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1. 
Presently there is one FDD inter frequency test case, which tests the reporting delay of neighbours in fading environment [1]. The existing test uses the compressed mode patterns with TGL1=7 slots, which gives very large measurement reporting delay. We suggest that an inter frequency test case that uses compressed mode patterns, which could provide acceptable delay should also be included in the specification. In this contribution we highlight the importance and motivation behind this new proposal. 
2. Discussion

The compressed mode in WCDMA allows the handover between different carrier frequencies and also between different access technologies. The inter frequency handover enables efficient use of carrier frequencies, low grade of service (low dropping) and it could also assist user mobility in the coverage area. In general the handover delay is the key parameter, which should be as small as possible to ensure that the quality of the radio link remains acceptable without causing unnecessary interference to other cells [2]. In a real network the inter frequency measurement reporting delay should be small enough to prevent any call dropping during transition from one carrier to another. This is particularly true for real time services such as speech, video etc., which are very sensitive to delay. 

In the existing inter frequency handover test case in fading [1], the measurement reporting delay is up to 36 seconds. This delay requirement in the test is in accordance with the compressed mode pattern (TGL1=7 slots and TGPL1=12 frames) is relatively slower and gives higher delay. In reality the 36 seconds reporting delay is long enough to change the neighbouring cells leading to call dropping. This prevents the inter frequency handover from being used for the mobility and load sharing. Therefore, these patterns cannot be used in a real network. Of course from UE capability point of view it is also worthwhile to test inter frequency measurement reporting delay using slower patterns in situation where channel is changing fast. But from the network point of view it is equally important to test UE measurement reporting capability using those patterns, which are practicable, i.e. larger TGL1 and smaller TGPL1. 

Furthermore most of the FDD inter frequency test cases in the current specification [3] uses the same compressed mode patterns (TGL1=7 slots and TGPL1=3 frames) as summarized in table1. This means the test specification does not cover other more realistic patterns.

Table 1: Compressed mode patterns used in FDD inter frequency tests in TS 25.133

	Test Case
	Compressed mode patterns

	
	TGL1 (slots)
	TGPL1 (frames)

	A.8.2.1 Correct reporting of neighbours in AWGN
	7
	3

	A.8.2.2 Correct reporting of neighbours in fading
	7
	12

	A.9.1.1 CPICH RSCP measurement accuracy
	7
	3

	A.9.1.2 CPICH Ec/Io measurement accuracy
	7
	3

	A.9.1.3 UTRA carrier RSSI measurement accuracy
	7
	3


3. Inter Frequency Test Proposal

We propose an inter frequency test case on correct reporting of neighbours in fading with TGL1=14 slots and TGPL1=4 frames. The proposed patterns would provide measurement delay of up to 5 seconds. The proposed test case is similar to the existing inter frequency test case in fading (A.8.2.2) in [1] except that the existing one uses slower patterns as explained earlier in section 2.

To summarize the new test proposal would lead to the following benefits: 

· The improvement in test coverage of compressed mode patterns since all the existing inter frequency tests involving compressed mode in [1] use patterns with TGL1=7. 

· Possibility to test patterns that can be used in real networks and could provide acceptable handover delay. 

· Possibility to test realistic patterns in fading since handover occurs when UE moves from one cell to another.
The test proposal is given below:

A.8.2.x Correct reporting of neighbours in fading propagation condition

A.8.2.x.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 8.1.2.3. The test parameters are given in Table A.8.xy and A.8.xz. In the measurement control information it is indicated to the UE that event-triggered reporting 2C shall be used. The test consists of two successive time periods, each with time duration of T1 and T2 respectively.

Table A.8.xy: 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 4 
	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

8 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 TS 25.101.

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

	T1
	s
	2
	

	T2
	s
	6
	


Table A.8.xz: Test parameters for Correct reporting of neighbours in Fading propagation condition

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	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
	Note 1
	N/A

	OCNS
	
	Note 2
	-0.941
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	dB
	0
	-Infinity
	-1.8
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	dBm/3.84 MHz
	-70
	-70

	CPICH_Ec/Io
	dB
	-13
	-Infinity
	-14

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

	Note 1:
The DPCH level is controlled by the power control loop 

Note 2:
The power of the OCNS channel that is added shall make the total power from the cell to      be equal to Ior .


A.8.2.x.2
Test Requirements

a)
The UE shall send one Event 2C triggered measurement report, with a measurement reporting delay less than 5 seconds from the beginning of time period T2.

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%.

3.1. Specifying Compressed Patterns

The compressed mode patterns used in the proposed test case are not specified in table A.22 in annex A.5 of [3]. A new set of compressed mode parameters should also be added in table A.22 [3] as shown below:  

A.5
DL reference compressed mode parameters

Table A.22: Compressed mode reference pattern 2 parameters

	Parameter
	Set 1
	Set 2
	Set 3
	Set 4
	Note

	TGSN (Transmission Gap Starting Slot Number)
	4
	4
	10
	8
	

	TGL1 (Transmission Gap Length 1) 
	7
	7
	10
	14
	

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

	TGD (Transmission Gap Distance) 
	0
	0
	0
	0
	

	TGPL1 (Transmission Gap Pattern Length) 
	3
	12
	11
	4
	

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

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

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

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

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

	DL compressed mode method
	SF/2
	SF/2
	Puncturing
	SF/2
	

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

	Scrambling code change
	No
	No
	No
	No
	

	RPP (Recovery period power control mode)
	0
	0
	0
	0
	

	ITP (Initial transmission power control mode)
	0
	0
	0
	0
	


4. Conclusions

The type of compressed mode pattern used affects the inter frequency handover delay, which in turn has significant impact on the system performance such as grade of service and radio resource utilization. This paper proposes an inter frequency test case in fading, which uses compressed mode patterns with TGL1=14 slots and TGPL1=4 frames providing measurement reporting delay of exactly 5 seconds, which is an acceptable figure in practice. The proposed test case also improves the coverage of compressed mode patterns since all inter frequency related tests involve patters with TGL1=7 slots. 
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