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	Reason for change:
(

	Changes for the subclause  9.1.8 Power Headroom from TS36.133 are a consequence of Rel-10 PHR(Power Headroom  Report) evolution  in RAN1 and RAN2 and the completion of the Pcmax and Pcmax,c definitions in the RAN4 specifications.

Specifically, in RAN1, RAN2, and RAN4, agreements have been reached and the following CRs have been agreed and implemented:   
 In RAN1:

· Corrections to Power Headroom ( section 5.1.1.2 in 36.213) – R1-111856
In RAN2:

· Clarifications on P-MPR PHR Trigger (section  5.4.6 Power headroom Reporting and section  6.1.3.6a Extended power Headroom MAC Control Element in 36.321) – R2-113557
In RAN4:

· Pcmax and Pcmax,c for LTE-CA definitions (section 6.2.5A in 36.101) – R4-113271
· Pcmax for UL-MIMO for LTE Rel-10 definition (section 6.2.5B in 36.101) - R4-113271
· Pcmax,c mapping for LTE-CA (new section 9.6 in 36.133)  - R4-113151
In addition, in Rel-10, RAN2 introduced the extendedPHR IE which includes the report of Pcmax,c, and RAN4 defined Pcmax for different cases in three consecutive subclauses in 36.101 to handle  UEs with different capabilities, namely non carrier aggregation, carrier aggregation, and UL MIMO in subclauses 6.2.5, 6.2.5A and 6.2.5B respectively.

In 36.133 subclause 9.1.8 Power headroom, the actual text is valid only for UEs that are both non carrier aggregation and non UL-MIMO and thus is not reflecting the entire Rel-10 evolution.



	
	

	Summary of change:
(

	Sub-clause 9.1.8 Power headroom is updated as follows:

· The first paragraph which concerns only UEs which are both non carrier aggregation and not configured for UL MIMO, is updated in order to make this clarification.

· A new paragraph for LTE-CA UEs is added in order to clarify the calculation of the Power Headroom as per section 5.1.1.2 in TS 36.213 and to make the correct reference to the PCMAX,c  which is  defined in section 6.2.5A in TS 36.101.

· A new paragraph for non carrier aggregation UEs which are configured for UL MIMO is added in order to clarify the estimated power calculation for this case and the make the correct reference to Pcmax which is defined in 6.2.5B in TS 36.101.

· A new paragraph is added for the configured maximum output power reporting referring to the mapping defined in sub-clause 9.6 of 36.133, ver.10.3.

Sub-clause 9.1.8.1 Period is updated as follows:

· The power headroom estimation condition is updated in order to reflect LTE-CA with more than one UL serving cell, meaning: PUSCH transmitted “on at least one serving cell”.
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-------------------------------------------------------- Beginning of the changes--------------------------------------------------
9.1.8
Power Headroom
For a non carrier aggregation UE with one antenna connector or multiple antenna connectors and not configured for UL MIMO, the power headroom (PH), expressed in dB, is defined as the difference between the configured maximum UE output power (PCMAX), which is defined in section 6.2.5 in TS 36.101 [5] and the estimated power for PUSCH transmission according to section 5.1.1.1 in TS 36.213 [3].
For contiguous intra-band or non-contiguous inter-band carrier aggregation configured UE, the power headroom (PH), expressed in dB, is defined as the difference between the configured maximum UE output power for serving cell c, PCMAX,c , which is  defined in section 6.2.5A in TS 36.101 [5] and the estimated power for an UL transmission according to section 5.1.1.2 in TS 36.213 [3].

For a non carrier aggregation UE with multiple antenna connectors configured for UL MIMO, the power headroom (PH), expressed in dB, is defined as the difference between the configured maximum UE output power (PCMAX), which is defined in section 6.2.5B in TS 36.101 [5] and the estimated power for PUSCH transmission according to section 5.1.1.1 in TS 36.213 [3].
When the configured maximum output power for a serving cell is reported the UE shall report the value using the mapping defined in Table 9.6.1-1 in section 9.6.1.
9.1.8.1
Period

The reported power headroom shall be estimated over 1 subframe. The power headroom shall be estimated only in a subframe where PUSCH is transmitted on at least one serving cell.

9.1.8.2
Reporting Delay

The power headroom reporting delay is defined as the time between the beginning of the power headroom reference period and the time when the UE starts transmitting the power headroom over the radio interface. The reporting delay of the power headroom shall be 0 ms, which is applicable for all configured triggering mechanisms for power headroom reporting.
9.1.8.3
Void
9.1.8.4
Report Mapping

The power headroom reporting range is from -23 ...+40 dB. Table 9.1.8.4-1 defines the report mapping.

Table 9.1.8.4-1: Power headroom report mapping

	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-23 ( PH ( -22

	POWER_HEADROOM_1
	-22 ( PH ( -21

	POWER_HEADROOM_2
	-21 ( PH ( -20

	POWER_HEADROOM_3
	-20 ( PH ( -19

	POWER_HEADROOM_4
	-19 ( PH ( -18

	POWER_HEADROOM_5
	-18 ( PH ( -17

	(
	(

	POWER_HEADROOM_57
	34 ( PH ( 35

	POWER_HEADROOM_58
	35 ( PH ( 36

	POWER_HEADROOM_59
	36 ( PH ( 37

	POWER_HEADROOM_60
	37 ( PH ( 38

	POWER_HEADROOM_61
	38 ( PH ( 39

	POWER_HEADROOM_62
	39 ( PH ( 40

	POWER_HEADROOM_63
	PH ≥ 40 
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