2: For a Rel-15 UE, fixating a PC3 for the NR part in PC2 EN-DC mode is not an optimized solution from performance perspective.
Proposal 1: Reusing the IE dualPA-Architecture to distinguish the two cases where the NR parts has PC2 or PC3 in PC2 EN-DC mode.
Proposal 2: With the above solution, send a reply LS to RAN5 as Appendix.
Proposal 3: With the above solution, correct Rel-15 specs as provided in [6].
Proposal 4: Send an LS to RAN2 on the solution.
Proposal 4: The reply LS is also CC-ed to RAN2.
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1. Overall Description:
RAN4 would like to thank RAN5 for the LS on requirements related to Power Class 2 EN-DC. RAN4 has discussed and found a solution on how to resolve the ambiguity between PC3 and PC2 for the NR part in a PC2 EN-DC Rel-15 UE. In the solution, the IE dualPA-Architecture is reused as:
(1) If maxNumberSRS-Ports-PerResource = n2 in NR SA mode, and the UE has the capability of PC2 NR for PC2 EN-DC, then report dualPA-Architecture as {supported}
(2) Otherwise, dualPA-Architecture is not reported, and the UE is assumed with PC3 for the NR part in PC2 EN-DC mode. 
From RAN4’s perspective, the proposed solution is not contradicting to the current definition that if dualPA-Architecture is not reported, single PA is assumed, and has minimum impacts on RAN2’s specs.
For the questions raised by RAN5, the following clarifications are provided based on the proposed solution:

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
Answer: In RAN4 specification, PPowerClass,NR is the nominal UE power of the power class that the UE supports for the NR band of the EN-DC combination, and PPowerClass, EN-DC is the nominal UE power of the power class that the UE supports for the EN-DC combination. These parameters are identical 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 for Rel-15.
Answer: If the UE reports maxNumberSRS-Ports-PerResource = n2 in NR SA for the NR band, and at the same time reports , then apply PC2 for the NR band in the evaluation of PCMAX_L,f,c,,NR, otherwise, apply PC3 for the NR band in the evaluation of PCMAX_L,f,c,,NR.

2. Actions:
To RAN5:
ACTION: RAN4 respectfully asks RAN5 to take the above information into account.
To RAN2:
ACTION: RAN4 respectfully asks RAN2 to take the above information into account.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN4 Meeting#99-e     May 19th – 27th 2021	Electronic meeting

4. Reference
R4-2103390, Way Forward on NR TxD & Power Class, Vivo
R5-202805, “LS on ambiguity in output power requirements for power class 2 UE for EN-DC”, RAN5
TS 38.101-3 v15.9.0
R4-2015976, PHR and Pcmax verification for NR PC2 devices supporting NR PC3 for EN-DC, Ericsson
R4-2016479, Discussion and draft reply LS on EN-DC power class, Huawei
R4-210xxxx, Draft CR on resolving NR power class ambiguity issue for a PC2 EN-DC UE, ZTE
1
