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1. Introduction

In RAN1#77, the following has been agreed [1].

	Agreements
· In both synchronous and asynchronous cases, at least for PUCCH/PUSCH
· Minimum guaranteed power allocation P_SeNB and/or P_MeNB can be configured
· P_SeNB >=0, P_MeNB >=0
· FFS: P_SeNB+P_MeNB <= PCmax
· FFS: P_SeNB+P_MeNB <= 100%
· The total power allocation per CG Palloc_xeNB can be determined by 
· (1) Power allocation up to P_SeNB and P_MeNB (i.e. Ppre_SeNB and Ppre_MeNB) 
· At first, UE needs to allocate power per each eNB up to P_SeNB or P_MeNB (if configured) respectively regardless of priority rule if transmission is scheduled
· Ppre_xeNB = min {power based on actual grant/assignment and TPC commands, P_xeNB}
· (2) Plus allocation of remaining power
Agreements
· In both synchronous and asynchronous cases:

· If look-ahead is supported or in synchronous case
· All the remaining power can be used
· For the remaining power, priority is determined based on UCI type across CG for channels not satisfied by P_SeNB or P_MeNB
· FFS on details
· Giving all the remaining power to a CG is not precluded
· If look-ahead is not assumed: 
· Reserve P_SeNB and/or P_MeNB towards each eNB if there is potential uplink transmission
· If the UE knows it does not have transmission in the other CG in overlapped subframes based on at least semi-static information (e.g., TDD UL/DL config.), UE does not reserve the power for that CG
· For the remaining power, earlier transmission is higher priority
· FFS on whether there will be two types of UE behavior (supporting look-ahead and not supporting look-ahead) or there will be only one type of UE behavior
· Confirm WA with clarification: 
· Power control changes are not allowed for one channel on one carrier in the middle of subframe in asynchronous case in dual connectivity (i.e., Power of on-going transmission is not adjusted)
· Within a CG, for the total power allocation, reuse Rel-11 relative priority and power scaling of different channel types
· PRACH to PCell has the highest priority; 
· RAN1 perspective, differentiation between PUSCH with SRB and PUSCH without SRB is not assumed

Launch multiple email discussions for above FFS parts and possible NW coordination on power

Email discussion until 12th  June focusing on (FFS on details) – Yunjung (LG)

Email discussion until 12th June focusing on (FFS on whether there will be two types of UE behavior (supporting look-ahead and not supporting look-ahead) or there will be only one type of UE behavior) – Suzuki (Panasonic)

Email discussion until 12th June focusing on (FFS: P_SeNB+P_MeNB <= PCmax and FFS: P_SeNB+P_MeNB <= 100%) – Fred (NTT DOCOMO)

Email discussion until 12th June focusing on possible NW coordination on power – Sigen (AL)


This document summarizes the email discussion [77-14] on possible network coordination on UE UL transmit power.

2. Summary of Email Discussion
The main questions that have been discussed include the following:
· Whether P_MeNB and P_SeNB in the existing agreements should be allowed to be exchanged between MeNB and SeNB

· Whether MeNB and SeNB should be allowed to exchange the maximum UE transmit power assumed for each eNB (denoted by P_MeNB,max, and P_SeNB,max, respectively)

· This can be done either by MeNB performing the allocation, or MeNB and SeNB exchanging information.
Although it has been agreed in RAN1#77 that the two parameters P_MeNB and P_SeNB are introduced and configured to the UE, there is no agreement yet on whether they should be exchanged between MeNB and SeNB. The companies generally agree that there is benefit for the SeNB to be aware of the value of P_SeNB, which is the minimum power the SeNB can assume. However, there are different opinions on whether MeNB should determine the value of P_SeNB by itself, or SeNB should be involved in the decision.
A related discussion is whether P-EMAX for each serving cell needs to be exchanged between MeNB and SeNB.

· When MeNB determines the value of P_SeNB, it should be aware of P-EMAX for all the serving cells in SCG to choose an appropriate value.

· When virtual PHR is reported and P_cmax,c is not included in the report, in order to better interpret the PHR for the other CG, it is preferable to know the corresponding power P-EMAX. Knowing P-EMAX of the serving cells in the other eNB allows this eNB to derive the transmit power needed for a single PRB allocation with the reference format. However, some companies do not consider knowing P-EMAX as necessary because the power headroom instead of the transmit power is considered as more relevant.
The following was proposed but not agreed.
Proposal 1: SeNB informs MeNB the value of P-EMAX per SCG serving cell. MeNB informs SeNB the value of P-EMAX per MCG serving cell.

 Two alternative procedures to determine P_SeNB have been discussed:
· MeNB determines the value of P_SeNB by itself (based on UE measurement report, UE configurations, etc.) and sends it to the SeNB.

· Support: ALU, ASB, Docomo, Ericsson, LG

· SeNB proposes a value for P_SeNB to MeNB and MeNB makes the final decision and informs SeNB the final value of P_SeNB.

· Support: Panasonic

Agreement:

· If P_SeNB is to be configured to a UE, MeNB determines the minimum guaranteed power for the SeNB (P_SeNB), and also sends it to the SeNB via backhaul signaling. 

Note that this agreement does not exclude the possibility for SeNB to propose a value for P_SeNB.

In terms of whether P_MeNB should be informed to SeNB together with P_SeNB, some companies see the benefit but some companies do not. In addition, it is related to the question whether the parameter P_SeNB,max should be introduced or not.
The motivation to introduce two new parameters P_MeNB,max and P_SeNB,max is to allow some level of power coordination between the two eNBs when performing scheduling, while decoupling this from power scaling at the UE in power-limited cases. These two parameters are not intended to be sent to the UE. The main advantages quoted by the proponent are:
· It allows full flexibility in configurations that can correspond to either very aggressive scheduling or very conservative scheduling.

· Example 1: P_MeNB,max = P_SeNB,max = Pcmax, this can be applicable to the cases where the UE supports look-ahead. The eNB would be the most aggressive in scheduling, potentially resulting in a large probability of power scaling.

· Example 2: P_MeNB,max = Pcmax – P_SeNB and P_SeNB,max = Pcmax – P_MeNB. This can be applicable to either look-ahead or non-look-ahead cases. But it is particularly meaningful for non-look-ahead case because P_MeNB and P_SeNB are always reserved for MeNB and SeNB, respectively.

· Exmaple 3: P_MeNB,max + P_SeNB,max <= Pcmax. The eNB has the most conservative scheduling in this case, in an effort to minimize the probability of reaching UE power limit.
· Decoupling these two parameters from P_MeNB/P_SeNB allows independent decision of eNB scheduling and UE power scaling. Generally speaking, it is desirable to have P_MeNB/P_SeNB set to values that allow the most power sharing potential but protect the essential information. Independent from this consideration, the schedulers at the MeNB and SeNB can be either aggressive or conservative.
On the other hand, many companies consider informing P_MeNB to SeNB as sufficient and do not see the additional need to introduce P_SeNB,max. Some companies think SeNB can simply assume P_SeNB,max = Pcmax – P_MeNB, which becomes a special case of the above proposal. Other than using this parameter to guide the max power assumed at the SeNB, there is no alternative way proposed to use this piece of information.
Some companies think P_SeNB,max should not be imposed on the SeNB to allow the maximum flexibility in the SeNB scheduler. 
The following was proposed but not agreed.

Proposal: FFS between the following two alternatives:

· Alternative 1: MeNB determines the minimum guaranteed power for the MeNB (P_MeNB), and sends it to the SeNB via backhaul signaling.

· Alternative 2: MeNB determines the maximum UE transmit power for the SeNB (P_SeNB,max), and sends it to the SeNB via backhaul signaling.

Instead, the following agreement was reached:

Agreement:

· If P_MeNB is to be configured to a UE, MeNB determines the minimum guaranteed power for the MeNB (P_MeNB).
In addition, we also explicitly agreed on using dedicated RRC signaling for P_MeNB and P_SeNB.

Agreement:

· MeNB sends (P_MeNB, P_SeNB) to UE in a dedicated RRC message.

Whether P_MeNB and P_SeNB should be optional or mandatory parameters has been discussed. There are a few options from RAN1 perspective:

· Mandatory

· Optional

· Up to RAN2 to decide

No agreement has been reached but it may be reasonable to leave this to RAN2 to decide because it is a signaling optimization issue.

3. Conclusions

This document summarizes the email discussion [77-14]. The following agreements have been reached:
Agreement:

· MeNB sends (P_MeNB, P_SeNB) to UE in a dedicated RRC message.

· If P_SeNB is to be configured to a UE, MeNB determines the minimum guaranteed power for the SeNB (P_SeNB), and also sends it to the SeNB via backhaul signaling. 

· If P_MeNB is to be configured to a UE, MeNB determines the minimum guaranteed power for the MeNB (P_MeNB).
The following issues have been discussed but not concluded:

· Whether the MeNB sends P_MeNB to the SeNB
· Whether P_MeNB,max and P_SeNB,max are introduced and whether the MeNB sends P_SeNB,max to the SeNB

· Whether SeNB is allowed to propose a value for P_SeNB

· Whether P-EMAX needs to be exchanged between the MeNB and the SeNB

· Whether P_MeNB and SeNB are optional or mandatory parameters, or this should be left to RAN2 to decide
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