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Introduction 

This document proposes compressed mode pattern for testing in the following areas.

1) Measurement Test Case

2) Hard Handover Test Case ( Inter frequency FDD)

3) Hard Handover Test Case ( Inter RAT GSM / TDD )

It is needed to consider whether a single pattern can be used to support all testing or more than one pattern are required depending on the test requirements.

Proposal

1. Requirements of compressed mode pattern in TS25.133

The minimum requirements for UE measurement in CELL_DCH state are described in TS25.133V3a0 clause 8.1 as shown below.

---------   Imported from TS25.133 V3a0 ----------

8.1.2.3
FDD inter frequency measurements
In order for the requirements in the following subsections to apply the UTRAN must provide a transmission gap pattern sequence with measurement purpose FDD measurement using the following combinations for TGL1, TGL2 and TGD:

Table 8.1

	TGL1 [slots]
	TGL2 [slots]
	TGD [slots]

	7
	-
	undefined

	14
	-
	undefined

	10
	-
	undefined

	7
	7
	15…269

	14
	14
	15…269

	10
	5
	15…269


8.1.2.4
TDD measurements
In order for the requirements in the following subsections to apply the UTRAN must provide a transmission gap pattern sequence with measurement purpose TDD measurement using the following combinations for TGL1, TGL2 and TGD:
Table 8.2

	TGL1 [slots]
	TGL2 [slots]
	TGD [slots]

	10
	-
	undefined

	10
	10
	15…269

	14
	7
	15…269


If reporting of the values for TGSN_proposed is requested by the network while P-CCPCH RSCP is measured by the UE, and this is supported by the UE, values for TGSN_proposed shall be extracted by use of the following formula and reported to the network together with the P-CCPCH RSCP results in the measurement report:

TGSN_proposed=
(FDD slot in which the starting point of the P-CCPCH slot of the monitored TDD cell was observed) – (1 slot)

8.1.2.5
GSM measurements
8.1.2.5.1
GSM carrier RSSI
In order for the requirements in this subsection to apply the UTRAN must provide a transmission gap pattern sequence with measurement purpose GSM carrier RSSI measurements using the following combinations for TGL1, TGL2 and TGD:

Table 8.3
	TGL1 [slots]
	TGL2 [slots]
	TGD [slots]

	3
	-
	undefined

	4
	-
	undefined

	5
	-
	undefined

	7
	-
	undefined

	10
	-
	undefined

	14
	-
	undefined

	3
	3
	15…269

	4
	4
	15…269

	5
	5
	15…269

	7
	7
	15…269

	10
	10
	15…269

	14
	14
	15…269


8.1.2.5.2
BSIC verification
In order for the requirements in the following subsections to apply the UTRAN must provide a transmission gap pattern sequence with measurement purpose GSM Initial BSIC identification or with measurement purpose GSM BSIC re-confirmation, using the following combinations for TGL1, TGL2 and TGD:

Table 8.5

	TGL1 [slots]
	TGL2 [slots]
	TGD [slots]

	5
	-
	undefined

	7
	-
	undefined

	10
	-
	undefined

	14
	-
	undefined

	5
	5
	15…269

	7
	7
	15…269

	10
	10
	15…269

	14
	14
	15…269


The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

Initial BSIC identification
Includes searching for the BSIC and decoding the BSIC for the first time when there is no knowledge about the relative timing between the FDD and GSM cell. The UE shall trigger the initial BSIC identification within the available transmission gap pattern sequence with purpose "GSM Initial BSIC identification". The requirements for Initial BSIC identification can be found in 8.1.2.5.2.1.

BSIC re-confirmation
Tracking and decoding the BSIC of a GSM cell after initial BSIC identification is performed. The UE shall trigger the BSIC re-confirmation within the available transmission gap pattern sequence with purpose "GSM BSIC re-confirmation". The requirements for BSIC re-confirmation can be found in 8.1.2.5.2.2.

8.1.2.5.2.1
Initial BSIC identification
For GSM cells that are requested with BSIC verified the UE shall attempt to decode the SCH on the BCCH carrier of the 8 strongest  BCCH carriers of the GSM cells indicated in the measurement control information. The UE shall give priority for BSIC decoding attempts in decreasing signal strength order to BSIC carriers  with unknown BSIC. The strongest BCCH carrier is defined as the BCCH carrier having the highest measured GSM carrier RSSI value after layer 3 filtering. The GSM signal strength levels used in BSIC identification for arranging GSM cells in signal strength order shall be based on the latest GSM carrier RSSI measurement results available.

When the UE attempts to decode the BSIC of one GSM BCCH carrier with unknown BSIC, the UE shall use all available transmission gaps, within the transmission gap pattern sequence with the purpose "GSM Initial BSIC identification", to attempt to decode the BSIC from that GSM BCCH carrier.

If the BSIC of the  GSM BCCH carrier has been successfully decoded the UE shall immediately continue BSIC identification with the next GSM BCCH carrier, in signal strength order, with unknown BSIC. The GSM cell for which the BSIC has been successfully identified shall be moved to the BSIC re-confirmation procedure.

If the UE has not successfully decoded the BSIC of the GSM BCCH carrier within Nidentify_abort successive patterns, the UE shall abort the BSIC identification attempts for that GSM BCCH carrier. The UE shall continue to try to perform BSIC identification of the next GSM BCCH  carrier in signal strength order. The GSM BCCH carrier for which the BSIC identification failed shall not be re-considered for BSIC identification until BSIC identification attempts have been made for all the rest of the 8 strongest GSM BCCH carriers in the monitored set with unknown BSIC.

Nidentify_abort values are given for a set of reference patterns in table 8.7. Tidentify_abort is the elapsed time during Nidentify_abort transmission gap patterns (informative). The figures given in table 8.7 represent the number of patterns required to guarantee at least two attempts to decode the BSIC for one GSM BCCH carrier.

Table 8.7: 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]
	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


8.1.2.5.2.1
Initial BSIC identification
The requirements of this section are applicable for BSIC re-confirmation.

The UE shall maintain the timing information of 8 identified GSM cells. Initial timing information is obtained from the initial BSIC identification. The timing information shall be updated every time the BSIC is decoded.

For each transmission gap of a transmission gap pattern sequence with the measurement purpose "GSM BSIC re-confirmation", the UE shall attempt to decode the BSIC falling within the effective gap duration. If more than one BSIC can be decoded within the same gap, priority shall be given to the least recently decoded BSIC.

If the UE fails to decode the BSIC after two successive attempts or if the UE has not been able to re-confirm the BSIC for a GSM cell within Tre-confirm_abort seconds, the UE shall abort the BSIC re-confirmation attempts for that GSM cell. The GSM cell shall be treated as a new GSM cell with unidentified BSIC and the GSM cell shall be moved to the initial BSIC identification procedure, see section 8.1.2.5.2.1. The UE shall be able to make BSIC re-confirmation attempts for the 8 strongest GSM cells in the monitored list.

Nre-confirm_abort is the number of transmission gap patterns executed during Tre-confirm_abort (informative).

Table 8.8: 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]
	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
	0.80
	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


2. Selecting a reference compressed mode pattern for conformance testing

The requirements of each compressed mode pattern as shown in section 1 of this document constitute to a large combination of compressed mode patterns that can be used in signalling test cases. The purpose of conformance testing of signalling is not to test the coverage of layer 1 behaviour and therefore it is reasonable to select just a set of the suitable compressed mode patterns to support signalling test cases. 

3. Solution in TS25.133

The compressed mode patterns used in RRM test case are described in Annex A.8 of TS25.133 as shown below. 

According to Annex A of TS25.133V3a0, all test cases refer to TS25.101 section A.5. 

A.8.2
 FDD inter frequency measurements.

Table A.8.9: General test parameters 

	Parameter
	Unit
	Value
	Comment

	Compressed mode
	
	A.22 set 1
	As specified in TS 25.101 section A.5.


A.8.3
 TDD  measurements
Table A.8.13: General test parameters 

	Parameter
	Unit
	Value
	Comment

	Compressed mode
	
	A 22 set 3
	As specified in TS 25.101 section A.5


A.8.3
 GSM  measurements
Table A.8.15: General test parameters 

	Parameter
	Unit
	Value
	Comment

	Compressed mode patterns
- GSM carrier RSSI measurement

- GSM Initial BSIC identification


- GSM BSIC re-confirmation
	
	DL Compressed mode reference pattern 2 in Set 2 

Pattern 2

Pattern 2


	As specified in table A.22 TS 25.101 section A.5

As specified in section 8.1.2.5.2.1 table 8.7.

As specified in section 8.1.2.5.2.2 table 8.8.


4. Compressed mode pattern in Annex. 5 of TS25.101V3b0
Parameters described in Table A.21 are used in some test specified in TS 25.101 while parameters described in Table A.22 are used in some tests specified in TS 25.133.

Set 1 parameters in Table A.21 are applicable when compressed mode by spreading factor reduction is used in downlink. Set 2 parameters in Table A.21 are applicable when compressed mode by puncturing is used in downlink.

Table A.21: Compressed mode reference pattern 1 parameters

	Parameter
	Set 1
	Set 2
	Note

	TGSN (Transmission Gap Starting Slot Number)
	11
	11
	

	TGL1 (Transmission Gap Length 1) 
	7
	7
	

	TGL2 (Transmission Gap Length 2)
	-
	-
	Only one gap in use.

	TGD (Transmission Gap Distance) 
	0
	0
	Only one gap in use.

	TGPL1 (Transmission Gap Pattern Length) 
	4
	4
	

	TGPL2 (Transmission Gap Pattern Length)
	-
	-
	Only one pattern in use.

	TGPRC (Transmission Gap Pattern Repetition Count) 
	NA
	NA
	Defined by higher layers

	TGCFN (Transmission Gap Connection Frame Number):
	NA
	NA
	Defined by higher layers

	UL/DL compressed mode selection
	DL & UL
	DL & UL
	2 configurations possible DL &UL / DL

	UL compressed mode method
	SF/2
	SF/2
	

	DL compressed mode method
	SF/2
	Puncturing
	

	Downlink frame type and Slot format
	11B
	11A
	

	Scrambling code change
	No
	No
	

	RPP ( Recovery period power control mode)
	0
	0
	

	ITP ( Initial transmission power control mode)
	0
	0
	


Table A.22: Compressed mode reference pattern 2 parameters

	Parameter
	Set 1
	Set 2
	Set 3
	Note

	TGSN (Transmission Gap Starting Slot Number)
	4
	4
	10
	

	TGL1 (Transmission Gap Length 1) 
	7
	7
	10
	

	TGL2 (Transmission Gap Length 2)
	-
	-
	-
	Only one gap in use.

	TGD (Transmission Gap Distance) 
	0
	0
	0
	

	TGPL1 (Transmission Gap Pattern Length) 
	3
	12
	11
	

	TGPL2 (Transmission Gap Pattern Length)
	-
	-
	-
	Only one pattern in use.

	TGPRC (Transmission Gap Pattern Repetition Count) 
	NA
	NA
	NA
	Defined by higher layers

	TGCFN (Transmission Gap Connection Frame Number):
	NA
	NA
	NA
	Defined by higher layers

	UL/DL compressed mode selection
	DL & UL
	DL & UL
	DL & UL
	2 configurations possible. DL & UL / DL

	UL compressed mode method
	SF/2
	SF/2
	SF/2
	

	DL compressed mode method
	SF/2
	SF/2
	Puncturing
	

	Downlink frame type and Slot format
	11B
	11B
	11A
	

	Scrambling code change
	No
	No
	No
	

	RPP (Recovery period power control mode)
	0
	0
	0
	

	ITP (Initial transmission power control mode)
	0
	0
	0
	


5. Conclusion

For signalling conformance testing, it is proposed to use the same compressed mode pattern as used in RRM test cases. These compressed mode patterns are provided in table 5.1 and table 5.2.
Therefore it is proposed that the existed test cases shall be revised according to this proposal and this information shall be included in TS34.108 so as to be referred by all test case authors.. 

Table 5.1: Single compressed mode reference pattern parameters
	No.
	Test Case
	Parameters

	
	
	TGSN
(slots)
	TGL1
(slots)
	TGL2
(slots)
	TGD
(slots)
	TGPL1
(frames)
	TGPL2
(frames)
	UL/DL 
	UL 
method
	DL
method
	Code
Change

	1
	FDD inter-freq. 
	4
	7
	-
	0
	3
	-
	DL only or DL&UL
	SF/2
	SF/2
	No

	2
	TDD inter-freq
　
	10
	10


	-



	0


	11
	-
	DL only or DL&UL
	SF/2
	Puncturing
	No

	3
	GSM - carrier RSSI
	4
	7
	-
	0
	12
	-
	DL only or DL&UL
	SF/2
	SF/2
	No

	4
	GSM - Init. BSIC Identification
	4
	7
	-
	0
	8
	-
	DL only or DL&UL
	SF/2
	SF/2
	No

	5
	GSM - BSIC re-confirmation.

　
	4
	7
	-
	0
	8
	-
	DL only or DL&UL
	SF/2
	SF/2
	No





Note1: The parts with yellow marker is copied from GSM – carrier RSSI definition because these parameters are not specified in TS25.133.

 Table 5.2: Multi compressed mode reference pattern parameters ( GSM only )
	No.
	Test Case
	TGCFN
	Parameters

	
	
	
	TGSN
(slots)
	TGL1
(slots)
	TGL2
(slots)
	TGD
(slots)
	TGPL1
(frames)
	TGPL2
(frames)
	UL/DL 
	UL 
method
	DL
method
	Code
Change

	1
	GSM - carrier RSSI
	(Current CFN + (252 – TTI/10msec))mod 256
	4
	7
	-
	0
	12
	-
	DL only or DL&UL
	SF/2
	SF/2
	No

	2
	GSM - Init. BSIC Identify
	(Current CFN + (254 – TTI/10msec))mod 256
	4
	7
	-
	0
	8
	-
	DL only or DL&UL
	SF/2
	SF/2
	No

	3
	GSM - BSIC re-confirm.
	(Current CFN + (250 – TTI/10msec))mod 256
	4
	7
	-
	0
	8
	-
	DL only or DL&UL
	SF/2
	SF/2
	No


Note1: TGCFN is shifted so that the gap pattern in each TGPSI is not overlapped.

Table 5.3: Multi compressed mode reference pattern parameters ( FDD + GSM )
TBD

Table 5.4: Multi compressed mode reference pattern parameters ( FDD + TDD )

TBD
Table 5.5: Multi compressed mode reference pattern parameters ( FDD + GSM + TDD )

TBD

Table 5.6: Multi compressed mode reference pattern parameters ( TDD + GSM )

TBD
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6. Current test Case comparison

The following table is the definition in the current test cases. If the above proposal is agreeable, this will be affected.
Table 6.1: Comparison with single compressed mode reference pattern to existed test cases
	No.
	Version(TS34.123-1)
	Test Case
	Parameters
	

	
	
	
	TGSN
(slots)
	TGL1
(slots)
	TGL2
(slots)
	TGD
(slots)
	TGPL1
(frames)
	TGPL2
(frames)
	UL/DL
	UL 
method
	DL
method
	Reference

	0
	V501
	FDD Inter frequency
	4
	7
	-
	0
	3
	-
	DL&UL
	SF/2
	SF/2
	8.4.1.2 , 8.4.1.6, 8.4.1.8 proposed by MCI

	Results
	OK.
	
	4
	7
	-
	0
	3
	-
	DL&UL
	SF/2
	SF/2
	

	1
	V501
	FDD Inter frequency
	8
	10
	5
	15
	35
	35
	DL
	-
	SF/2
	8.4.1.24, 8.4.1.25, 8.4.1.26
proposed by Motorola


	Result
	Revision is required.
	
	4
	7
	-
	0
	3
	-
	DL&UL
(Selected by capability)
	SF/2
	SF/2
	

	2
	V501
	GSM - carrier RSSI
	4
	7
	-
	0
	3
	-
	DL&UL
	SF/2
	SF/2
	8.4.1.31 
proposed by Nokia


	Result
	Revision is required.
	
	4
	7
	-
	0
	12
	-
	DL&UL
	SF/2
	SF/2
	

	3
	V501
	GSM - Init. BSIC Identify
	4
	7
	-
	0
	3
	-
	DL&UL
	SF/2
	SF/2
	8.4.1.31
proposed by Nokia


	Result’
	Revision is required.
	
	4
	7
	-
	0
	8
	-
	DL&UL
	SF/2
	SF/2
	


Note:     The parts with blue marker should be revised in the existed test cases.

Action: Could Motorola and Nokia revise these test cases in T1SIG#24 meeting ?
Answer: Motorola and Nokia replied on the T1SIG reflector to revise above test cases at T1SIG#24 meeting.
Table 6.2: Comparison with multi compressed mode reference pattern to existed test cases No.1
	No.
	Version(TS34.123-1)
	Test Case
	Parameters
	

	
	
	
	TGCFN
	TGSN
(slots)
	TGL1
(slots)
	TGL2
(slots)
	TGD
(slots)
	TGPL1
(frames)
	TGPL2
(frames)
	UL/DL 
	UL 
method
	DL
method
	Reference

	0
	V501
	GSM - carrier RSSI
	(Current CFN + (252 – TTI/10msec))mod 256
	4
	7
	-
	0
	8
	-
	DL&UL
	SF/2
	SF/2
	8.4.1.33, 8.1.4.34, 8.1.4.35, 8.4.1.36 
proposed by Ericsson

	Results
	Revision is required.
	
	(Current CFN + (252 – TTI/10msec))mod 256
	4
	7
	-
	0
	12
	-
	DL&UL
	SF/2
	SF/2
	

	1
	V501
	GSM - Init. BSIC Identification
	(Current CFN + (254 – TTI/10msec))mod 256
	4
	7
	-
	0
	8
	-
	DL&UL
	SF/2
	SF/2
	

	Results
	OK.
	
	(Current CFN + (254 – TTI/10msec))mod 256
	4
	7
	-
	0
	8
	-
	DL&UL
	SF/2
	SF/2
	

	2
	V501
	GSM - BSIC Re-confirmation
	(Current CFN + (256 – TTI/10msec))mod 256
	4
	7
	-
	0
	8
	-
	DL&UL
	SF/2
	SF/2
	

	Results
	Revision is required.
	
	(Current CFN + (250 – TTI/10msec))mod 256
	4
	7
	-
	0
	8
	-
	DL&UL
	SF/2
	SF/2
	


Table 6.3: Comparison with multi compressed mode reference pattern to existed test case No.2
	No.
	Version(TS34.123-1)
	Test Case
	Parameters
	

	
	
	
	TGCFN
	TGSN
(slots)
	TGL1
(slots)
	TGL2
(slots)
	TGD
(slots)
	TGPL1
(frames)
	TGPL2
(frames)
	UL/DL 
	UL 
method
	DL
method
	Reference

	0
	V501
	GSM - carrier RSSI
	Not Specified
	4
	7
	-
	0
	16
	-
	DL&UL
	SF/2
	SF/2
	8.4.1.40 
proposed by Ericsson

	Results
	Revision is required.
	GSM - Init. BSIC Identify
	(Current CFN + (252 – TTI/10msec))mod 256
	4
	7
	-
	0
	8
	-
	DL&UL
	SF/2
	SF/2
	

	1
	V501
	GSM - BSIC Re-confirm
	Not Specified
	8
	14
	-
	0
	24
	-
	DL&UL
	SF/2
	SF/2
	

	Results
	Revision is required.
	GSM - carrier RSSI
	(Current CFN + (254 – TTI/10msec))mod 256
	4
	7
	-
	0
	8
	-
	DL&UL
	SF/2
	SF/2
	

	2
	V501
	GSM - Init. BSIC Identify
	Not Specified
	8
	14
	-
	0
	24
	-
	DL&UL
	SF/2
	SF/2
	

	Results
	Revision is required.
	GSM - BSIC Re-confirm
	(Current CFN + (250 – TTI/10msec))mod 256
	4
	7
	-
	0
	8
	-
	DL&UL
	SF/2
	SF/2
	


Note:     The parts with blue marker should be revised in the existed test cases.

Action: Could Ericsson revise this test case in T1SIG#24 meeting ?

Answer: Ericsson replied on the T1SIG reflector to revise above test cases at T1SIG#24 meeting.

7. Reference

[1]
TS25.133V3a0: Requirements for support of radio resource management
[2]
TS25.101V3b0: UE Radio Transmission and Reception (FDD)
[3]
TS34.123-1V501: User Equipment (UE) conformance specification
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				1. Reference Compressed Mode pattern ( Single )

						This timing chart is to be described accoriding to T1S-020169r2 table 5.1"Single compressed mode reference pattern parameters ".
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				2. Reference Compressed Mode pattern ( Multi - GSM only )

						This timing chart is to be described accoriding to T1S-020373 table 5.2"Multi compressed mode reference pattern parameters ( GSM only ) ".

						( Current CFN = 0, TTI=20ms)

										Overlapped between each gap pattern ( If all specified TGCFN values are the same between simultaneous patterns )

										Gap position according to reference compressed mode pattern ( If each single pattern is applied in multiple compressed mode pattern)

										Proposed pattern when multi compressed mode patterns are required simultaneously so that the gap in each TGPSI is not duplicated.
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