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1. Introduction

This is the draft of TDD intra-frequency cell search test case in synchronous deployment scenario. The test case is to be introduced in annex A.8 of TS 36.133. 
2. Summary of Test
Test objective:

The goal of the test is to verify E-UTRA TDD intra-frequency cell search requirements defined in section 8.1.2.2.2.1 in fading environment. There are two cells in the test. During the test an unknown cell 2, which is initially very weak becomes 3 dB stronger than the serving cell (cell 1). 
The UE is supposed to report an event A3, which is defined by RAN2 as:
Event A3:
Neighbour becomes amount of offset better than serving.
The offset (A3-Offset) is set to -3 dB to ensure A2 event is triggered in fading (ETU70).

The UE should be able to report this event to the system simulator within 800 ms plus some extra time to adjust the measurement report/event in DCCH, which is mapped onto PUSCH channel in the uplink. 

Synchronous scenario:
In TDD mode cells will be synchronous. Therefore TDD cell search requirements are only tested when cells are synchronous as also agreed in the last RAN4 meeting. 
The synchronous scenario is realized by assume tight synchronization between the 2 cells. The cells are not perfectly synchronized rather a time offset equivalent to normal CP/2 (( 2.5 (s) is used between the tining of the 2 cells. According to RAN4 analysis the time offset of CP/2 between the cells is shown to exhibit worse case in terms of cell search performance. The cell search requirements are generic in a sense they are applicable for both asynchronous and synchronous scenarios.    

Channel setsup:

In the test setup the transmitted power of channels (table A.8.2) is defined as the ratio of power of a channel per resource element to the power of reference symbol resource element. For each transmitted channel the index A is used for symbols containing RS, index B for symbols not containing RS. Assuming same power per resource element in all resource elements would lead to 0 dB power ratio for all channels as shown in table A.8.2. Alternatively another suitable definition for transmitted power levels of channels can be agreed in RAN4 for setting power levels of channels in RRM and UE physical layer test cases. 

Received levels:

The RSRP and SCH_RP (i.e. recived level of SCH) are also expressed on resource element level and can be calculated from Ês/Iot and Iot; Iot is -70 dBm/15 KHz) whereas Ês/Iot is varied in the cells at different time instances. The RSRP and similarly SCH_RP are calculated as follows:
RSRP = 
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Propagation conditions:

As agreed in RAN4 the cell search test will be done in propagation condition. As suggest in the previous meetings, we have changed propagation conditions to ETU70. 
OCNG in RRM tests:
The transmission of the dummy data (PDSCH) in unused resource blocks to load a cell was discussed in the previous meeting [1]. The OFDM channel noise generator (OCNG) is suggested to be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. More details regarding OCNG are now provided in [2].

3. References


[1] R4-081593, “OFDMA Channel Noise Generation for UE Tests”, Ericsson.
[2] R4-082497, “OCNG for UE Tests”, Ericsson.

4. Proposed Test Case
A.8.2
E-UTRAN TDD Intra-frequency measurements
A.8.2.1
Event triggered reporting under fading propagation conditions in synchronous cells
A.8.2.1.1
Test Purpose and Environment

The purpose of this test is to verify that the UE makes correct reporting of an event. This test will partly verify the intra-frequency cell search requirements in section 8.1.2.2.2.1.
The test parameters are given in Table A.8.2.1.1-1 and A.8.2.1.1-2 below. In the measurement control information it is indicated to the UE that event-triggered reporting with Event A3 is used. The test consists of two successive time periods, with time duration of T1, and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 2.

Table A.8.2.1.1-1: General test parameters for Event triggered reporting under fading propagation conditions in synchronous cells
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel TBD
	As specified in TS 36.101 section TBD

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	E-UTRA RF Channel Number
	
	1
	Only one TDD carrier frequency is used.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	A3-Offset
	dB
	-3
	

	CP length
	
	Normal
	

	Special subframe configuration
	
	0
	As specified in table 4.2-1 in TS 36.211. The same configuration in both cells

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-2 in TS 36.211. The same configuration in both cells

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	
	OFF

	Time offset between cells
	
	2.5 (s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	5
	


Table A.8.2.1.1-2: Cell specific test parameters for Event triggered reporting under fading propagation conditions in synchronous cells
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	1

	 BWchannel
	MHz
	10
	10

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RB
	dB
	
	

	SSS_RB
	dB
	
	

	PCFICH_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dB
	0
	-3
	-Infinity
	0

	Iot
	dBm/15 KHz
	-70 (AWGN)

	RSRP
	dBm
	-70
	-73
	-Infinity 
	-70

	SCH_RP
	dBm
	-70
	-73
	-Infinity
	-70

	Propagation Condition 
	
	ETU70

	Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.


A.8.2.1.2
Test Requirements

The UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 800 ms from the beginning of time period T2.

The UE shall not send event triggered 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%.

NOTE:
The actual overall delays measured in the test may be up to [2] x TTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
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