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1. Introduction and Background

In the last RAN4#33 meeting in Yokohama it was discussed that inconsistency exists between the UE transmit power tolerances specified in (25.101) [1] and (25.133) [2] in case UE reduces its power due to HS-DPCCH transmission [3]. During the Adhoc session [4] in the same meeting there was common understanding of the problems and it was agreed to address these problems. In this document we propose a way forward to resolve some of these issues. 

2. Discussion

Section 9.1.6 [2] specifies the absolute accuracy requirements of the UE transmitted power up to 10 dB below the maximum UE output power with no reference to power reduction due to HS-DPCCH. On the other hand section 6.2 [1] specifies the requirements for the maximum output power with and without power reduction. The UE transmit power measurement in [2] is reported to the network and is quite useful for RRM related actions. This measurement can be used either alone or in conjunction with other measurements (e.g. CPICH RSCP etc) for the network operations such as compressed mode triggering, channel switching, handovers etc. The measurement can be particularly useful for the network in case of enhanced uplink transmission. In order to prevent RRM actions at incorrect power levels, it is important that RAN4 properly specifies the requirements as well as the correct meaning of this measurement in [2]. 

This document addresses the following issues:

· Which power should be reported to the network - measured or estimated?

· How to align the UE transmit power requirements in 25.101 and 25.133?

· What is the network impact of 6A-6D events in case of power back-off?

These issues are discussed in the proposal.

3. Proposal

Which power to report?

The estimated power is used mainly by the UE for the TFC selection. This means after TFC selection the actual transmitted power by the UE may be different than the estimation. As some RRM actions may rely on the UE transmit power hence from the network point of view the actual transmit power is of prime importance. Thus it is proposed that the UE reports the measured power to the network. The way UE does measurement is an implementation issue. However, it is important to clarify in [2] that the reported power is the measured power.

How to align requirements?

It is proposed to have two sets of requirements: one without power reduction and the other with power reduction. This means one new table to be introduced in section 9.1.6 [2]. As shown below, table 9.14a contains the existing requirements corresponding to the case when UE does not apply power reduction where the current requirements are retained. Table 9.14b is a new table to be added specifying the requirements in case the UE reduces its maximum power without referring to any channel. Since minimum power reduction is 1 dB, therefore requirements in table 9.14b are provided for PUEMAX-1 dB and below. In this table requirements for PUEMAX-1 and PUEMAX-2, which are power back-off cases, are taken from table 6.1a in (25.101) [1]. 

Table 9.14a: UE transmitted power absolute accuracy without maximum power reduction 

	Parameter
	Unit
	Accuracy [dB]

	
	
	PUEMAX
24dBm
	PUEMAX
21dBm

	UE transmitted power=PUEMAX
	dBm
	+1/-3
	(2

	UE transmitted power=PUEMAX-1
	dBm
	+1.5/-3.5
	(2.5

	UE transmitted power=PUEMAX-2
	dBm
	+2/-4
	(3

	UE transmitted power=PUEMAX-3
	dBm
	+2.5/-4.5
	(3.5

	PUEMAX-10(UE transmitted power<PUEMAX-3
	dBm
	+3/-5
	(4


New table to align 25.101 and 25.133

(
Table 9.14b: UE transmitted power absolute accuracy with maximum power reduction

	Parameter
	Unit
	Accuracy [dB]

	
	
	PUEMAX
24dBm
	PUEMAX
21dBm

	UE transmitted power=PUEMAX-1
	dBm
	+2/-3
	+3/-2

	UE transmitted power=PUEMAX-2
	dBm
	+3/-3
	+4/-2

	UE transmitted power=PUEMAX-3
	dBm
	+2.5/-4.5
	(3.5

	PUEMAX-10(UE transmitted power<PUEMAX-3
	dBm
	+3/-5
	(4


What is the network impact of power reduction on 6A-6D events?

Currently the network sets the absolute thresholds for the UE internal measurement events 6A-6B assuming that the UE maximum power is 24 dBm or 21 dBm for class 4 and class 3 terminals respectively. Hence in case UE reduces its maximum power the events (6A-6D) will be triggered at the wrong thresholds levels than what is expected by the network. One possibility is to keep the definition of PUEMAX in [2] as it is today (i.e. PUEMAX  = 24 dBm for class 3 and PUEMAX = 21 dBm for class 4) and let the UE dynamically adapts these thresholds proportional to the amount of power reduction. This means some clarification and/or changes are to be done in some working groups (e.g. RAN2). If RAN4 agrees with this approach then an LS is to be sent to the relevant group for further actions.
     Table 1. UE measurement reporting events (6A-6D)

	Events
	Description

	6A
	The UE power become larger than an absolute threshold 

	6B
	The UE power become less than an absolute threshold

	6C
	The UE Tx power reaches its minimum value

	6D
	The UE Tx power reaches its maximum value


4. Conclusions

This document addresses some of the issues related to the UE transmit power reporting [1]. It is proposed that the power reported to the network should be the measured power rather than the estimated power. In order to align UE transmit power requirements in 25.101 and 25.133, it is proposed to add an addition table in 25.133 specifying the requirements for the power reduction case. Power reduction may cause incorrect triggering of some UE measurement reporting events (6A-6D), which cannot be solely handled in RAN4. It is therefore suggested that RAN4 requests other relevant working groups for the clarifications in their specifications to prevent inappropriate network behaviour.
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