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1
Introduction
The E-DCH transmissions in CELL_FACH are expected to be short (of the order of 100ms) in duration. For the purpose of MAC-e scheduling at the NodeB, the UE reports the Uplink Power Headroom (UPH) measurement in the Scheduling Information (SI). In this contribution, we revisit the measurement period requirement for the UPH as defined in [1], and discuss potential modifications to the UPH measurement definition that may be more suitable to short E-DCH transmissions as is the case in CELL_FACH.
2
Revisiting UPH Measurement Requirement
As defined in [1], the UE transmission power headroom measurement requirement is defined as follows:
The reported UE transmission power headroom measurement result shall be an estimate of the average value of the UE transmission power headroom over a 100 ms period. The UE transmission power headroom measurement shall exclude the empty slots created by the compressed mode or discontinuous uplink DPCCH transmission.
For reference we cut and paste the text from 25.133 (Section 9.1.13) that is relevant to UE power headroom measurement in Annex A. 

Given that we expect E-DCH transmissions to be of the order of 100ms, based on the above measurement period requirement of 100ms, we question the suitability of this measurement in CELL_FACH state. For the first 100ms, the MAC-e scheduler does not have any idea of the UPH, and hence has to schedule the UE very conservatively. This could in turn lead to longer E-DCH transmissions when the UE has large amount of data to send, which in turn could impact collision and blocking probability of the E-DCH resources. Hence we see a significant limitation due to lack of UPM knowledge during the first 100ms of E-DCH transmissions in CELL_FACH state.
3
Potential Modifications to the UPH measurement

In order to make the UPH measurement available to the NodeB early on, when the UE begins E-DCH transmissions, some potential modifications can be made to accommodate short and bursty E-DCH transmissions in CELL_FACH:
After the UE has transmitted the PRACH preamble, and has received AICH/E-AICH, the UE can be configured to send DPCCH only for a configurable number of radio frames. The UE can then report the headroom available based on the transmitted power just prior to when the actual data transmission begins,  in the SI portion of the MAC header.

If no DPCCH preambles were configured, it can report the last transmitted PRACH preamble power prior to receiving AICH/E-AICH.
Furthermore, we could define smaller averaging period for the UPH measurement in CELL_FACH. For example, periods in multiples of 10ms can be considered. A consequence of this is that the desired accuracy of the UPH measurement may be further relaxed due to a reduction in averaging time.  Depending on the output power, the current accuracy requirements for UE transmission power headroom can vary between 2dB and 4dB (please refer to Table 9.34B in Annex A or in [1]).
Finally, a system study may be performed to study the sensitivity to lack of UPH, as well as the following:

· UPH measurement based on the last transmitted preamble prior to receiving AICH/E-AICH (in case no DPCCH preambles are configured)
· UPH based on based on the last transmitted DPCCH prior to start of E-DCH transmission (in case DPCCH preambles are configured)
· UPH based on smaller averaging intervals.

In the meanwhile, it would be useful to understand from RAN WG4, if the above modifications are feasible at all and the expected accuracy of these modified measurements.

4
Conclusion

The issue of a long measurement period of 100ms for UPH measurement was raised. Given that E-DCH transmissions are expected to last of the order of 100ms in CELL_FACH state, the lack of knowledge of UPH during this period could cause serious system performance impact. Furthermore, a few modifications to the UPH measurement were proposed to help expedite the reporting of UPH to the NodeB as soon as the UE begins E-DCH transmissions in CELL_FACH. We request other companies within WG2 to evaluate the impact due to this issue as well as request RAN WG2 to create a liaison to RAN WG4 to evaluate the feasibility of the proposed measurements and the expected accuracy with respect to these measurements.
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Annex A

In the following, we cut and paste the text from 25.133 that is relevant to the UE power headroom measurement.
9.1.13 UE transmission power headroom

9.1.13.1
Delay requirement

The UE transmission power headroom measurement reporting delay is defined as the time between the end of the UE transmission power headroom measurement period and the time when the UE starts transmitting the measurement report over the Uu interface. The reporting delay of the UE transmission power headroom measurement result shall be not more than 10 ms, which is applicable for all configured triggering mechanisms for UE transmission power headroom measurement.
9.1.13.2
Measurement period requirement

The reported UE transmission power headroom measurement result shall be an estimate of the average value of the UE transmission power headroom over a 100 ms period. The UE transmission power headroom measurement shall exclude the empty slots created by the compressed mode or discontinuous uplink DPCCH transmission.

9.1.13.3
UE transmission power headroom measurement report mapping

The UE transmission power headroom reporting range is from 0 ...+31 dB. Table 9.34A defines the mapping 

Table 9.34A

	Reported value
	Measured quantity value (dB)

	UE_POWER_HEADROOM_0
	0 ( UPH ( 1

	UE_POWER_HEADROOM_1
	1 ( UPH ( 2

	UE_POWER_HEADROOM_2
	2 ( UPH ( 3

	UE_POWER_HEADROOM_3
	3 ( UPH ( 4

	UE_POWER_HEADROOM_4
	4 ( UPH ( 5

	UE_POWER_HEADROOM_5
	5 ( UPH ( 6

	UE_POWER_HEADROOM_6
	6 ( UPH ( 7

	UE_POWER_HEADROOM_7
	7 ( UPH ( 8

	UE_POWER_HEADROOM_8
	8 ( UPH ( 9

	UE_POWER_HEADROOM_9
	9 ( UPH ( 10

	UE_POWER_HEADROOM_10
	10 ( UPH ( 11

	UE_POWER_HEADROOM_11
	11 ( UPH ( 12

	UE_POWER_HEADROOM_12
	12 ( UPH ( 13

	UE_POWER_HEADROOM_13
	13 ( UPH ( 14

	UE_POWER_HEADROOM_14
	14 ( UPH ( 15

	UE_POWER_HEADROOM_15
	15 ( UPH ( 16

	UE_POWER_HEADROOM_16
	16 ( UPH ( 17

	UE_POWER_HEADROOM_17
	17 ( UPH ( 18

	UE_POWER_HEADROOM_18
	18 ( UPH ( 19

	UE_POWER_HEADROOM_19
	19 ( UPH ( 20

	UE_POWER_HEADROOM_20
	20 ( UPH ( 21

	UE_POWER_HEADROOM_21
	21 ( UPH ( 22

	UE_POWER_HEADROOM_22
	22 ( UPH ( 23

	UE_POWER_HEADROOM_23
	23 ( UPH ( 24

	UE_POWER_HEADROOM_24
	24 ( UPH ( 25

	UE_POWER_HEADROOM_25
	25 ( UPH ( 26

	UE_POWER_HEADROOM_26
	26 ( UPH ( 27

	UE_POWER_HEADROOM_27
	27 ( UPH ( 28

	UE_POWER_HEADROOM_28
	28 ( UPH ( 29

	UE_POWER_HEADROOM_29
	29 ( UPH ( 30

	UE_POWER_HEADROOM_30
	30 ( UPH ( 31

	UE_POWER_HEADROOM_31
	UPH ≥ 31 


9.1.13.4
UE transmission power headroom measurement report accuracy

The accuracy requirements for UE transmission power headroom depends on the total power transmitted by the UE. Table 9.34B defines the accuracy of the measured quantity.

Table 9.34B

	Total UE output power value (dBm)
	UPH reporting accuracy(dB) (note 1)

	25<= total output power <34
	note 2

	24<= total output power <25 
	±2.0

	23<= total output power <24 
	±2.0

	22<= total output power <23
	±2.0

	21<= total output power <22
	±2.0

	20<= total output power < 21
	±2.5

	19<= total output power <20
	±3.0

	18<= total output power <19
	±3.5

	17<= total output power <18
	±4.0

	16<= total output power <17
	±4.0

	15<= total output power <16
	±4.0

	14<= total output power <15
	±4.0

	13<= total output power <14
	±4.0 (power class 4)

±6.0 (power class 3)

	12<= total output power <13
	±4.0 (power class 4)

±6.0 (power class 3)

	11<= total output power <12
	±4.0 (power class 4)

±6.0 (power class 3)

	-50<= total output power <11
	±6.0

	Note 1 :
UPH reporting accuracy is the difference between the UPH reported by the UE and the actual uplink power headroom

Note 2 :
No tolerance is specified.
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