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1 Introduction
The Rel-15 power class ambiguity clarification discussion now mainly focus on whether to allow the UE implementation of TxD or not and how the requirements look like. However, another issue also needs decision is that for UE supporting UL MIMO, when in EN-DC and SA single antenna port which power class UE shall comply.

This paper further discuss on this issue.
2 Discussion
In TS38.101-3, it is specified that if UE supports UL MIMO and PC2 when it is configured with EN-DC, then the NR band shall comply with either PC2 or PC3. The reason behind is that UE typically only have two Tx chains, when EN-DC UE is configured with NR one antenna port, this UE can only activate one NR PA, so for 23+23 PA configurations then PC3 will be applied, for 23+26 or 26+26 PA configurations then PC2 will be applied.
	"...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."


Observation 1:   It is agreed that if UE supports UL MIMO and PC2 when it is configured with EN-DC, then the NR band shall comply with either PC2 or PC3.

And the corresponding requirement in TS 38.101-1 is still under discussion, i.e. which power class shall be complied in SA mode when configured for single antenna port mode.

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


Observation 2:   It is still under discussion which power class UE shall comply in SA when configured with single antenna port.

Further if we check how UEs with both SA and NSA capabilities are tested in RAN5, then in TS 38.521-3 the following statements highlighted in yellow can be found. It is clear that UEs supporting both SA and NSA, if SA are tested then all non-exception EN-DC FR1 test requirements for that NR band does not need to be retested. Therefore, from test time perspective it is desired that requirements for SA and NSA are keep same.
	 (2) The applicability and test coverage rules for Standalone (SA) and NSA capable devices shall include the following:

(a) For each NR band in a device, test all the EN-DC exception test requirements as per test procedures in TS 38.521-3.

(b) Test all the Standalone FR2 test requirements as per test procedures in TS 38.521-2 [9] for each NR band. This also fulfils coverage for all non-exception EN-DC FR2 test requirements for that NR band and need not be retested. If Standalone FR2 cannot be tested (due to test case not being complete), then test in EN-DC mode following (1)(b) above.

(c) Test all the Standalone FR1 test requirements as per test procedures in TS 38.521-1 [8] for each NR band. This also fulfils coverage for all non-exception EN-DC FR1 test requirements for that NR band and need not be retested. If Standalone FR1 cannot be tested (due to test case not being complete), then test in EN-DC mode following (1)(c) above.


Observation 3:    Keep requirements same for SA and NSA will help to reduce test time, i.e. if SA are tested then all non-exception EN-DC FR1 test requirements for that NR band does not need to be retested.

Proposal 1:        Keep alignment of NR power class behaviour, when UE is configured for single antenna port between SA UL MIMO and EN-DC.
According to the current spec status, generally there are two options:

· Option 1: Remove the previously added TS38.101-3 statement and mandate UE to be always stay the same NR power class in SA and NSA for Rel-15 then discuss in Rel-16.

· Option 2: Add similar statement to SA, and give UE flexibility to declare which power class it can be achieved.

Firstly, we look at the option 1, and it means there is no 23+23 UE in Rel-15 and allow it in Rel-16. 
Now, in eMIMO WI, the WF [1] has been agreed, in which TxD is allowed and SA UE declaring PC2 HPUE shall have 26dBm MOP for both 1TX port transmission and 2TX UL-MIMO. With these agreements, several Rel-15 remaining issues are solved, however, the NR power class in EN-DC still cannot stay PC2.

For example, UE with 23+23 PA configuration and TxD can achieve PC2 no matter in single antenna port or UL MIMO, thus this UE can declare PC2 to NW. With the industry status, UE typically only implements two Tx chains, and in EN-DC the LTE and NR will use one Tx chain respectively, which makes the TxD cannot be used for NR band in EN-DC. Therefore, this PC2 UE can only achieve 23dBm with one PA transmit. But for UE with 23+26 or 26+26 PA configuration, the 26dBm can be achieved for NR band in EN-DC.

Therefore, this Rel-15 NR power class uncertainty in EN-DC is expected to be continue in Rel-16. And the current statement “UE shall meet the NR requirements for either power class 2 or power class 3” will still be needed to solve this undertainty.

Observation 4:   UE with 23+23 PA configuration and TxD can report PC2 in Rel-16, however, still cannot achieve PC2 in NR band under EN-DC due to the limitation of two Tx chains.
Observation 5:   The current statement “UE shall meet the NR requirements for either power class 2 or power class 3” is helpful for both Rel-15 and Rel-16.
Then, about the option 2, give the flexibility to SA as EN-DC could solve the long discussion issues in Rel-15 and also reduce the test costs.
Proposal 2:       Align SA to the already agreed EN-DC specification: UE shall meet the NR requirements for either power class 2 or power class 3
3 Conclusion
Observation 1:   It is agreed that if UE supports UL MIMO and PC2 when it is configured with EN-DC, then the NR band shall comply with either PC2 or PC3.

Observation 2:   It is still under discussion which power class UE shall comply in SA when configured with single antenna port.

Observation 3:    Keep requirements same for SA and NSA will help to reduce test time, i.e. if SA are tested then all non-exception EN-DC FR1 test requirements for that NR band does not need to be retested.

Proposal 1:        Keep alignment of NR power class behaviour, when UE is configured for single antenna port between SA UL MIMO and EN-DC.

Observation 4:   UE with 23+23 PA configuration and TxD can report PC2 in Rel-16, however, still cannot achieve PC2 in NR band under EN-DC due to the limitation of two Tx chains.
Observation 5:   The current statement “UE shall meet the NR requirements for either power class 2 or power class 3” is helpful for both Rel-15 and Rel-16.
Proposal 2:       Align SA to the already agreed EN-DC specification: UE shall meet the NR requirements for either power class 2 or power class 3
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