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1. Introduction
This contribution summarizes the offline discussion on PHR for dual connectivity. The baseline understanding is that RAN2 agreed that in dual connectivity, PHR includes PH information for all the activated cells in a UE.
2. Potential alternatives on PHR of activated cells belonging to the other CG/eNB
There are several proposals regarding the PHR of activated cells belonging to the other CG/eNB as follows.

Alt.1
Actual PH
· PH is calculated based on the scheduling decision for the subframe in the other CG/eNB
· The equation(s) in the current specification are potentially be reused
· In case no scheduling occurs for the subframe in the other CG/eNB, Virtual PH is sent
Alt.2
Virtual PH

· PH is calculated based on a pre-configured scheduler decision

· The equation(s) in the current specification are potentially be reused

Alt.3
Both Actual PH + Virtual PH

· Both actual PH and virtual PH are reported altogether
Alt.4
Actual PH + additional information (e.g., no. of RBs)

· PH is calculated based on the scheduling decision for the subframe in the other CG/eNB

· In addition to the actual PH, dynamic information related to the scheduler decision is reportedMay consist of not only the number of scheduled PRBs, but also other information, like whether the transmission is semi-persistent scheduling or dynamic PUSCH scheduling, which is used in PHR calculation formula as well.
Alt.5
New type of information reflecting long-term trend of PH
· Somewhat longer term trend in a transmission power allocation or uplink activity can be reflected by e.g. averaging over PH values. 
· Averaging period could be only few subframes to not to hide short term variations too much. 
· LT-PH would be reported only for the other cell group
LT-PH could be only reports for the other cell group or additionally the instantaneous reports are sent (if there is a need) 
3. Discussion summary
During the offline, we discussed mainly the pros and cons of Alt.1 Alt.2, Alt.4 and Alt.5. The opinions raised by companies are summarized as following.

	
	Pros
	Cons

	Alt.1 Actual PH
	· It reflects current dynamic information related to scheduler decision. Assuming that the required UL power is correlated (or continued) for a certain time period, the actual PH is useful since both eNBs can know how much power remains and can be allocated in the subframes following the PHR reception. It also tells the scheduler if scaling was applied, which needs to be known to avoid over-utilization of power.
· When there is no scheduling, the Virtual PH is sent and all information that can be inferred from it (pathloss, etc.) becomes available in this PH.

· Provides the MPR, A-MPR, etc., applied by the UE
	· A single reported value is affected by multiple factors, i.e., path-loss, scheduler RB number, etc. Therefore, eNB cannot distinguish what the reasons the PHR is as such unless there was no scheduling and a Virtual PH was sent.
· If the required UL power is not correlated between the past and the future, the actual PH is rather harmful because it may cause a wrong prediction in the other eNB.

	Alt.2 Virtual PH
	· The reported value is not affected by the number of RBs. Therefore the reported eNB can know the pathloss change using the reported virtual PH. Based on the pathloss change estimated by the virtual PH, eNB can change configuration, scheduling strategy, etc. 
· eNB can estimate UE's available transmission power of different number of PRB assignment. For example, if SRB of PUSCH is based on x PRBs assignment, eNB can roughly know whether it can be transmittable within minimum guaranteed power or not.
	· It does not reflect current dynamic information related to scheduler decision. Assuming that the required UL power is correlated (or continued) for a certain time period, the virtual PH is less useful than the actual PH since both eNB cannot know how much power remains and can be allocated in the subframes following the PHR reception, and if scaling was applied.
· MPR, A-MPR, etc., applied by the UE is not available.

	Alt. 3 Actual PH + Virtual PH
	· Combines the Pros of Alt. 1 and Alt. 2. The Actual PH reflects current dynamic information related to scheduler decision, whether scaling was applied, and provides MPR/A-MPR/etc. applied by the UE. The Virtual PH (now transmitted in every report and not only when there is no scheduling in other eNB) allows the eNB to infer pathloss changes in the other eNB.
	· Some additional signaling overhead

	Alt.4 Actual PH + additional information
	· Same advantages as ones listed in Alt.1, that is, the exact status of power consumption and headroom are available. 
· Additionally, the disadvantage of Alt.1 is overcome. With the assistance of additional scheduling information in the other eNB, one eNB can well obtain the real reason of PH status of the other eNB, e.g., the power shortage is coming from large pathloss or just huge amount of scheduled PRBs. Then a better scheduling decision can be expected.
	· Additional signaling overhead. 

	Alt.5 New type of information reflecting long-term trend of PH
	· Somewhat longer term trend in a transmission power allocation or uplink activity can be reflected by e.g. averaging over PH values which gives information on activity and transmission power requirement on the other CG in general.
· As in async case the MCG related PH values need to be ready and available for the SCG MAC PDU processing at latest at the same time as the SCG related PH values are in order not to reduce the available processing time, an average PH value would be less affected by this delay. 
· The long term trend of PHR can reduced reporting overhead and save UL resource in the receiving CG. In Dual connectivity with asynchronous network and larger latency, it will be more likely to trigger PHR if only real PHR is allowed.

	· Change in UE PH value processing
· There is a trade-off of losing short-term information (e.g., PL change) depending on averaging period
· When scheduling is bursty the long-term PH may hide the occurrence of scaling 


4. Other FFS aspects that we needs to consider
During the discussion, we also came up with the following FFS aspects.
· Whether or not type 2 PHR is always reported

· Whether or not PHR is calculated using PCMAX,c
· How to report PHR in asynchronous case
· There was a comment that for sync case, PHR for the cells in the other eNB is calculated based on the same subframe, while for async case, PHR for the cells in the other eNB is calculated based on the first overlapped subframe of the other eNB.
· PH values for serving cells of the other CG shall be based at latest on uplink subframe of which associated downlink subframe is earlier in timing respective to the downlink subframe on CG which provides the uplink grant for the uplink subframe carrying the PH report

· The dependency demand of the respective DL subframe is due to possible close to current max TA value on the serving cells 

· This demand can be relaxed if max TA is reduced when UE is configured in DuCo
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