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Introduction
Power sharing aspects were discussed on Wednesday 28.2.2018 afternoon coffee break. This document contains minutes of AH 

Discussion
X_total definition, background
LS was sent with the following information  [1]
Agreement:
· P_LTE and P_NR are configured separately via UE specific RRC (i.e., as dBm numbers with similar value range as p-Max in LTE)

· P_LTE and P_NR are UE-specific

· P_cmax for LTE and P_cmax for NR are derived based on P_LTE and/or P_NR (details to be decided by RAN4)

· RAN4 to define maximum total LTE and NR power in FR1 (X_total) that the UE should never exceed.

· When dynamic power sharing is used, 

· If total power for LTE and NR in FR1 exceeds X_total, UE reduces NR transmission power or drops NR transmission so that total power does not exceed X_total

· Note: As per previous agreement LTE power control procedure is not changed

Focusing in highlighted part, we need to agree this limit, X_total:
X_total agreement is needed so that network and UE always share understanding of the X_total. Currently we have definition below in TS 38.101-3: 
Table 6.2.2.2-1: Maximum output power for inter-band EN-DC (two bands)
	DC configuration
	pc2
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_1A_n77A
	
	[23]
	[+2/-3]

	DC_1A_n78A
	
	[23]
	[+2/-3]

	DC_1A_n79A
	
	[23]
	[+2/-3]

	DC_3A_n77A
	
	[23]
	[+2/-3]

	DC_3A_n78A
	
	[23]
	[+2/-3]

	DC_3A_n79A
	
	[23]
	[+2/-3]


Table 6.2.2.1-1: Maximum output power for EN-DC operation (continuous sub-blocks)

	DC configuration
	Power class E-UTRA
	Power class NR



	DC_(n)71B
	PC3
	PC3


From [2]:

PPowerClass, EN-DC = Min(Max { PPowerClass, E-UTRA , PPowerClass, NR }, PEN-DC)
Proposal1: Define X_Total as PPowerClass, EN-DC already defined in the 6.2.2.1 for intra-band EN-DC and 6.2.2.2 for inter-band EN-DC sub-clases of 38.101-3

From [3]:

Proposal 1: Maximum output power what UE will never is exceed is defined as PPower_class, EN-DC= MAX (PPower_class, E-UTRA, PPower_class, NR)
Other possibility (from [3]) PPower_class, EN-DC = SUM(PPower_class, E-UTRA, PPower_class, NR)
X_total definition, Discussion
How to handle if LTE or NR supports 26 dBm and Table 6.2.2.2-1 has two entries for Power class? 

Option 1: Agreed PPowerClass, EN-DC = Max { PPowerClass, E-UTRA , PPowerClass, NR }
Option 2: Follow table Table 6.2.2.2-1.

· Network knows what UE supports based on SA LTE and SA NR power class definition. Conclusion is that Table 6.2.2.2-1 is redundant. 

Option 3: UE signals to network PPowerClass, EN-DC as capability

Interdigital: Taking sum does not penalise the system, taking max penalises the system
Sprint: Power class has to be signalled. If table or max definition is adopted, LTE can be PC2 and NR PC3 but still EN-DC may not be ready for PC2, e.g. A-MPR missing etc.
Qualcomm: Alternative solution is that in this case, UE is not allowed to declare PC2 for LTE if it supports EN-DC. 

Sprint: this penalises UE with PC2

Solution to this problem is the table and: PPowerClass, EN-DC = Min(Max { PPowerClass, E-UTRA , PPowerClass, NR }, PEN-DC)
But still if there are both power classes in the table, the PC EN-DC is ambiguous. 
Agreements: 
1) Check if EN-DC power class is signalled. Work to identify the need in this meeting. 
2) One possibility is to define power class with PPowerClass, EN-DC = Min(Max { PPowerClass, E-UTRA , PPowerClass, NR }, PEN-DC) with the table defining PEN-DC . This does not solve the problem if table has 23 and 26 dBm since PEN-DC can have two values.

3) More discussions are needed.
End of AH, issues below were not discussed. 
Placement of P_NR and P_LTE in TS
36.101: Interdigital, Huewei [5]
38.101-3: Ericsson, Qualcomm [3]
If in 36.101 under which suffix?

If in 38.101-3, do all LTE power control need to be repeated in 38.101-3?
Evaluation period of X_total
From [4]: 

Table 6.2.5-1: PCMAX evaluation window 

	transmission duration
	TREF
	Teval

	Different transmission duration in different RAT carriers
	LTE Subframe 
	NR slot


PPowerClass ,EN-DC shall not be exceeded by the UE during any period of time.
Does RAN4 need to discuss other evaluation periods? SAR compliance measurement period is longer than LTE subframe.

Conclusion
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