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1. INTRODUCTION

Minimum performance requirement for CSICH demodulation was approved at RAN4 #19 meeting and added to 25.101 as release 5. This minimum requirement of CSICH demodulation is only available when CA is not active. Referring to TS 25.211 and 25.114, the information transmitted over CSICH when CA is active is different from that when CA is not active.  When CA is not active, information over CSICH is the availability of each physical CPCH in the cell. However, when CA is active, the maximum data rate (minimum spreading factor) of PCPCH supported by the cell as well as the availability of each physical CPCH is transmitted over CSICH. The information regarding the PCPCH maximum data rate is called MASF(Minimum Available Spreading Factor). The MASF consists of 3 bits and represents 8 kinds of information. The detailed MASF operation and MASF mapping to CSICH are well explained in [1] and [2].

 In this contribution, we propose test scenario for CSICH when CA is active. 

2. Test Scenario
AICH is consisted of 15 access slots whose length is 5120 chips. CSICH is transmitted over unused part of AICH. The unused part of AICH is 1024chips per access slot and consequently a CSICH frame has length of 1024*15 chips. CSICH such as AICH is spread with SF 256. Accordingly, CSICH frame has 60 QPSK symbols and 120 CSICH bits.

2.1 Summary of CSICH Operation

2.1.1 When CA is not active

CPCH Status Indication conveys the PCPCH Channel Availability value which is a 1 to 16 bit value which indicates the availability of each of the 1 to 16 defined PCPCHs in the CPCH set. There is one bit of the PCPCH Resource Availability (PRA) value for each defined PCPCH channel. If there are 2 PCPCHs defined in the CPCH set, then there are 2 bits in the PRA value. 
The number of SIs (Status Indicators) per frame is a function of the number of defined PCPCH channels. The value of the SI shall indicate the PRA value for one of the defined PCPCHs, where PRA(n)=1 indicates that the PCPCH is available, and PRA(n)=0 indicates that the PCPCHn is not available…
2.1.2 When CA is Active

When CA is active, CPCH Status Indication conveys two pieces of information. One is the Minimum Available Spreading Factor (MASF) value and the other is the PCPCH Resource Availability (PRA) value.
-
MASF is a 3 bit number with bits MASF(0) through MASF(2) where MASF(0) is the MSB of the MASF value and MASF(2) is the LSB of the MASF value.

The following table 1 defines MASF(0), MASF(1) and MASF(2) values to convey the MASF. The MASF means that All spreading factors greater than MASF are available in the PCPCHs of the CPCH set. 
	Minimum Available Spreading Factor (MASF)
	MASF(0)
	MASF(1)
	MASF(2)

	N/A

(No available CPCH resources)
	0
	0
	0

	256
	0
	0
	1

	128
	0
	1
	0

	64
	0
	1
	1

	32
	1
	0
	0

	16
	1
	0
	1

	08
	1
	1
	0

	04
	1
	1
	1


Table 1. The value of MASF

The number of SIs (Status Indicators) per frame, N is a function of the number of defined PCPCH channels, K.

PRA value for each PCPCH channel defined in a CPCH set shall be assigned to one SI (Status Indicator), and 3-bit MASF value shall be assigned to SIs as shown in Figure 1.
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Figure 1: Mapping of MASF and PRAs to SIs in CSICH

3.  Test Scenario

As shown in table 1, MASF consists of 3bits. CSICH bits to be mapped to each MASF bit depends on the number of PCPCHS in the cell and number of SI(Status indicator)s per frame.  We assume 9 as the number of PCCPCHS and 15 as the number of SIs per frame. In this case, MASF is transmitted two times, i.e. 2 SIs are mapped to each MASF bits and 8 CSICH bits are mapped to a SI.

In this test scenario, a particular CSICH SI bit pattern is transmitted to the UE. We assume that the value of MASF is “100” which indicates that MASF is 64 and the availability of each PCPCH is on or off. Under these conditions, UE receives 6 SIs related to MASF and 9 SIs related to the availability of each PCPCH. 

MASF Error Rate can be defined as the ratio between the number of incorrect acquisition of MASF value and the number of  MASF transmissions. 

We also proposed Pfa(False alarm) is [1% ] for detection of SI . However, proper Pfa for SI detection is FFS.

Static propagation condition test case as defined in TS 25.101 annex B is proposed for simulation. This propagation condition has one tap with constant amplitude.

Multi-path propagation condition with test case 3 as defined in 25.101 annex B.2 is also proposed for simulation. However, whether case 3 is suitable for CSICH test or not is for ffs.

The detailed simulation parameters are summarized in table 2.

Table 2. Simulation parameters for UE CSICH performance when CA is active.

	CPCH mode
	Channel assignment is active

	Phase Reference
	P-CPICH

	AGC
	Off

	Number of SI messages per Frame(N)
	15

	Number of SIs for each MASF bits
	2

	Pulse Shaping filter
	Not used

	Pfa
	1%

	Number of Samples per chip
	1

	Number of Bits in AD converter
	Floating point simulation

	Number of Rake fingers
	Equals to number of taps in propagation condition models

	Ioc
	- 60 dBm

	Propagation condition 
	Static (
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	CSICH power offset
	CSICH_Ec/Ior – CPICH_Ec/Ior

	OCNS
	Depends on CSICH power offset

	Downlink Physical channels and Power levels
	Annex C.3.2 in Ts 25.101

(S-CPICH is not transmitted)


4. Open issues 

· Pfa of SI 

· Multi-path fading conditions

5. Conclusion

The minimum requirement for CSICH in TS 25.101 5.0.0 is not covered all CPCH modes.

So, we proposed the test scenario for CSICH when CA is active in order for the finalization of CSICH minimum requirements.

When the simulation for CSICH when CA is active is over, the minimum requirement for MASF will be added to TS 25.101.

The text to be added to TS 25.101 is shown in annex of this document.
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Annex

8.16
Demodulation of CPCH Status Indicator Channel (CSICH)

8.16. x  When CA is active

The receive characteristics of the CPCH Status Indicator Channel (CSICH) are determined by the average MASF(Minimum Available Spreading Factor) Error Rate. MER (MASF Error Rate)  can be defined as the ratio between the number of incorrect acquisition of MASF value and the number  of MASF transmissions. 

8.16.x.y
Minimum requirement

For the parameters and conditions specified in Tables 8.a, the MER shall not exceed the values listed in table 8.b.

Other downlink channels which are present in this test are P-CPICH, P-CCPCH, and PICH, and their powers are as specified in Annex C.3.2. 
Table 8.a : CPCH test parameters and conditions for CSICH performance when CA is active

	Parameter
	Unit
	Test 1
	Test 2

	CPCH mode
	-
	Channel Assignment mode

	Number of PCPCHs in CPCH set
	-
	9

	Number of SIs per CSICH frame
	-
	15 (one SI per PCPCH and two Sis per MASFbits )

	Number of CSICH bits per SI message
	-
	8 (CSICH bit repeated 8 times in each SI message) 

	MASF Message Rate
	-
	100 per second (2 messages in 20 msec frame)

	CSICH broadcast
	-
	N=15 Sis.  MASF value “100”

	Phase Reference
	-
	P-CPICH
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Table 8.b: CSICH MASF demodulation requirements

	Test Number
	CSICH power offset
	CSICH MER

	1
	[ ]
	[ ]

	2
	[ ]
	[ ]
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