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Introduction
[bookmark: _GoBack]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 RAN4#98-bis-e, the discussion was also halted. In the summary in [11] and WF [12], companies prefer to wait until the release independency of transparent TxD for release independency is discussed. After this, a key reply LS from RAN2 [13] which was expected from RAN4 was sent out.
In this contribution, we updated the last meeting’s contribution [10] with the analysis of the Rel-15 TxD release independency. It seems that there is hope that this release independency would help to push this topic to move forward.
Discussion
NSA NR power class (Rel-15)
In the latest WF in [12], all the options were still kept open. 
· Proposals
· Option 1: The Pcmax for NR is modified according to the declared NR power capability for NSA so that the PHR becomes correct. (Ericsson)
· Option 2: The Pcmax for NR is modified to use the lower possible power class to decide the lower bound of the configured power. (Huawei)
· Option 3: Reusing the IE dualPA-Architecture to distinguish the two cases where the NR parts has PC2 or PC3 in PC2 EN-DC mode. (ZTE)
· Option 4: Wait for feedback from Ran2 or wait for ran2 to conclude the work to add TX diversity capability and conclusion on applicable release. (Qualcomm)
· Option 5: Others
· Agreements
· Option 4
Option 1&2 is mainly considered as a compromise, in that more accurate PHR can be obtained, while flexible power class had been considered.
Option 3 which use reinterpretation of current signalling was not preferred by most companies.
Option 4 was chosen by most companies since TxD applicability in Rel-15 is related to this. There was a argument that if transparent TxD cannot be release independent to Rel-15, the power class ambiguity issue may not exist. In another word, if SA power class 2 is supported without the capability of TxD, then it can be assumed one full power RF chain is available, and in NSA case NR can always achieve power class 2.
In the LS reply in [13], an analysis has been provided in [14], in which following observations and proposals were analysed 
Observation 1: RAN2 confirmed there will be a new capability in Rel-16 specification for transparent TxD. 
Observation 2: Regarding the capability for Rel-15 UEs, RAN2 have agreed to support release independent capability of transparent TxD for Rel-15 UEs.
Observation 3: RAN2 is not clear the power class restriction for transparent TxD for different releases, and ask RAN4 to feedback this information. 
Proposal 1: For Rel-16, confirm RAN2 there is no restriction for the power class of transparent TxD. For Rel-15, discuss whether PC2 restriction is necessary for release independency.
Proposal 2: Confirm RAN2 that there is no dependency with other capabilities for this transparent TxD capability.
For Rel-15, at least it is confirmed that there is Release independency of transparent TxD capability PC2 for Rel-15 is supported. Thus, for a PC2 UE have the TxD capability, 23+23 structure can be used to achieve PC2 26dBm power, while only PC3 can be achieved in 1Tx NR for NSA mode. For a PC2 UE do not have the TxD capability, UE has to equip a full power PC2 RF chain, thus do not really need to consider PC3 for NR in NSA.
Observation 1: With transparent TxD capability release independency from Rel-15 is confirmed by RAN2 at least for PC2, the meaning of current description of multiple possibilities of power class in NR part of NSA mode is also confirmed.
Proposal 1: For Rel-15 UE without the TxD capability, the current behaviour of multiple power class possibilities for NR part of NSA can be removed.
With this further revision, the applicability would be restricted. 
Proposal 2: For Rel-15 UE with the TxD capability, the current behaviour of multiple power class possibilities for NR part of NSA need to be kept, and further refinements targeting more precise PHR reporting can also be considered.
A draft TP was attached in the Annex. It is proposed to consider this as a CR.
Proposal 3: Revise the power class part according to previous proposals and the general part can as the Annex.


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. 
With the latest progress of TxD release independency, this problem is clearer:
If UE not indicates IE [Txdiversity-r16] and do not support transparent TxD while supporting power class 2, it has been equipped with a full power chain, thus fall back can also be PC2 in standalone mode.
If UE indicates IE [Txdiversity-r16], when it falls back to 1-port transmission, it is also reasonable to suppose that UE would use TxD to achieve PC2 in stand alone mode since it is a typical implementation.
Proposal 4: With the release independency of TxD capability to Rel-15, ue-PowerClass should always be supported for 1-port transmission fall back mode for SA.


Reply LS to GCF:
A draft reply LS to GCF is long due. This can be updated after the detailed issues be set and CR approved.
Proposal 5: Reply GCF when all the related CRs are approved.




Conclusion
In this paper, based on RAN2 feedback on Release independency of TxD capability, remaining issues were discussed and proposals were provided.
Observation 1: With transparent TxD capability release independency from Rel-15 is confirmed by RAN2 at least for PC2, the meaning of current description of multiple possibilities of power class in NR part of NSA mode is also confirmed.
Proposal 1: For Rel-15 UE without the TxD capability, the current behaviour of multiple power class possibilities for NR part of NSA can be removed.
Proposal 2: For Rel-15 UE with the TxD capability, the current behaviour of multiple power class possibilities for NR part of NSA need to be kept, and further refinements targeting more precise PHR reporting can also be considered.
Proposal 3: Revise the power class part according to previous proposals and the general part can as the Annex.
Proposal 4: With the release independency of TxD capability to Rel-15, ue-PowerClass should always be supported for 1-port transmission fall back mode for SA.
Proposal 5: Reply GCF when all the related CRs are approved.

A draft text proposal was provided in the Annex.
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Annex Draft TP for 38.101-3 Rel-15
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Unless otherwise stated the transmitter characteristics are specified at the antenna connector(s) of the UE for the bands operating on frequency range 1 and over the air of the UE for the bands operating on frequency range 2. The requirements for frequency range 1 and frequency range 2 can be verified separately. For the carrier in frequency range 1, requirements can be verified with NR FR2 link disabled. For the carrier in frequency range 2, requirements can be verified in OTA mode with E-UTRA connecting to the network by OTA without calibration.
Unless otherwise stated, requirements for NR transmitter written in TS 38.101-1 [2] and TS 38.101-2 [3] apply and are assumed anchor agnostic. If UE indicates IE [Txdiversity-r16] as defined in TS 38.331 [9], Unless otherwise stated, if and 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. If UE do not indicate IE [Txdiversity-r16] as defined in TS 38.331 [9], the UE shall meet NR requirements according to its power class in NR standalone operation mode. Requirements are verified under conditions where anchor resources do not interfere NR operation.
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