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1. Introduction

This document proposes a principle to be used in defining UE performance requirements for CPCH reception in static propagation conditions. It also suggests a test case to be used for CPCH  performance.  The proposed principle and test case is based on the AICH principle which has recently been discussed and agreed by RAN4 (R4-000549).

If this principle is approved by RAN4, simulations of UE performance may be conducted by companies supporting CPCH.  If approved, GBT will draft CRs to 25101 to incorporate these new

CPCH requirements.

2. Propagation conditions 

Simple static propagation condition with additive white Gaussian noise (AWGN) as defined in TS 25.101 annex B.2.1 is proposed to be used. This propagation condition has one tap with constant amplitude. Geometry parameter is proposed to be –1 dB as is the case with other tests in static propagation conditions.

3. Outline of simulations

The following table presents the UE testing coverage for CPCH.  As indicated, most CPCH items are covered by tests of similar items elsewhere in the RAN4 specifications.  The only item which is unique to CPCH and is not covered is the reception of CSICH information.

CPCH element (from UTRAN to UE)
Performance test 

CPCH status on CSICH
Not covered elsewhere, proposed here

AI indication on AICH
Covered by AICH tests in 25101 (R4-000549}

CD/CA indication on CD/CA-ICH
Similar to AICH tests in 25101 (R4-000549)

Start Of Message on DPCCH
Covered by DCH demod and reception of PC and TFC bits in DPCCH

Emergency Stop on DPCCH
Covered by DCH demod and reception of PC and TFC bits in DPCCH

As with the existing performance requirements in 25.101 chapter 8, simulations are needed in order to determine the performance. It is proposed that a new principle for simulations of CSICH reception be discussed and approved.

3.1 BER of CPCH status  on CSICH

Simulations in a static AWGN environment can be performed to assess the UE demodulation performance of CSICH bits associated with the AICH channel defined for the CPCH set.  The CSICH status information is transmitted by the Node B in the unused portion of the AICH slot (cf. 25211 Section 5.3.3.10).  8 Status Indicator bits (Sis) are transmitted in each AICH slot over a 15 slot cycle transmitting a total of 120 SI bits.  The simulation will be designed to measure the BER performance of the UE demodulator on these SI bits at various CSICH power offset settings.  The SI bits in the CSICH are not encoded, but are repeated in the 15 slot CSICH frame.  It is assumed that VER performance will not be affected by the bit pattern used for SI bits in the simulations; any bit pattern may be used.  Simulations shall be performed under the test conditions defined in section 4 to determine the  CSICH power offsets to produce Bit Error Rates on the SI bits ranging from 10E-4 to 10E-1.  This BER simulation data will be used to establish the required performance level in the performance test defined in section 4.  The simulaton results will plot CSICH BER as a function of CSICH power offset for the listed conditions.

Other downlink channels which are present in the simulations are P-CPICH, PCCPCH, and PICH, and their powers are as specified in Annex C.3.2 of TS 25.101. 

3.2  CPCH false acquisition due to bit errors on CSICH

In this simulation a particular CSICH SI bit pattern is transmitted to the UE.  When 15 PCPCHs are defined in a CPCH set in UE channels selection mode,  each PCPCH channel availability is repeated 8 times in the 15 slot CSICH frame.  The UE receives a CSICH frame to determine the PCPCH channel status before attempting CPCH channel acquisition.  In this simulation, Node B transmits SI bits in the CSICH so that 4 of the status repetitions indicates channel is available, the other 4 status repetitions indicates that the channel is not available.  NOTE: This is not a normal condition for Node B, but is contrived to facilitate an easy to implement test of CSICH reception for the UE.  Simulations are run to determine the rate at which the UE falsely detects either 6,  7 or 8 status repetitions to indicate channel is available.   Under these conditions, if a UE did receive 6, 7, or 8 repetitions indicating the channel is available, the UE would attempt access to that PCPCH channel.  Since the Node B is not indicating that any PCPCH channel is available, this simulation provides a CPCH false acquisisition rate which may be used as a measurand for CSICH performance testing.  The simulations are run for the CSICH power offset ranges which produce a CSICH BER between 10E-4 to 10E-1.  The simulation results will plot the CPCH false acquisition rate vs. the CSICH power offset for the listed conditions.

4. Outline of performance test for CSICH reception

Based on the above simulation results, a performance test for CSICH reception can be made on a UE by measuring the CPCH acquisition rate when receiving CSICH status indicators for 15 PCPCHs with 4 of 8 CSICH bits indicating PCPCH availability and 4 of 8 CSICH bits indicating PCPCH not available.   This will provide a static test environment with an easily measurable UE action to determine the UE CSICH reception performance.

Each time the UE proceeds to access any of the 15 PCPCHs, it indicates that the UE erroneously received 2 or more of the 4 CSICH status bits indicating that PCPCH channel is NOT available.  This is a simple, indirect means to measure CSICH BER in a realistic environment.

Tables 1, 2 and 3 below list the suggested conditions for this performance test.  Table 4 below lists the required performance of the UE for this test.  The Table 4 values will be chosen based on the simulation results from 3.2, above.

The AICH and CD/CA-ICH conditions listed below will permit the UE to successfully access any CPCH channel the UE attempts to access based on error in decoding the CSICH information.  The Node B will transmit AP-AICH_Acks on all signatures in every slot.  The Node B will transmit CD/CA-ICH using all CD signatures and will transmit these in all slots.  In this way, no matter what AP singature or CD signature is chosesn by the UE, the Node B will permit UE to access the CPCH channel.  AICH and CD/CA-ICH power levels are sufficient for correct reception. Acknowledgement signals are provided to UE to permit UE to access the selected PCPCH.

Other downlink channels which are present in this test are P-CPICH, PCCPCH, and PICH, and their powers are as specified in Annex C.3.2 of TS 25.101. 

Table 1. CPCH test parameters for UE CSICH performance

CPCH mode
UE Channel Selection  (PCPCH availability is broadcast in CSICH)

Number of PCPCHs in CPCH set
15 (each PCPCH status repeated 8 times in CSICH frame)

Access signatures
14 PCPCHs are given 1 signature, 1 PCPCH is given 2 signatures.  All access signatures are assigned.

Access subchannels
Access subchannels are not broadcast.  All subchannel slots are available for access without delay.

Persistency value for all PCPCHs
1 (full access, no delay)

CSICH broadcast
For each PCPCH status, 4 repetitions = 0 (not available), 4 repetitions =1 (available)

AICH broadcast
In each access slot, Node B transmits 16 AICH-ACKs, one for each possible signature.

CD/CA-ICH broadcast
In each access slot, Node B transmits 16 CD-ACKs, one for each possible signature.

Power control preamble length for all PCPCHs
0 slots

Message length for all PCPCHs
10 ms (1 TTI) (Nfmax = 1)

Spreading factor for all PCPCHs
64

Table 2: AICH test parameters for UE CSICH performance

Parameter
Unit
Value

Phase reference
-
P-CPICH
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dBm/3.84 MHz
-60

Number of  transmitted AI signatures on AICH
-
16 (all ACK)
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or

I

I

ˆ


dB
-1

AICH_Ec/Ior when all 16 AIs are transmitted*
dB
0

AICH Power Offset
dB
[TBD]

Propagation condition

Static

Note that AICH_Ec/Ior is not settable parameter itself. Its value is calculated from other parameters and it is given for information only. (AICH_Ec/Ior = AICH Power Offset – CPICH_Ec/Ior + 10 log(16)).  The above power level for AICH is set sufficiently high to prevent UE errors.

Table 3: CD/CA-ICH test parameters for UE CSICH performance

Parameter
Unit
Value

Phase reference
-
P-CPICH
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dBm/3.84 MHz
-60

Number of  transmitted CD signatures on CD/CA-ICH
-
16 (all ACK)
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CD/CA-ICH_Ec/Ior when all 16 AIs are transmitted*
dB
0

CD/CA-ICH Power Offset
dB
[TBD]

Propagation condition

Static

Note that CD/CA-ICH_Ec/Ior is not settable parameter itself. Its value is calculated from other parameters and it is given for information only. (CS/CA-ICH_Ec/Ior = CDS/CA-ICH Power Offset – CPICH_Ec/Ior + 10 log(16)).  The above power level for CD/CA-ICH is set sufficiently high to prevent UE errors.

Table 4: Test requirements for CSICH reception

Test Number
CSICH power offset
CPCH false acquisition rate

1
[TBD]
[TBD]

2
[TBD]
[TBD]

5. Open items

· Use of more than 1 signature

· Collision condition in the CD phase

· Message lengths longer than 20 ms such as 40 ms, 80 ms.
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