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1. Introduction
The RAN4 LS received at RAN2 #101 listed UE power class as one of the RF capabilities as shown below [1]. However, due to lack of information, e.g. how to indicate power class, it was postponed to implement the capability signalling.
	#
	Feature group
	Components
	Remarks

	2-9
	UE power class
	1) Support of [non-default] FR1 UE power class
2) Support of FR2 UE power class
3) Support of FR1 UE power class for EN-DC
4) Support of FR1 UE power class for NR-CA
	Capability signalling
· FR1 UE power class (Type 1 (per band))
· FR2 UE power class (Type 1 (per band))
· FR1 UE power class for EN-DC (Type 3 (per band combination))
· FR1 UE power class for NR CA (Type 3 (per band combination))


At this meeting, RAN2 has received further information from RAN4 [2]. With this input, this paper discuss how the capability signalling is implemented for UE power class.
2. Discussion
According to the RAN4 LS [2], the UE needs to report the power class supported for each band if different from the default power class (Power class 3, 23 dBm) for FR1. Otherwise, i.e. the UE supports the default power class, the power class is not signalled in the UE capability. It is under discussion in RAN4 whether default power class is defined for FR2 as well. In terms of the way of expressing the power class capability, RAN4 LS also states that the number is assigned for each power class likewise LTE. Instead of reporting the real transmission power (e.g. 23 dBm), it is reasonable to report the class number. For LTE up to Rel-15, 6 power classes have been specified encompassing eMTC, NB-IoT. Capability signalling should support enough space to accommodate potential power classes to be introduced in later releases. 16 power classes seem reasonable number for future proofing. Therefore, the followings are proposed:
Proposal 1:		UE power class is signalled by the class number (1 to 16).
Proposal 2:	If the UE supports a different power class than the default power class of FR1 [and FR2], it is reported in accordance with RAN4 input below:
-	FR1/[FR2] UE power class (per band outside band combination);
In case RAN4 doesn’t define default power class for FR2, a power class needs to be signalled necessarily.
-	FR1 UE power class for EN-DC/NR-CA (per band combination).
RAN4 LS [2] states that “P-Max for EN-DC and NR CA in FR1 is introduced for some power limited use cases”. With regards to P-Max for NR CA, one approach is to reuse P-Max optionally included in ServingCellConfigCommon (FrequencyInfoUL). If P-Max is provided by dedicated signalling (RRCReconfiguration), the UE considers that the received value of P-Max is applied for NR CA. Nonetheless, this approach incurs misalignment between dedicated signalling and broadcast. UE behaviour needs to be explicitly defined such that the UE discards P-Max in broadcast if received while the UE is configured with CA. In lieu, P-Max specific to NR CA can be added FrequencyInfoUL as the common configuration. The CA specific P-Max is applicable across all serving cells. It does not have to be configured for all serving cells. It is enough to present at once in the UE configuration. In that sense, the CA specific P-Max is configured to PCell. Likewise, P-Max for EN-DC is configured to LTE PCell. The followings are proposed:
Proposal 3:	P-Max for NR CA (in FR1) is introduced into FrequencyInfoUL (separated from the existing P-Max) and configured only to NR PCell.
Proposal 4:	P-Max for EN-DC (in FR1) is introduced into nr-Config in LTE RRC and configured only to LTE PCell.
To introduce the EN-DC specific P-Max, another discussion point is whether the value can be coordinated by inter-node RRC messages. The latest NR RRC (38.331 v15.1.0) allows power coordination between master and secondary nodes in terms of LTE/NR part of P-Max. The EN-DC specific P-Max is used for some power limited cases, e.g. in a hospital as in [2]. The value is statically defined for the target scenario by OAM. In that sense, inter-node coordination is not needed for the EN-DC specific P-Max. The following is proposed:
Proposal 5:		P-Max for EN-DC (in FR1) is not included in inter-node RRC messages.
3. Summary and proposal
In summary, to introduce capability signalling for UE power class, the followings were proposed:
Proposal 1:		UE power class is signalled by the class number (1 to 16).
Proposal 2:	If the UE supports a different power class than the default power class of FR1 [and FR2], it is reported in accordance with RAN4 input below:
-	FR1/[FR2] UE power class (per band outside band combination);
NOTE:	In case RAN4 doesn’t define default power class for FR2, a power class needs to be signalled necessarily.
-	FR1 UE power class for EN-DC/NR-CA (per band combination).
Proposal 3:	P-Max for NR CA (in FR1) is introduced into FrequencyInfoUL (separated from the existing P-Max) and configured only to NR PCell.
Proposal 4:	P-Max for EN-DC (in FR1) is introduced into nr-Config in LTE RRC and configured only to LTE PCell.
Proposal 5:		P-Max for EN-DC (in FR1) is not included in inter-node RRC messages.
pCRs to implement Proposal 1 to 4 are available in [3, 4].
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