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Introduction

In 3GPP specification 25.133, table 8.7 and 8.8 compressed mode patterns are specified, used for measurements on GSM.  Some errors in the tables are identified which means that some of the patterns cannot be used. 

The background of these simulations is presented together with an analysis of the results.

Background

When a WCDMA terminal is ordered by RRC to measure on a GSM cell, and compressed mode is necessary, three different compressed mode patterns are defined, 

· one for GSM RSSI, 

· one for GSM BSIC identification and 

· one for GSM BSIC reconfirmation. 

For initial measurement and identification of a GSM cell, the first and second pattern are used. For measurements of already detected GSM cells the first and the third patterns are used.

Performance

The frame structure of the BCCH in GSM is shown in the Figure below (from the GSM specification  05.01).  The first frame structure in the figure shows the principle where in a 51 multiframe the Frequency burst is transmitted times with 10 or 11 TDMA frames between the bursts. A 51 multiframe is about 235 ms. The GSM identification is performed by using an idle frame that is available every 120 ms. The terminal looks for the frequency burst in the idle frame. The idle frame slides over the BCCH frame structure and after some time it is guaranteed that a Frequency burst can be read in the idle frame. Therefore if a high GSM RSSI level is detected on a GSM carrier, the UE have to search for the BSIC in every idle frame during a specified time before it gives up. 
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In WCDMA, when searching for GSM, compressed mode gaps may be used to read the BSIC. In 25.133, certain pattern has been specified that are useful for reading the BSIC. 

Here it is specified that the following table gives the useful part of a compressed gap.

Table: The gap length and maximum time difference for BSIC verification

	Gap length

[slots]
	Maximum time difference

[(s]

	5
	( 500

	7
	( 1200

	10
	( 2200

	14
	( 3500


The UE shall be able to decode a BSIC within a transmission gap when the time difference between the middle of the received GSM synchronisation burst at the UE and the middle of the effective transmission gap is within the limits specified in the table above.

In the tables 1 and 2 below the times  specified in 25.133 for identifying and reconfirming new cells are given together with the results from a new set of simulations. The simulations are based on that it should be possible to detect the frequency burst at the first attempt and two attempts are allowed to detect the synchronisation burst (BSIC).  Here it is seen that some of the specified times is much shorter than from the results of the new simulations. Some of the patterns may not be detected at all for certain time offsets. Also some of the times are one pattern longer than what was specified before. Some of these issues were detected in tdoc R4-011461. 

Table 1: The worst-case time for identification of one previously not identified GSM cell
	
	TGL1

[slots]
	TGL2

[slots]
	TGD

[slots]
	TGPL1

[frames]
	TGPL2

[frames]
	Tidentify abort 

[s] (25.133)
	Nidentify_abort

[patterns]

(25.133)
	Tidentify abort 

[s] Simulations
	Nidentify_abort

[patterns]

Simulations

	Pattern 1
	7
	-
	undefined
	3
	TGPL1
	1.53
	51
	1.56
	52

	Pattern 2
	7
	-
	undefined
	8
	TGPL1
	5.20
	65
	5.28
	66

	Pattern 3
	7
	7
	47
	8
	TGPL1
	2.00
	25
	2.88
	36

	Pattern 4
	7
	7
	38
	12
	TGPL1
	2.88
	24
	2.88
	24

	Pattern 5
	14
	-
	undefined
	8
	TGPL1
	1.76
	22
	1.84
	23

	Pattern 6
	14
	-
	undefined
	24
	TGPL1
	5.04
	21
	5.28
	22

	Pattern 7
	14
	14
	45
	12
	TGPL1
	1.44
	12
	1.44
	12

	Pattern 8
	10
	-
	undefined
	12
	TGPL1
	2.76
	23
	The BSIC identification is not guaranteed
	-

	Pattern 9
	10
	10
	75
	12
	TGPL1
	1.56
	13
	2.88
	24


Table 2: The worst-case time for BSIC re-confirmation of one GSM cell
	
	TGL1

[slots]
	TGL2

[slots]
	TGD

[slots]
	TGPL1

[frames]
	TGPL2

[frames]
	Tre-confirm_abort [s]

(25.133)
	Nre-confirm_abort

[patterns]

(25.133)
	Tre-confirm_abort

[s] Simulations
	Nre-confirm_abort

[patterns]

Simulations

	Pattern 1
	7
	-
	undefined 
	3
	TGPL1
	1.29
	43
	1.32
	44

	Pattern 2
	7
	-
	undefined 
	8
	TGPL1
	4.96
	62
	5.04
	63

	Pattern 3
	7
	-
	undefined 
	15
	TGPL1
	7.95
	53
	8.1
	54

	Pattern 4
	7
	7
	69
	23
	TGPL1
	9.89
	43
	10.12
	44

	Pattern 5
	7
	7
	69
	8
	TGPL1
	2.64
	33
	2.64
	33

	Pattern 6
	14
	-
	undefined 
	8
	TGPL1
	1.52
	19
	1.6
	20

	Pattern 7
	14
	14
	60
	8
	TGPL1
	0.80
	10
	0.8
	10

	Pattern 8
	10
	-
	undefined 
	8
	TGPL1
	1.76
	22
	2.64
	33

	Pattern 9
	10
	-
	undefined 
	24
	TGPL1
	4.80
	20
	The BSIC identification is not guaranteed
	-

	Pattern 10
	7
	7
	47
	8
	TGPL1
	1.76
	22
	2.64
	33

	Pattern 11
	7
	7
	38
	12
	TGPL1
	2.64
	22
	2.64
	22

	Pattern 12
	14
	-
	undefined 
	24
	TGPL1
	4.80
	20
	5.04
	21

	Pattern 13
	14
	14
	45
	12
	TGPL1
	1.20
	10
	1.20
	10

	Pattern 14
	10
	-
	undefined 
	12
	TGPL1
	2.52
	21
	The BSIC identification is not guaranteed
	-

	Pattern 15
	10
	10
	75
	12
	TGPL1
	1.32
	11
	2.64
	22


 In the tables above the patterns where the simulated performance differs more than one pattern compared with the specification are marked as bold. 

Proposal

For the patterns where the BSIC is possible to detect but the performance is not according the specification, the specification should be changed. For the patterns where BSIC not always can be read, these patterns must be removed from the table and if possible replace them with other similar patterns. Our proposal is to specify the following  tables:

	
	TGL1

[slots]
	TGL2

[slots]
	TGD

[slots]
	TGPL1

[frames]
	TGPL2

[frames]
	Tidentify abort 

[s] 
	Nidentify_abort

[patterns]

	Pattern 1
	7
	-
	undefined
	3
	TGPL1
	1.56
	52

	Pattern 2
	7
	-
	undefined
	8
	TGPL1
	5.28
	66

	Pattern 3
	7
	7
	47
	8
	TGPL1
	2.88
	36

	Pattern 4
	7
	7
	38
	12
	TGPL1
	2.88
	24

	Pattern 5
	14
	-
	undefined
	8
	TGPL1
	1.84
	23

	Pattern 6
	14
	-
	undefined
	24
	TGPL1
	5.28
	22

	Pattern 7
	14
	14
	45
	12
	TGPL1
	1.44
	12

	Pattern 8
	10
	-
	undefined
	8
	TGPL1
	2.88
	36

	Pattern 9
	10
	10
	75
	12
	TGPL1
	2.88
	24


	
	TGL1

[slots]
	TGL2

[slots]
	TGD

[slots]
	TGPL1

[frames]
	TGPL2

[frames]
	Tre-confirm_abort [s]
	Nre-confirm_abort

[patterns]

	Pattern 1
	7
	-
	undefined 
	3
	TGPL1
	1.32
	44

	Pattern 2
	7
	-
	undefined 
	8
	TGPL1
	5.04
	63

	Pattern 3
	7
	-
	undefined 
	15
	TGPL1
	8.1
	54

	Pattern 4
	7
	7
	69
	23
	TGPL1
	10.12
	44

	Pattern 5
	7
	7
	69
	8
	TGPL1
	2.64
	33

	Pattern 6
	14
	-
	undefined 
	8
	TGPL1
	1.6
	20

	Pattern 7
	14
	14
	60
	8
	TGPL1
	0.8
	10

	Pattern 8
	10
	-
	undefined 
	8
	TGPL1
	2.64
	33

	Pattern 9
	10
	-
	undefined 
	23
	TGPL1
	8.05
	35

	Pattern 10
	7
	7
	47
	8
	TGPL1
	2.64
	33

	Pattern 11
	7
	7
	38
	12
	TGPL1
	2.64
	22

	Pattern 12
	14
	-
	undefined 
	24
	TGPL1
	5.04
	21

	Pattern 13
	14
	14
	45
	12
	TGPL1
	1.20
	10

	Pattern 14
	10
	-
	undefined 
	13
	TGPL1
	4.94
	38

	Pattern 15
	10
	10
	75
	12
	TGPL1
	2.64
	22


This proposal is given in a CR in tdoc R4-020546
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