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1 Introduction
The details of how the interaction between L1 and MAC should appear with regards to power headroom reporting has not been settled. The aim of this discussion paper and accompanying text proposal is to discuss which part of the PHR reporting functionality is best captured in L1 and which is best captured in MAC.
2 Discussion
The Rel-8/9 MAC specification describes the PHR reporting procedure including timers and triggers, while the calculation of the actual PHR value to report is handled in L1. In Rel-10 there will be two types of PHRs, Type 1 and Type 2. In order to align with the responsibilities of current specifications it would make sense to describe the decision of which Types of PHR to include in the report in the MAC specification. The calculation of Type 1 and Type 2 respectively has already been captured in chapter 5.1.1.2 of [1].
There is a parameter defined in [1] for switching simultaneous PUCCH and PUSCH transmission on and off. This parameter could be used in the running MAC CR when capturing the evaluation of Type 1 and Type 2. 

Proposal 1 The evaluation if the PCC should report Type 1 and Type 2 PHR or just Type 1 PHR should be made in MAC layer and should be based on the value of the “simultaneous-PUCCH-and-PUSCH” parameter.
Regarding whether MAC or L1 should determine if a PHR should be based on a reference format, it is noted that L1 has knowledge about both PUSCH and PUCCH transmissions, whereas MAC has limited knowledge if a PUCCH transmission actually occurred. Thus, it appears that the appropriate layer for determining whether PHR should be based on a reference format is L1.

Proposal 2 L1 PHR procedures shall determine whether PHR shall be based on a reference format and calculate and report the requested PHR type to MAC.
In Annex A is a text proposal capturing the essence of Proposal 1 and assuming that L1 has captured the essence of Proposal 2. Furthermore it assumes that the RRC based solution proposed in [4] is used to distinguish between whether the Rel-8/9 or Rel-10 PHR MAC CE format shall be used. 
The intention of this text proposal is to set a baseline for the PHR functionality which can further be extended when RAN2 has made their decisions regarding the PHR MAC CE format. Another motivation is to begin alignment between L1 and L2 specifications with regards to power headroom reporting as the closing date for functional input to the specifications are closing in. 

Note that the text proposal also contains a suggestion of how Pcmax,c reports are obtained, and indicates how some optimizations of the PCmax,c reporting which are proposed in [5] could be captured. Further note that the parameter extendedPHR included in the text proposal is proposed in [4]. These parts of the text proposal should be aligned with RAN2 agreements once they have been made.
Proposal 3 Agree to use the text proposal in Annex A as a baseline for updating the power headroom functionality in the Running MAC CR after RAN2#72.
3 Conclusion
Based on the above discussion we ask RAN2 to consider the following proposals:

Proposal 1
The evaluation if the PCC should report Type 1 and Type 2 PHR or just Type 1 PHR should be made in MAC layer based on the value of the “simultaneous-PUCCH-and-PUSCH” parameter.
Proposal 2
L1 PHR procedures shall determine whether PHR shall be based on a reference format and calculate and report the requested PHR type to MAC.
Proposal 3
Agree to use the text proposal in Annex A as a baseline for updating the power headroom functionality in the Running MAC CR after RAN2#72.
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Annex A

This section contains a text proposal to the MAC specification based on the current version of the running MAC CR for Carrier Aggregation [3]. New or modified text as part of this text proposal are marked with yellow highlight. 
< start first change>

5.4.6
Power Headroom Reporting

The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell. 
The reporting period, delay and mapping of Power Headroom are defined in subclause 9.1.8 of [9]. RRC controls Power Headroom reporting by configuring the two timers periodicPHR-Timer and prohibitPHR-Timer, and by signalling dl-PathlossChange which sets the change in measured downlink pathloss to trigger a PHR [8].
When the UE is configured with simultaneous PUSCH and PUCCH transmission, the UE shall report both Type 1 and Type 2 PHR for the PCell.
A Power Headroom Report (PHR) shall be triggered for each activated Serving Cell with configured uplink if any of the following events occur:

-
prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell since the last transmission of a PHR when UE has UL resources for new transmission;

-
periodicPHR-Timer expires;

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the function;
- 
activation of an SCell with configured uplink.
If the UE has UL resources allocated for new transmission for this TTI:

-
if it is the first UL resource allocated for a new transmission since the last MAC reset, start periodicPHR-Timer;

-
if the Power Headroom reporting procedure determines that at least one PHR has been triggered since the last transmission of a PHR or this is the first time that a PHR is triggered, and;

-
if the allocated UL resources can accommodate a PHR MAC control element plus its subheader as a result of logical channel prioritization:
-
if extendedPHR is not configured:
-
obtain the value of the Type 1power headroom for the PCell from the physical layer.
-
else, if extendedPHR is configured:

-
for each activated Serving Cell with configured uplink:

-
obtain the value of the Type 1 power headroom and [FFS if only for Serving cells with valid grant for this TTI] the corresponding Pcmax,c associated with this Serving Cell from the physical layer;

-
if “simultaneousPUSCH- PUCCH” is configured:

-
obtain the value of the Type 2 power headroom and [FFS if only if the UE will make a PUCCH transmission in this TTI] [FFS if only if different than Pcmax,c for Type 1] the corresponding Pcmax,c  from the physical layer;
-
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC control element based on the value(s) reported by the physical layer;

-
start or restart periodicPHR-Timer;

-
start or restart prohibitPHR-Timer;

-
cancel all triggered PHR(s).

</end first change>

<start second change>

6.1.3.6
Power Headroom MAC Control Element

The Power Headroom MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2.  
If extendedPHR is not configured, it has a fixed size and consists of a single octet defined as follows (figure 6.1.3.6-1):

-
R: reserved bit, set to "0";

-
Power Headroom (PH): this field indicates the Type 1 power headroom level for the PCell. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.6-1 below (the corresponding measured values in dB can be found in subclause 9.1.8.4 of [9]).
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Figure 6.1.3.6-1: Power Headroom MAC control element
If extendedPHR is configured, it has a variable size and is defined as follows (figure 6.1.3.6-X):

-
[FFS]
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Figure 6.1.3.6-X: Power Headroom MAC control element
Table 6.1.3.6-1: Power Headroom levels for PHR

	PH
	Power Headroom Level

	0
	POWER_HEADROOM_0

	1
	POWER_HEADROOM_1

	2
	POWER_HEADROOM_2

	3
	POWER_HEADROOM_3

	…
	…

	60
	POWER_HEADROOM_60

	61
	POWER_HEADROOM_61

	62
	POWER_HEADROOM_62

	63
	POWER_HEADROOM_63


</end second change>
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