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1.
Introduction

The RF tests in TS 34.121 use various messages containing information used by the UE to set the power of its uplink Physical channels. A number of the messages are common to many tests, and are specified in TS 34.108. Some specific messages, or exceptions from the default messages, are specified for individual tests in TS 34.121.

The initial power of the UE’s uplink Physical channels is set by formulae which take into account the Downlink received power, and also offset values signalled to the UE. In general, the UE uplink power is set high if the Downlink received power is low (scenario with the UE far from the Node B, high path loss) and vice versa (scenario with the UE near to the Node B, low path loss).

Some of the offset values specified in the current versions of TS 34.108 (v6.1.0) and TS 34.121 (v6.3.0) are wrong, but have been copied extensively and appear in several places. The consequences are:

· The RF conditions under which the UEs are tested are wholly unrepresentative of a real scenario

· An unnecessary reverse power requirement is placed on the System Simulator, leading to increased cost and/or poor downlink level accuracy.

2. Power levels for Uplink Physical channels

For the uplink signal, each of the physical channels has a formula for power:
PRACH

The initial PRACH power is set according to the formula in TS 25.331 clause 8.5.7: Preamble_Initial_Power = Primary CPICH TX power - CPICH_RSCP + UL interference + Constant Value.

The IE default values are:

· Primary CPICH Tx power = 31dBm

· UL interference = -100dBm

· Constant value = -10dB

For a test case with SS CPICH Ec = -60dBm for example, putting the default values into the formula and assuming a direct cabled connection from the SS to the UE, we get:

· PRACH Preamble_Initial_Power of [31dBm - (-60dBm) + (-100dBm) + (-10dB)] = - 19dBm.
DPCCH

The initial DPCCH power is set according to the formula in TS 25.331 clause 8.5.3: DPCCH_Initial_power = DPCCH_Power_offset - CPICH_RSCP.

· The default value of DPCCH_Power_offset is -80dB (i.e. ASN.1 IE value of -40).

For a test case with SS CPICH Ec = -60dBm for example, putting the default values into the formula and assuming a direct cabled connection from the SS to the UE, we get:

· DPCCH_Initial_power of [-80dB - (-60dBm)] = - 20dBm.
We see therefore that the uplink PRACH and DPCCH are at similar powers, and that a medium strength downlink signal gives a medium strength uplink power. The negative sign in front of the CPICH_RSCP ensures that uplink power decreases as downlink power increases, for example:

CPICH Ec = -90dBm, PRACH Preamble_Initial_Power = +11dBm, DPCCH_Initial_power = +10dBm
CPICH Ec = -30dBm, PRACH Preamble_Initial_Power = - 49dBm, DPCCH_Initial_power = - 50dBm
These test set-ups represent the conditions seen by the UE in real scenarios.

3. Non-default values of DPCCH Power Offset
Several messages specify DPCCH_Power_offset of -6dB whilst using the normal default values for Primary CPICH TX power, UL interference and Constant Value. With –60dBm CPICH_Ec we will get:

· PRACH Preamble_Initial_Power of [31dBm - (-60dBm) + (-100dBm) + (-10dB)] = - 19dBm.
· DPCCH_Initial_power of [-6dB - (-60dBm)] = + 54dBm (will be limited by power class of UE).
So the PRACH Preamble_Initial_Power remains at -19dBm, but the DPCCH_Initial_power is calculated at [-6dB - (-60dBm)] = +54dBm. The UE will clearly not be able to achieve this power, so power will then be limited to the value of Maximum allowed_UL Tx Power, which is generally +33dBm for these tests, but may be limited further by the UE output power class. The default value of Maximum allowed_UL Tx Power is +21dBm.
We see therefore that the uplink DPCCH is set at a much higher power than the PRACH, and that a medium strength downlink signal gives a very high uplink power. This is an unrealistic scenario in a real network, and gives widely different powers for the different uplink physical channels.
At the time of writing, the DPCCH_Power_offset of -6dB is specified in the following messages:

TS 34.108 (v6.1.0)

· Clause 9.2.1, RADIO BEARER SETUP message: AM or TM (Test Loop Mode1)
· Clause 9.2.1, RADIO BEARER SETUP message: AM or UM (UE supports PS RAB only)
· Clause 9.2.1, RADIO BEARER SETUP message: AM or UM (UE supports CS RAB for Test Loop Mode 2)
· Clause 9.2.1, RADIO BEARER SETUP message: AM or UM (HSDPA)
· Clause 9.2.1, RADIO BEARER SETUP message: AM or UM (HSDPA) temporary alternative
· Clause 9.2.1, BEARER SETUP message: BTFD RMC for Test Loop Mode 2
TS 34.121 (v6.3.0)

· Test 5.4.2, Inner Loop power control in the uplink, Tables 5.4.2.4.2.A and B steps 5 and 8 messages
· Test 5.7, Power setting in UL compressed mode, Tables 5.7.9 and 5.7.10 steps 2 and 10 messages
· Test 8.3.2.1, FDD/FDD Hard Handover to intra-frequency cell, 8.3.2.1.4.2 step 7 message
· Test 8.3.2.2, FDD/FDD Hard Handover to inter-frequency cell, 8.3.2.2.4.2 step 7 message
TS 34.123-1 (v6.1.0)

· None (remaining occurrences were changed to –80dB at RAN5#28 and RAN5#29)
4. Recommendations

a) The most straightforward way to remove the anomaly would be to change all occurrences of DPCCH power offset at -6dB to –80dB, in both TS 34.108 and TS 34.121, by CR at RAN5#30. However, concern was expressed at RAN5#29 that this would affect the validation of many test cases.

b) A more acceptable approach might be to allow the existing messages using –6dB to coexist with the corrected versions using –80dB, for say two RAN5 meeting cycles. At RAN5#32, the messages using –6dB would then be removed by CR leaving only the correct version using –80dB. This approach has already been used for the RADIO BEARER SETUP message: AM or UM (HSDPA) message in TS 34.121 v6.3.0. Re-validation would not then be urgent.
Aeroflex’s view is that either a) or b) above would be a good solution.

Leaving the messages in their current state has the disadvantages already mentioned, of testing UEs under unrepresentative conditions and of imposing an unnecessary reverse power requirement on the System Simulator. In addition, it is apparent that the error is being replicated as more tests are added, as has already happened for the HSDPA RF test cases.

The protocol tests specified in TS 34-123-1 v6.1.0 have already removed the error. In addition, the generic protocol test cases messages in TS 34.108 clause 9.1.1 were corrected at RAN5# 28 by R5-051365. For the general test conditions of UEs, it has long been accepted that both RF and protocol tests should use similar conditions, representing realistic scenarios. Correcting the remaining errors in TS 34-121 and TS 34-108 is consistent with this view.
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