
3GPP TSG-RAN WG1 Ad-Hoc Meeting 1901		R1-1901174
Taipei, Taiwan, January 21 – 25, 2019

Source:	Ericsson
[bookmark: Title]Title:	Power Control for NR-NR DC
[bookmark: Source]Agenda Item:	7.2.13.1
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
[bookmark: _Ref178064866]Specifying power control for NR-NR DC is one of the objectives assigned to RAN1 for the MR-DC WI [1]. 
[image: ]
In this document we discuss initial framework NR-NR DC power control.
Discussion
Power Sharing for asynchronous NR (FR1) – NR (FR2) DC

In RAN1#94, the following was agreed 
Agreement
[bookmark: _Hlk534976290]In NR-NR DC where one cell group is in FR1 and the other in FR2, the two cell groups perform power control independently according to section 7 of 38.213.
· Applies for synchronous NR-NR DC for late drop of Rel-15 per RAN agreement
· It is RAN1 understanding that a common power limit for FR1+FR2 is not defined in RAN4 specifications
· It is up to the editor to whether and how to capture the above
Send an LS to RAN4 to inform them of the above agreement  LS is agreed in R1-1809886

Under the assumption that a common power limit for FR1+FR2 is not defined in RAN4 specifications, the same power control framework agreed for synchronous NR(FR1)-NR(FR2) DC can also be applied for asynchronous NR(FR1)-NR(FR2) DC. 

Proposal 1

· For NR-NR DC asynchronous case, when one cell group is in FR1 and the other in FR2, the two cell groups perform power control independently (assuming a common power limit for FR1+FR2 is not defined in RAN4 specifications).

Power Sharing for NR – NR DC (same frequency range)

For NR-NR DC where MCG and SCG are in same frequency range, power sharing framework for both synchronous and asynchronous cases needs to be specified as part of this Rel16 WI.

For this scenario, the power sharing schemes agreed for EN-DC (when both LTE and NR are in FR1) are applicable also for NR-NR DC. However, the EN-DC power sharing approaches had to take into account certain implementation restrictions that may not be not be relevant for NR-NR DC. Two important aspects are discussed below

Timeline restriction: For EN-DC, the power sharing framework was based on the restriction that P1t (transmitted power for CG1) cannot be adjusted based on P2g (power required for CG2) if the UL grant for CG2 arrives later than the UL grant for CG1. The intention behind this restriction was to allow LTE UE implementations without any changes to UL power computation timeline. However, for NR the timing between UL grant and corresponding PUSCH is flexible and the UE must inherently support a variable timeline for transmission power computation. Given this, the above timeline restriction may not be applicable to UEs configured with NR-NR DC. This aspect needs to be considered for power control design.

Semi-static power sharing mode: Rel15 EN-DC power control supported a separate capability for semi-static power sharing. This option allowed simplified UE implementations that did not require fast communication between MCG (LTE) and SCG (NR) modules within the UE. For NR-NR DC, it is reasonable to assume such communication as baseline. This was also the assumption for LTE-LTE DC in Rel12.

Proposal 2

· For NR-NR DC power control where MCG and SCG are in same frequency range, the following aspects should be considered 
a) P1t (transmitted power for CG1) can be adjusted based on P2g (power required for CG2) even if the UL grant for CG2 arrives later than the UL grant for CG1 (i.e., look ahead restriction assumed for EN-DC power sharing can be relaxed for NR-NR DC)
b) fast communication between MCG and SCG modules within the UE can be assumed as baseline (i.e., no need to specify a separate semi-static power sharing capability)

Conclusions
In this document, we discuss initial framework NR-NR DC power control and propose the following
Proposal 1
[bookmark: _GoBack]
· For NR-NR DC asynchronous case, when one cell group is in FR1 and the other in FR2, the two cell groups perform power control independently 

Proposal 2

· For NR-NR DC power control where MCG and SCG are in same frequency range, the following aspects should be considered 
c) P1t (transmitted power for CG1) can be adjusted based on P2g (power required for CG2) even if the UL grant for CG2 arrives later than the UL grant for CG1 (i.e., look ahead restriction assumed for EN-DC power sharing can be relaxed for NR-NR DC)
d) fast communication between MCG and SCG modules within the UE can be assumed as baseline (i.e., no need to specify a separate semi-static power sharing capability)
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1. Support of asynchronous and synchronous NR-NR Dual Connectivity [RAN1, RAN2, RAN4]
o UE power control [RAN1]
o RRC signalling to support of enhanced NR-NR DC [RAN2]
o Core requirements to support enhanced NR-NR DC [RAN4]
Note: Synchronous DC eshancements in thiz WID considers only cases not covered in Rel-13 exception dheet for
NR WINR. agsRAT-Core.




