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1 Introduction
In RAN4 #92 meeting, ambiguity of EN-DC power class was discussed [1]. WF [2][3] cannot be agreed due to concern of new signalling in R15. “Clear indication of power classes for EN-DC” was suggested by meeting chairman, and cited as below. The discussion continued in RAN#85 meeting [5],[6]. This document further discuss possible solution in R15.

2
Discussion

It was pointed out that currently R15 signal cannot distinguish NR power class (PC) between EN-DC and SA mode. The typical problematical case is UE which has PA configurations of 23+23dBm for NR UL MIMO. This UE will indicate NR=PC2 in SA mode, but it may only support NR=PC3 in NSA mode because UE may only support 1Tx NR in EN-DC.
Observation 1: For certain UE PA configuration, SA/NSA dual mode UE may have different NR power classes between different modes. Current R15 signalling cannot indicate the difference. 

During the discussion, regarding the implementation of R15 SA/NSA dual mode UE which support SA PC2 UL MIMO but only 1Tx NR in ENDC, there are at least 4 different interpretations.  
· Option 1: UE should use PA configurations of at least 26+23dBm for NR UL MIMO in order to support NR=PC2 in EN-DC with 1TX=26dBm. Because R15 NR power class signalling (ue-PowerClass [7]) is applicable to NR capabilities in both SA and NSA modes.
· Option 2: UE should use PA configurations of at least 26+23dBm for NR UL MIMO and 26dBm for intraband LTE. Because NR has been indicated as PC2, and the MPR of intraband ENDC is only applicable to ENDC, E-UTRA and NR being the same power class. (as below text from 38.101-3)
[image: image1.png]=6.2B.2.1.2 MPR for power class 3 and power class 2}

MPR in this subclause is applicable for power class 3 and power class 2 UEs indicating IE dualPA-Architecture
supported with ENDC power class being the same as the E-UTRA and NR power class. For UES not indicating dualP4-
Architecture supported, MPR in subclause 6.2.4 of [4] and 6.2.3 of [2] apply when the UE is scheduled with single
uplink transmission, otherwise the UE can use as much MPR as needed to fulfil emissions requirements. For a UE
supporting dynamic power sharing for DC_(n)71AA for which dual simultaneous uplink transmissions are mandatory
and A-MPR defined in subclause 6.2B.3.1.1 is applied as MPR. The allowed maximum output power reduction applied
to transmission on the MCG and the SCG is defined as follows:





· Option 3: UE should use PA configurations of 23+23dBm for NR UL MIMO. Because there was an agreed WF in RAN4 #86 (2018.2) [4]. It says “Only PA configurations of 23+23dBm for UL MIMO and 26dBm for 1Tx are supported by specification for NR TDD bands for PC2 UE in Rel-15”.
· Option 4: UE can use PA configurations of either 23+23dBm or 26+23dBm for NR UL MIMO. It is left to UE implementation. Because network can operate with ambiguity of UE power class.
These 4 options are further compared in the following table 1. 
Table 1: different configurations of R15 SA/NSA dual mode UE which support SA PC2 UL MIMO but only 1Tx NR in ENDC
	
	Option 1

26+23dBm for NR UL MIMO
	Option 2

26+23dBm for NR UL MIMO and 26dBm for intraband LTE
	Option 3

23+23dBm for NR UL MIMO
	Option 4
left to UE implementation

	Consistence between “RAN2 NR PC capability signalling” and “ENDC NR actual power capability”
	Yes
	Yes
	No
Reported NR=PC2, ENDC NR capability=PC3
	May be No

	Consistent with RAN4 the applicability of intraband ENDC MPR, i.e. same PC for ENDC, E-UTRA and NR
	No
NR=PC2, but LTE can be PC3
	Yes
LTE=NR=ENDC=PC2
	Yes
LTE=NR=ENDC=PC3
	May be No

	Consistent with the previous agreed WF [4]
	No
	No
	Yes
	May be No

	The flexibility of UE implementation
	No
	No-
	No
	Yes


In table 1, we can see that.
Observation 2: only option2 can fulfil both “Consistent with RAN2 NR PC capability signalling” and “Consistent with RAN4 the applicability of intraband ENDC MPR”. It is the most demanding solution from UE complexity and cost perspective, and shall not be the mandatory requirement.
Proposal 1: clarify which one of the above 4 options is the correct understanding of ENDC power class in R15.
Proposal 2: if option 3 or 4 is selected, send an LS to RAN2 to inform them the possible inconsistence between “RAN2 NR PC capability signalling” and “ENDC NR actual power capability”
The draft text of LS could be as below, assume option4. 
3
Conclusions

In this contribution, we further discuss the clarification of ENDC power class in R15
Observation 1: For certain UE PA configuration, SA/NSA dual mode UE may have difference NR power classes between different modes. Current R15 signalling cannot indicate the difference. 

Observation 2: only option2 can fulfil both “Consistent with RAN2 NR PC capability signalling” and “Consistent with RAN4 the applicability of intraband ENDC MPR”. It is the most demanding solution from UE complexity and cost perspective, and shall not be the mandatory requirement.
Proposal 1: clarify which one of the above 4 options is the correct understanding of ENDC power class in R15.

Proposal 2: if option 3 or 4 is selected, send an LS to RAN2 to inform them the possible inconsistence between “RAN2 NR PC capability signalling” and “ENDC NR actual power capability”.
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Chair suggestion


Clear indication of power classes for EN-DC and corresponding E-UTRA and NR bands should be specified in RAN4 specification.


If LTE or NR has more than one band, the power class for E-UTRA or NR represents CA power class


No signalling is introduced into R15 unless we identify essential issues.





RAN4 has discussed the clarification of ENDC power class in R15. For SA/NSA dual mode UE which support PC2 2Tx UL MIMO in SA but only 1Tx NR in ENDC, power class of NR in ENDC may be different from the power class of SA NR in capability signalling because of UE configurations e.g. UE PA configurations of 23+23dBm can support NR=PC2 in SA UL MIMO but may only support NR=PC3 in NSA mode because only 1Tx NR in EN-DC.


RAN4 has agreed that in R15 UE PA configuration of above case is left to UE implementation. As the result, it means there may be the inconsistence between “RAN2 NR PC capability signalling” and “ENDC NR actual power capability”. This inconsistence is allowed in R15 for the case that SA/NSA dual mode UE which support PC2 2Tx UL MIMO in SA but only 1Tx NR in ENDC.


RAN4 kindly ask RAN2 to consider above information and make necessary clarification in relevant specs. RAN4 understanding is that no new signalling needs to be introduced in R15 for this case. 
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