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1. Introduction and Background

Since RAN4#36 meeting, RAN4 has been discussing the performance requirements of UE transmission power headroom measurement specified in 25.215 [1]. In the last RAN4 meeting (RAN4#37) issues related to UE power headroom (UPH) were presented and discussed [2]. However RAN4 could not conclude on the UPH requirements. Instead it was agreed to continue discussion on E-DCH reflector. This contribution summarizes the discussion on E-DCH email reflector. The UPH related requirements proposed in this document take into account the outcome of email discussion. 

2. Discussion on UE Power Headroom Measurement

A document [3] enlisting the issues the following issues related to UPH performance was sent out on the E-DCH reflector on November 23, 2005. 

· Measurement reporting range
· Measurement period
· Measurement reporting delay
· Measurement accuracy
Measurement reporting range: It is already agreed in RAN2 since 5 bits (32 levels) are specified for UPH reporting [4].
Measurement period: The final proposal was to have 100 ms measurement period. It was also discussed to define layer 1 filtering aspects, which are important in the absence of higher layer filtering. However, in the email discussion no final conclusion was drawn what specific layer 1 aspects should be covered in the definition.  
Measurement reporting range: The final proposal was to allow a maximum UPH reporting delay of 10 ms. It was also emphasized to clearly define this requirements in order to ensure that UE reports fresh UPH measurement within 10 ms irrespective of the configured UPH triggering mechanism. 

Measurement accuracy: It was agreed to use current UE transmit power accuracy requirements in section 9.1.6 in 25.133 [5] as the basis to define UPH accuracy requirements. The measurement period of the existing UE transmit power [5] is one time slot. The UPH accuracy is influenced by the longer measurement period (100 ms).
3. Proposed UPH Requirements 

Table 1 summarizes the proposed UPH performance requirements based on the email discussion over E-DCH reflector. Table 2 list the structure of the measurement accuracy requirements. However, no measurement accuracy figures are yet proposed. This issue will be further discussed during the meeting. 
Table 1.  UPH Performance requirement aspects
	Requirement aspect
	Value
	Comment

	Measurement period [Tm]
	100 ms
	Same for 2 ms and 10 ms TTI

	Maximum measurement reporting delay [TD]
	10 ms
	Time for processing at the UE

	Reporting range
	0 dB - 31 dB (32 levels)
	5 bits specified in 25.321

	Measurement accuracy
	Ranges: TBD
	

	Compressed mode
	-
	No measurement during compressed mode gaps


Table 2. UPH Measurement accuracy

	Reported value
	Measured quantity value (dB)
	Accuracy (dB) 

	UE_POWER_HEADROOM_0
	0 ( to ( 1
	TBD

	UE_POWER_HEADROOM_1
	1 ( to ( 2
	TBD

	UE_POWER_HEADROOM_2
	2 ( to ( 3
	TBD

	UE_POWER_HEADROOM_3
	3 ( to ( 4
	TBD

	UE_POWER_HEADROOM_4
	4 ( to ( 5
	TBD

	UE_POWER_HEADROOM_5
	5 ( to ( 6
	TBD

	UE_POWER_HEADROOM_6
	6 ( to ( 7
	TBD

	UE_POWER_HEADROOM_7
	7 ( to ( 8
	TBD

	UE_POWER_HEADROOM_8
	8 ( to ( 9
	TBD

	UE_POWER_HEADROOM_9
	9 ( to ( 10
	TBD

	UE_POWER_HEADROOM_10
	10 ( to ( 11
	TBD

	UE_POWER_HEADROOM_11
	11 ( to ( 12
	TBD

	UE_POWER_HEADROOM_12
	12 ( to ( 13
	TBD

	UE_POWER_HEADROOM_13
	13 ( to ( 14
	TBD

	UE_POWER_HEADROOM_14
	14 ( to ( 15
	TBD

	UE_POWER_HEADROOM_15
	15 ( to ( 16
	TBD

	UE_POWER_HEADROOM_16
	16 ( to ( 17
	TBD

	UE_POWER_HEADROOM_17
	17 ( to ( 18
	TBD

	UE_POWER_HEADROOM_18
	18 ( to ( 19
	TBD

	UE_POWER_HEADROOM_19
	19 ( to ( 20
	TBD

	UE_POWER_HEADROOM_20
	20 ( to ( 21
	TBD

	UE_POWER_HEADROOM_21
	21 ( to ( 22
	TBD

	UE_POWER_HEADROOM_22
	22 ( to ( 23
	TBD

	UE_POWER_HEADROOM_23
	23 ( to ( 24
	TBD

	UE_POWER_HEADROOM_24
	24 ( to ( 25
	TBD

	UE_POWER_HEADROOM_25
	25 ( to ( 26
	TBD

	UE_POWER_HEADROOM_26
	26 ( to ( 27
	TBD

	UE_POWER_HEADROOM_27
	27 ( to ( 28
	TBD

	UE_POWER_HEADROOM_28
	28 ( to ( 29
	TBD

	UE_POWER_HEADROOM_29
	29 ( to ( 30
	TBD

	UE_POWER_HEADROOM_30
	30 ( to ( 31
	TBD

	UE_POWER_HEADROOM_31
	31 ( to ( 32
	TBD


Conclusions

This document provides a summary of the email discussion on the requirement aspects of UPH. Some UPH performance figures are also proposed in this document. The proposed measurement period is 100 ms for both TTI lengths and the maximum allowed measurement reporting delay is 10 ms. The accuracy requirements and some clarification for layer 1 filtering aspects are for further discussion during the meeting. 
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[5] Annex A
   UE E-DPDCH transmission power headroom

	Definition
	UE transmission power headroom (UPH) is the ratio of the maximum UE transmission power and the corresponding DPCCH code power, and shall be calculated as following:
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where:

Pmax,tx = min {Maximum allowed UL TX Power, Pmax} is the UE maximum transmission power;

Maximum allowed UL TX Power is set by UTRAN and defined in [14];
Pmax is the UE nominal maximum output power according to the UE power class and specified in [18] table 6.1;

PDPCCH is the transmitted code power on DPCCH.

The reference point for the UE transmission power headroom shall be the antenna connector of the UE.
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	CELL_DCH intra
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