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1.0 Background 

In the past year, a lot of attention has been devoted to cell search performance during an inter-frequency compressed mode gap pattern. During these periods of compressed mode gaps, the UE will be required to identify new inter-frequency cells so that they can be reported to the network as candidate inter-frequency cells for handover. 

Currently the R99/R4 requirements are specified in terms of a general requirement and a simple test case in AWGN conditions.  This mix of core requirements and test case requirements makes it difficult to understand what is the required minimum UE performance specification for the set of compressed mode patterns currently specified in TS25.133 and TS25.101 as a number of associated parameters are not specified. 

This lack of clarity could lead to different UE behavior in a network deployment depending on; 

a) Network configure parameters; Compressed mode parameters (TGL, TGD, TGPL1), common channel power (SCH and P-CPICH) and frequency offset (between the inter Node B(s) cells).

b) Deployment scenario; (channel conditions-fading channels, UE speed) 

c) Implementation aspects; UE implementation (searcher performance in fading channel) 

d) Minimum performance; Expected network/UE performances in terms of inter-frequency handover, which has a corresponding implication for intra-frequency or Inter-RAT performance if the UE cannot successfully report a candidate inter-frequency cell. In the worse case this would increase the number of dropped call or reduced the network capacity if an inappropriate compressed mode pattern is chosen.

In order to address the above issues, it has been proposed to clearly define the requirements in the R5 specification. This document proposes as a first step, to modify the current fading test case in R5 to specify the missing parameters, which would influence the inter-frequency measurement reporting capability. 

2.0 Discussion and proposal

In order to address the missing R5 parameter issues a review of the associated parameters in TS25.101and TS25.133 are provided in Annex A. Based on this review the following parameters are identified for the modified R5 test case

a) Compressed mode patterns

	R99 TS25.133 test requirement 
	For a TGL of 7 a maximum TGPL1 of 18 is specified in table 8.1

	R99 TS25.101 test case 
	TGL=7, TGPL1 = 3 from the set of patterns defined in TS25.101 

	R99 comment
	A TGPL1 of 3 indicates a compressed frame every third frame, which provides a relaxed UE implementation compared to a max TGPL1 of 18 (measurement period only available every 18 frames)

	UE 
	It is proposed a TGPL1 of 12 is specified for the test case, since this pattern TGL=7, TGPL1= 12 is already specified in TS25.101 table A.5 and no further amendment is required to TS25.101


b) Channel conditions

	R99 TS25.133 test requirement 
	AWGN test conditions

	R99 TS25.101 test case 
	AWGN + Case model 

	R99 comment
	For release 99 the performance is only specified at a constant signal to noise ratio and does not include any fading conditions. In a fading channel it is usually more difficult to identify a new cell since there is a statistical possibility that new cells may have faded below the measurement threshold during the compressed mode gap.

	 R5 proposal
	It is proposed that either Case 3 or 5 is specified for the test case since it provides the following

· A multi-part component is included i.e. 2 or 4 taps depending on the case model 

· A UE speed component is included i.e. 50km/hr or 120 km/hr depending on case model

To limit the number of tests it is proposed to use Case 5 (50km/h, two taps) since this is also used in TS25.133, however either/both can be used depending on RAN4 agreement. By specifying Case 5 the appropriate Doppler contribution is included in the test set-up


c) Timing drift due to Node B

	R99 TS25.133 test requirement 
	 No frequency offset is provided between Node B base stations 

	R99 TS25.104 
	The max Node B frequency offset is± 0.05 ppm 

	R99 comment
	Lack of a frequency off-set would not account for the observed frequency offset at the UE antenna terminal between the serving cell (Node B) and the inter-frequency neighbour cell (Node B). 

During compressed mode gaps number of piece–meal measurement are made every gap and therefore if there is a relative drift in time between the two cells and the UE, this will impact the overall measurement capability.

	R5 proposal 
	It is proposed that a relative frequency offset of +/- 0.1 ppm is used since this would represent a scenario unless the Node b(s) are synchronized. 


d) Common channel power set for SCH and P-CPICH

	R99 TS25.133 requirement 
	CPICH Ec/Io > -20 dB,

SCH_Ec/Io > -17 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code.

	R99 TS25.133 test requirement
	SCH_Ec/Io = -16 dB

	R99 comment
	The SCH power for the test case uses a 1 dB higher power 

	R5 proposal 
	To align with the R99 test case it is proposed to use the same value of SCH power 


e) Measurement reporting delay

	R99 TS25.133 requirement 
	Requirement are based on clause 8.1.2.3.1 as per TS25.133

	R99 TS25.133 test requirement
	A measurement reporting delay of less than 9 sec from the start of the test.

	R99 comment
	Based on clause 8.12.3.1 the requirement are less than 9 sec for the specified compressed mode pattern (TGL=7,TGPL1=3)

	R5 proposal 
	The current requirements in R5 is 5 s, based on clause 8.12.3.1 the requirement shall be less than 36 sec for the specified compressed mode pattern (TGL=7,TGPL1=12)


4.0
Proposed Change Request

Changes to R5 test case is shown in highlight. Based on agreement for the proposed values, the attached CR can be agreed.

A.8.2.2
Correct reporting of neighbours in Fading propagation condition

A.8.2.2.1
Test Purpose and Environment

The purpose of this test is to verify that the UE makes correct reporting of an event when doing inter frequency measurements. The test will partly verify the requirements in section 8.1.2.2.The test parameters are given in Table A.8.11 and A.8.12. In the measurement control information it is indicated to the UE that event-triggered reporting 2C shall be used. 

Table A.8.11: General test parameters for Correct reporting of neighbours in Fading propagation condition

	Parameter
	Unit
	Value
	Comment

	DCH parameters
	
	DL Reference Measurement Channel 12.2 kbps
	As specified in TS 25.101 section A.3.1

	Power Control
	
	On
	

	Compressed mode
	
	A.22 set 2 (TGPL1 =12)
	As specified in TS 25.101 section A.5.

	Active cell
	
	Cell 1
	

	Absolute Threshold (Ec/N0) for Event 2c
	dB
	-18
	

	Hysteresis
	dB
	0
	

	Time to Trigger
	ms
	0
	

	Filter coefficient
	
	0
	

	Monitored cell list size
	
	Total 24

X on frequency Channel 2
	Measurement control information is sent before the compressed mode pattern starts.

	Propagation Condition 
	
	Case 5 
	As specified in Annex B of TS25.101

	Frequency offset 
	ppm
	+/- 0.1 
	Frequency offset between Cell 1 and Cell 2


Table A.8.12: Test parameters for Correct reporting of neighbours in Fading propagation condition

	Parameter
	Unit
	Cell 1
	Cell 2

	UTRA RF Channel Number
	
	Channel 1
	Channel 2

	CPICH_Ec/Ior
	dB
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	-12

	SCH_Ec/Ior
	dB
	-12
	-12

	PICH_Ec/Ior
	dB
	-15
	-15

	DPCH_Ec/Ior
	dB
	-17
	-17

	OCNS
	
	-1.049
	-1.049
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	dBm/3.84 MHz
	-70
	-70

	CPICH_Ec/Io
	dB
	-13
	-14.59

	Propagation Condition 
	Case 5 as specified in Annex B of TS25.101


A.8.2.2.2
Test Requirements

a)
The UE shall send one Event 2C triggered measurement report, with a measurement reporting delay less than 36 seconds from the start of the test.

b)
The UE shall not send any measurement reports, as long as the reporting criteria are not fulfilled.

The rate of correct events observed during repeated tests shall be at least 90%
5.0
Annex A

The relevant requirements specified in the specifications are listed below 

	Spec
	Clause
	Description

	TS25.101
	6.3
	Frequency Errror

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one timeslot

	TS25.104
	6.3.1
	Frequency error – minimum performance

The modulated carrier frequency of the BS shall be accurate to within ± 0.05 ppm observed over a period of one power control group (timeslot).

	TS25.101


	B.2

	Multi – path fading propagation conditions

In table B.1, Case 1 (2 path, 3 km), Case 2 (3 path, 3 km), Case 3 (4 path, 120 km), Case 4 (2 path, 50 km), Case 5 (2 path, 50 km) and Case 6 (4 path, 250 km),

	TS25.101

(R5)
	B.2

	Multi – path fading propagation conditions REL5 only 

ITU channels models added – Ped A, Ped B and Va30

	TS25.101
	A.5

	DL reference compressed mode parameters

Table A21, TGL1 = 7   TGL2 = - and TGPL1 = 4 are specified for tests in TS25.101

Table A22, TGL1 = 7   TGL2 = - and TGPL1 = 3 are specified for tests in TS25.133

Table A22, TGL1 = 7   TGL2 = - and TGPL1 = 12 are specified for tests in TS25.133

Table A22, TGL1 = 10 TGL2 = - and TGPL1 = 11 are specified for tests in TS25.133

	TS25.133
	8.1.2.3
	FDD inter frequency measurements

Where the a transmission gap pattern sequence with measurement purpose FDD measurement using the following combinations for TGL1, TGL2 and TGD are specified



	TS25.133
	8.1.2.3.1
	Identification of a new cell

Where the site conditions for SCH_Ec/Io are specified (>17 dB for at least one channel tap)

	TS25.133
	A8.2.1
	Correct reporting in neighbors in AWGN propagation conditions

Where compressed mode pattern SET 1 of table A22 in TS25.101 are specified (TGL1=7, TGL2= -, TGD=0, TGPL1=3 and TGPL2=-), propagation conditions is AWGN)

The UE shall send one Event 2C triggered measurement report, with a measurement reporting period delay less than 9 seconds from the beginning of time period T1

	TS25.133

(R5)
	A8.2.2.2
	Correct reporting in neighbors in fading propagation conditions (Rel5 only)

Where compressed mode pattern SET 1 of table A22 in TS25.101 are specified (Note TGL1=7, TGL2= -, TGD=0, TGPL1=3 and TGPL2=-), propagation conditions is Case 5 (50 km, 2 path)
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