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1. Introduction
In the last RAN4 meeting, we presented the inconsistency between TS25.133 and TS25.101 when power reduction are applied for maximum output power, if current requirements are also applied for maximum power reduction case [1]. There was a discussion on day 5 as the past RAN4#33 meeting, and following items were recognized as a summary of open issues [2].

1) What is the definition of PUEMAX for Rel5 and Rel99?

2) Do we use measured (Rel99) or estimated power (For Rel5 if using TFC selection approach)?

3) Do we want to revise the tolerances in table 9.14?

4) Need to ensure the solution will work with E-DCH (A different solution may be required for Rel5 and Rel6).
Before deciding the requirement, we should clarify the definition of UE transmission power measurement report. In this document, we would like to discuss 2nd item first, and next we discuss what value should be reported as UE transmitted power when HS-DPCCH is transmitted with and without maximum power reduction. 

2. Discussion

2.1 Do we use measured (Rel99) or estimated power (For Rel5 if using TFC selection approach)?
Our understanding of this test purpose is to check the accuracy of reported value for actual transmission power and not to restrict the UE implementation. So, if UE can estimate actual transmission power accurately, there seems no reason why UE do not generate the reporting value from estimated value. So, we think "measured power" already include both meaning "actual measured power" and "estimated power" if there is no specific reason that UE transmission power reporting should be measured power.

2.2 The definition of transmission power measurement report without power reduction

In Rel5, since HS-DPCCH is fully or partially transmitted during one measurement period, power measurement should always take symbol boundary into account and some computation would be required. Two candidates, A) maximum output power, B) averaged output power, can be considered as reporting value. Figure 1 shows one example. Different timing offset between HS-DPCCH and DPCH are applied, but same beta factors are used. If averaged output power is used for reporting value, different transmission power is reported according to timing offset, because in current understanding measurement period aligns with DPCH slot boundary. On the other hand, if we assume reporting value is maximum transmission power during measurement period, same value is reported from both cases regardless of timing offset value and only depends on beta factors. If we can make DPCCH+DPDCH stable, maximum transmission power during measurement period can be measured by a code domain power measurement. 
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Figure1. Different timing offset but same beta factors

Another document investigated how reporting value varies according to timing offset even if same beta factor is applied [3]. That document shows averaged output power has a wide variance according to the length of timing off set between HS-DPCCH and DPCH. It was also denoted that maximum difference is 5.64dBm. Thus, if we assume averaged output power should be reported, wide range tolerance should be considered. We think that is not a purpose of this test and, we believe one of the role of this reporting is to inform whether UE is close to power limited situation or not. So, if network side has no problem, we think TFC selection approach, A) maximum output power, is appropriate estimation approach.

2.3 The definition of transmission power measurement report with power reduction

There is another issue already pointed out on day 5 Ad-hoc meeting, even if we agree on estimation approach and maximum out put power reporting. When we see the TS25.101 section 6.2.2, UE maximum output power is described with certain tolerances, which are decided according to the combination of beta-factors. Let assume the power class 3 and the case UE want to transmit with maximum output power 24dBm but actual transmission power is 22dBm (2dB back off case). Figure2 shows two alternatives as estimated value. 

A) UE reports 24dBm to the network, and

B) UE reports 22dBm to the network.
We think the difference between non-reduced power and reduced power is following.

- If UTRAN receives non-reduced power, 24dBm, as reporting value, this increases a tolerance of reported value and transmitted value as we presented last RAN4 meeting [1]. 

- If UTRAN receives reduced power, 21dBm, as reporting value, UTRAN recognizes that UE still have some possibility to increase transmission power. But, this is not true.
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Figure2. Two cases of UE report with back off

Anyway, inconsistency with a current spec remains even if UE reports on which value, non-reduced power or reduced power. We summarized current inconsistency as an example of above 2dB back off case in tabel1. We found from the table that there is a possibility that UE cannot pass the test even if actual transmission power is within tolerance defined in TR25.101. Even if the definition of PUEMAX is assumed fix or change according to back off value, this inconsistency can not be solved.
After the discussion what should be reported as transmission power measurement report, we should reconsider the definition of Rel’5 PUEMAX and accuracy requirements in order not to have inconsistency. The method with less impact for Rel’99 specifications should be considered. 

Table1. Summary of inconsistency when 2dB back of f is applied

	Tx power that UE wants to transmit after applying 2dB back off
	22dBm

	Tolerance in 25.101

If 15/7 ( (c/(d ( 15/0
	+3/-3

	UE maximum transmission power when tolerance of 25.101 is considered
	19dBm ( Actual Tx power ( 25dBm

	Reported value
	A) UE reports 24dBm
	B) UE reports 22dBm

	PUEMAX is fixed or varies when power back of f is applied?
	fixed as 24dBm
	varies according to back off, 22dBm

	fixed as 24dBm
	varies according to back off, 22dBm


	UE transmitted power absolute accuracy of current spec 25.133 with different PUEMAX definition
	UE reported power(24dBm) ≥ PUEMAX (24dBm), so tolerance is +1/-3
	UE reported power (24dBm)≥ PUEMAX (22dBm),

so tolerance is +1/-3
	PUEMAX-1 (23dBm) > UE reported power (22dBm)≥PUEMAX - 2 (22dBm), 

so tolerance is +2/-4
	UE reported power (22dBm)≥ PUEMAX (22dBm), 

so tolerance is +1/-3

	Required actual transmission power according to 25.133
	25dBm ≥Required Tx power≥21dBm
	25dBm ≥Required Tx power≥21dBm
	24dBm ≥Required Tx power≥18dBm
	23dBm ≥Required Tx power≥19dBm

	Inconsistency, if actual transmission power is within tolerance of 25.101. 
	Cannot pass this test 

if 21dBm > actual transmission power ≥19dBm
	Cannot pass this test 

if 21dBm > actual transmission power ≥19dBm
	Cannot pass this test 

if 25dBm ≥ actual transmission power ≥24dBm
	Cannot pass this test 

if 25dBm ≥ actual transmission power ≥23dBm


3. Conclusion

In this document we discussed what UE should report to network as transmission power when HS-DPCCH is transmitted. We think maximum transmission output power should be reported, if main role of this reporting is to inform whether UE is close to power limited situation or not. However, inconsistency between current specifications cannot be solved even if UE reports non-reduced power or reduced power. Further discussion to solve the inconsistency is required after we decide the definition of transmission power measurement reporting.
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