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Introduction

During RAN4 Meeting #33 a discussion document [1] and a CR [2] was presented that highlighted two problems with the UE transmitted power requirement specified in Section 9.1.6 of TS25.133 v5.12.0:

1) Document [1] highlighted that when UE power back-off is applied to accommodate HS-DPCCH transmission, as defined in Section 6.2.2 of TS25.101, then the accuracy requirements defined in Section 9.1.6.1 will be violated.  

2) Document [2] highlighted that Section 9.1.6 of TS25.133 does not define the quantity “transmitted power”.  Given that slot boundaries of HS-DPCCH transmissions do not align with the measurement period of 1 slot (assumed to be 1 DPCH slot), it is unclear as to which quantity the accuracy requirements defined in Section 9.1.6.1 of TS25.133 apply to.  

An ad-hoc discussion was held after the conclusion of the meeting [3] to resolve these issues.  The main themes of this discussion were:

· How is this reported value used by the network, e.g what accuracy is required, is it important for the network to know how close it is to its maximum limit?

· How will this measurement be effected by recently added features in Rel-5 and Rel-6, e.g. HSDPA and E-DCH?

The minutes of the ad-hoc [3] indicate that there is some confusion in RAN4 about how this value is used (if at all) by the network.  It is essential that this is resolved, so that a useful requirement can be defined.  

In the present document we demonstrate the importance of defining how this reported value is to be measured in Section 9.1.6 of TS25.133, and argue that if it remains ambiguous it will cause considerable confusion in test case development.  

UE Transmitted Power

Define x to be the overlap between a DSCH slot and an HS-DPCCH slot, its value can range from 0 to 1 slots with increments of 0.1 of a slot, i.e. x (={0,0.1,0.2,0.3,…,1}.  Ignoring transient effects, dependent on the values of (c/(d and (hs/(c, in the most extreme case the transmission of HS-DPCCH will cause a 7dB increase in UE transmit power.  This case is illustrated in Figure 1.  
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Figure 1: Increase in UE transmitted power due to HS-DPCCH transmission.
Referring to Section 6.2.2 of TS25.101 [4] the maximum power of the UE is limited based on its power class and the value of the ratio (c/(d. If the transmission of HS-DPCCH would cause this maximum power level to be violated, then the total UE power is to be scaled down to meet the maximum limit.  

Reported Value

Currently, the measurement interval is defined to be “1 slot” [Section 9.1.6.1, 5].   This is understood to be 1 DPCH slot.  For a Power Class 3 UE (max power +24dBm), and taking one of the worst cases into consideration: (c/(d = 15, (hs/(c = 2 and x = 0.1 the maximum, minimum and time averaged power over the DPCH slot interval, for which x = 0.1, is shown in Table 1 for a range of R99 channel powers.  Note: for this case the maximum power is reduced to +22dBm due to back off [Section 6.2.2, 4].  

	R99 Channel Power (dBm)
	Max Power Before Scaling (dBm)
	Max Power After Scaling (dBm)
	Min Power After Scaling (dBm)
	Time Average (dBm)

	10.00
	17.00
	17.00
	10.00
	11.46

	11.00
	18.00
	18.00
	11.00
	12.46

	12.00
	19.00
	19.00
	12.00
	13.46

	13.00
	20.00
	20.00
	13.00
	14.46

	14.00
	21.00
	21.00
	14.00
	15.46

	15.00
	22.00
	22.00
	15.00
	16.46

	16.00
	23.00
	22.00
	15.00
	16.46

	17.00
	24.00
	22.00
	15.00
	16.46

	18.00
	25.00
	22.00
	15.00
	16.46

	19.00
	26.00
	22.00
	15.00
	16.46

	20.00
	27.00
	22.00
	15.00
	16.46

	21.00
	28.00
	22.00
	15.00
	16.46

	22.00
	29.00
	22.00
	15.00
	16.46

	23.00
	30.00
	22.00
	15.00
	16.46

	24.00
	31.00
	22.00
	15.00
	16.46


Table 1: Minimum, Maximum and Time average power over DPCH slot with overlapping HS-DPCCH transmission

It is clear from Table 1 that reporting the maximum power indicates to the network how close the UE is to exceeding its limit (PA or as set by the UTRAN) over the slot (this supports paragraph 2 of Section 6.5 of [5]).  Furthermore, there is a wide variance between the average and maximum powers.  Thus, if the definition of “UE transmitted power” is left to interpretation a very wide range of different values can be reported across UE implementations.  

If the purpose of reporting this value is to tell the network how close the UE is to a power limited situation [Section 6.5, 5], then the maximum power would be the most useful value to report.   This would also be in line with the method used for TFC selection see [Section 6.4.2, 5].  

Conclusion

The definition of UE “transmitted power” still remains ambiguous in [Section 9.1.6, 5].  It is important to resolve this ambiguity.  The following actions are proposed:

1) Ask RAN4 and/or RAN1 to clarify how this value is currently used by the network, in particular, is maximum or average power important.  

2) Clarify the definition of “UE transmitted power” in [Section 9.1.6, 5].  

3) Reporting accuracy requirement needs to support the requirement specified in [Section 6.5, 5].  
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