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Introduction

During T1 #24 in Toronto in July 2004 a correction was considered in T1-041309 for the setup of some RF tests. The problem is to do with the low levels being used for the nominal CPICH_RSCP on some tests (e.g. 5.4.1 Open Loop Power Control in the Uplink” and “5.5.2 Transmit ON/OFF Time mask), which when considering the UE’s CPICH_RSCP measurement accuracy means that the UE’s perceived CPICH_RSCP level can fall below the Qrxlevmin defined for the tests. The solution proposed in the CR was simply to raise the level of Ior by 5 dB to –101.7 dBm to keep the nominal CPICH_RSCP well above the –115 dBm Qrxlevmin threshold. The CR was postponed and the issue was further investigated after the meeting. The post meeting analysis is summarized below and includes questions for RAN WG4.

Example using inner loop power control test

Inner loop power control in the uplink is tested near the UE’s RX sensitivity limit and uses an Ior level of -106.7 dBm for Ior and -110 dBm for the nominal CPICH. Applying a 6 dB CPICH_RSCP measurement accuracy this means the Qrxlevmin of -115 dBm could be out of range at –116 dBm. The CR in T1-041309 proposed shifting Ior up a further 5 dB to -101.7 dBm, but this leaves the issue that the CPICH_RSCP measurement accuracy is still not defined in 25.133 table 9.1 until Io reaches -94 dBm (band 1).

From 25.133 9.1.1 (appended) we see that CPICH_RSCP accuracy applies when the level is above -114 dBm and provided that the CPICH_Ec/Io > -20 dB. When CPICH_RSCP rises above -114 dBm there is an equivalent dB per dB rise in the maximum allowed value of Io. E.g. for a nominal CPICH_RSCP of -110 dBm, Io could be anywhere from -94 to -90 dBm.

It might be expected that the UE would be well capable of measuring the CPICH at -114 dBm accurately and yet the accuracy spec only applies when Io >-94 dBm. Whether this behaviour is intended or not is unclear, since it suggests that the UE would be expected to maintain CPICH_RSCP accuracy with a large noise component but not as the noise decreases.

Using 25.133 9.1.1 we can build a valid band 1 test case at the RX sensitivity limit as follows:

Minimum testable CPICH_RSCP = -114 dBm + the 6 dB UE measurement accuracy = -108 dBm

The lower end for Io is defined in table 9.1 as –94 dBm. The upper end is bounded by the nominal CPICH_RSCP of –108 dBm less the worst case CPICH_EC/Ior of -20 dB giving –88 dBm.  So Io has a valid range of –94 dBm to –88 dBm, and the most stringent test would presumably be to use an Io of -88 dBm where CPICH_Ec/Io is at its lower limit of –20 dB.

The channel configuration used for the test defines CPICH_Ec/Ior as -3.3 dB, which gives an Ior of -104.7 dBm. As so it follows that in order to test as near as possible to the RX sensitivity level and for the test to be not violate the UE’s CPICH_RSCP measurement accuracy range it is necessary to add an Ioc signal such that Ior + Ioc = -88 dBm. This nominal Ioc value is -88.1 dBm.

It seems counter intuitive that one solution to bring the test conditions into a range where the UE CPICH_RSCP measurement accuracy is defined requires the addition of a large noise signal. Common sense suggests this is a harder condition to test under. Perhaps the problem is rooted in the CPICH_Ec/Ior defined for the test of –3.3 dB, which may be an unrealistic network scenario to be testing under at reference sensitivity.

Questions for RAN WG4

Given the choice, would RAN WG4 prefer this and other similar tests are corrected by:

1. Adding significant noise to the downlink to bring Io in range?

2. Restricting testing to being nearly 20 dB above reference sensitivity?

3. Modifying some other channel conditions such as CPICH_Ec/Ior from –3.3 dB to closer to –20 dB

4. Consider lowering the Io threshold for the UE CPICH_RSCP measurement accuracy for when CPICH_Ec/Io is very much better than –20 dB

For convenience, the CPICH_RSCP measurement accuracy spec from 25.133 is appended:

9.1.1
CPICH RSCP

Note:
This measurement is for handover evaluation, DL open loop power control, UL open loop power control and for the calculation of pathloss.

9.1.1.1
Intra frequency measurements accuracy

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.2. The measurement period for CELL_FACH state can be found in sub clause 8.4.2.2.

9.1.1.1.1
Absolute accuracy requirement

The accuracy requirements in table 9.1 are valid under the following conditions:


CPICH_RSCP1|dBm ( -114 dBm for Band I,


CPICH_RSCP1|dBm ( -112 dBm for Band II,


CPICH_RSCP1|dBm ( -111 dBm for Band III.
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Table 9.1: CPICH_RSCP Intra frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal condition
	Extreme condition
	Band I
	Band II
	Band III

	
	
	
	
	Io [dBm/3.84 MHz]
	Io [dBm/3.84 MHz]
	Io [dBm/3.84 MHz]

	CPICH_RSCP
	dBm
	( 6 
	( 9
	-94...-70
	-92…-70
	-91…-70

	
	dBm
	( 8 
	( 11
	-70...-50
	-70…-50
	-70…-70
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