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1 Introduction
The inclusion and details of the UE transmission power headroom report has been discussed and agreed upon in RAN1. The details of the discussion out come have been provided in [2]. 

This document discusses the inclusion of the power headroom report in RAN2 specifications as proposed by RAN1 and includes text proposals accordingly. 
2 General
For efficient scheduling the scheduler must be able to select an appropriate transport format for a certain resource allocation. For this the scheduler needs to be able to estimate the UL link quality.
This requires that the eNodeB has knowledge of the UE transmit power. According to the discussions and agreement in RAN1 on UL power control the UE transmit power is calculated according to a specified formula where the eNodeB signals a number of parameters that the UE uses in combination with a DL path loss measurement in order to calculate its UL power. 
During the RAN WG1 #52bis meeting the discussions on power headroom reporting was finalized in RAN1 with the decisions on trigger criteria for power headroom reporting, The detailed outcome is captured in the following [2]: 

The power headroom reports should be transmitted with 6 bits and have the range [40; -23] dB with a resolution of 1 dB. 

As has been previously decided power headroom is defined as the difference between the UE TX power and the maximum UE TX power. This definition applies to the positive values of the power headroom. The negative values are defined as the difference between the maximum UE TX power and the calculated UE TX power, according to the UL power control formula, when it exceeds the maximum UE TX power. 

The following triggers should apply to power headroom reporting: 

•
The path loss has changed more than X dB since the last power headroom report

o
Parameter X named can take values [1, 3, 6, inf]  in dB 

•
The time elapsed from previous power headroom report is more than P TTIs

o
Parameter P can take values [20, 200, 1000, inf] TTI’s 

o
When the periodic trigger is set the UE should send the first report as soon as possible and not wait K TTI’s. It is left to RAN2 to decide what is feasible considering other information exchange. 
•
There should be a configurable minimum reporting time of K TTIs i.e. two consecutive reports are not sent more often than every K TTIs.

o
Parameter K can take values [0, 100, 200, 1000] TTIs, or if found more suitable by RAN2 in the range of 0 to 1000 TTIs.

A power headroom report can only be sent when the UE has an UL grant. If one or several triggers are fulfilled when the UE does not have a grant the UE should send the report when it has a grant again. It has previously been decided that the Power Headroom report is always valid for the TTI in which it is sent. 

Parameter X is named DL pathloss change; parameter P is named Power headroom periodicity; and parameter K is named Minimum PH reporting time.
2.1 Power Headroom Control Element 

Considering the agreements so far made on the MAC layer, the power headroom report (PHR) is signalled as a MAC control element and thus one LCID should be used for conveying power headroom reports [1].

Note that, it has been agreed to have additional LCID to be reserved for the concatenation of different MAC control elements, in this case BSR and PHR,  in order to reduce the signalling overhead. Since the triggering conditions for these reports are very different, it can be assumed that the combined reporting instances are limited. These optimizations should thus preferably be studied and discussed further separately from the necessary inclusion of a stand alone PHR.
The details on the granularity and accuracy of the Power Headroom report is also settled in RAN1 ( 6 bits). However, it can be expected that aligning the control element to the byte aligned MAC protocol, entailing a 8-bit power headroom signalling resource, is a simple implementation allowing for future use or extensibility.
Proposal: The 6 bit Power Headroom Report is signalled as a stand alone, byte aligned MAC control element and a specific LCID is reserved for conveying the PHR.
2.2 Draft MAC text proposal (36.321):
--- Start Draft Text Proposal ---
5.4.6
Power Headroom Reporting

The Power Headroom reporting procedure is used to provide the serving eNB with information about the UE available transmit power of the UE. The Power Headroom Report is always valid for the TTI in which it is sent.

A Power Headroom Report (PHR) shall be triggered if any the following events occur: 

-
if the path loss has changed more than X dB since the last power headroom report
-
if the PERIODIC PHR TIMER expires, in which case the PHR is referred below to as “Periodic PHR”.
If the Power Headroom Reporting procedure determines that a PHR has been triggered since the last transmission of a PHR:
-
if no PHR has been triggered within K TTIs
-

if the UE has UL resources allocated for new transmission for this TTI:

-

instruct the Multiplexing and Assembly procedure to generate a PHR MAC control element;

-

restart the PERIODIC PHR TIMER if running;
NOTE: At the time when Periodic PHR is configured the UE shall send a PHR at the first available instance were the UE has UL resources for a new transmission.

NOTE: Even if multiple events occur by the time a PHR can be transmitted, only one PHR will be included in the MAC PDU.
--------------------
6.1.3.x
The Power Headroom Report (PHR) MAC control element is identified by MAC PDU sub headers with LCIDs as specified in table 6.2.1-2. 
The PHR has a fixed size and consists of a three fields defined as follows (figure 6.1.3.x-y):

· PH: This field contains the Power Headroom of the UE. The Power Headroom is defined in 36.213 The length of the field is 6 bits. 
· S: Spare Values, 2 bits
---------------------
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Figure 6.1.3.x-y: Power Headroom MAC control element
--- End Text Proposal ---

2.3 RRC configuration 

For the configuration and control of the PHR it is proposed to add configuration parameters to the MAC Parameters list after agreeing on the details of options and ranges given by RAN1:
Draft list of parameters below.

	Power Headroom
	
	
	
	
	
	
	

	Parameter Name
	Function
	
	Range
	
	Unit
	Scope
	Note

	DL path loss change, X
	PHR
	
	1, 3, 6, inf
	
	dB
	RRC
	This parameter defines the path loss change trigger. If the Path Loss change is more than X dB since the last power headroom report a PHR can be triggered.

	Power Headroom Periodicity, P
	PHR
	
	20, 200, 1000, inf
	
	TTI (subframe)
	RRC
	The interval elapsed from previous power headroom report is more than P TTIs.

	Minimum Power Headroom reporting time, K
	PHR
	
	0, 100, 200, 1000 alt?
	
	TTI (subframe)
	RRC
	A configurable minimum reporting time K TTIs. Two consecutive reports are not sent more often than every K TTIs.


3 Conclusion and Proposals

It is proposed that RAN2 discussed the inclusion of the PHR as defied by RAN1 and agree upon the text proposals in section 2.
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