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Discussion
1. Introduction

In RAN4#66bis, an extensive list of testcases for FE-FACH reselection was agreed [1]. Notably absent from this list was any reselection test to E-UTRA based on measurement occasions. Reselection to GERAN and UTRA interfrequency cells in measurement occasions is already covered in release 99 tests (A.5.5.2 for interfrequency and A.5.5.3 for GSM), but nevertheless we think that it is also important to check that the UE is able to reselect to E-UTRA in measurement occasions. In this contribution we propose a multi-RAT reselection testcase. 
2. Discussion

We being by reviewing relevant RAN2 and RAN4 specifications for reselection. In RAN4, there are the following basic requirements which scale the use of measurement occasions by the number of frequencies/RATs which are required to be measured. In 25.304 there is the following requirement for UE measurement capability. Individual requirements for reselection are determined based on Tmeas
	8.4.2.1
UE Measurement Capability when HS-DSCH discontinuous reception is not ongoing
In CELL_FACH state, the UE shall be able to monitor up to

-
32 intra frequency FDD cells and

-
32 inter frequency cells, including

-
FDD cells distributed on up to 2 additional FDD carriers and

-
Depending on UE Capability, TDD mode cells, distributed on up to 3 TDD carriers, and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers, and

-
Depending on UE capability, up to 4 E-UTRA FDD carriers, and

-
Depending on UE capability up to 4 E-UTRA TDD carriers, and

-
Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps.
The requirements in section 9 on CPICH Ec/Io and RSCP measurements are applicable for a UE performing measurements according to this section. For inter-frequency FDD, TDD, GSM and E-UTRAN cell re-selection, measurement occasions as specified in TS 25.331 are used to find and measure on other cells. 

It is defined below how the measurements on different systems and modes are performed given the time allocated to that system. The requirements in this section are based on an assumption that the time during the measurement occasions that is allocated to each of the different modes and systems shall be equally shared by the modes which the UE has capability for and that are in the monitored set signalled by the network. 

For this four parameters are defined:

NFDD is 0 or 1. 
If there are inter-frequency FDD cells in the neighbour list and FDD measurements are required by higher layers, NFDD=1, otherwise NFDD=0.

NTDD is 0 or 1. 
If the UE is capable of TDD and there are TDD cells in the neighbour list and TDD measurements are required by higher layers, NTDD=1 otherwise NTDD =0.

NGSM is 0 or 1. 
If the UE is capable of GSM and there are GSM cells in the neighbour list and GSM measurements are required by higher layers, NGSM=1, otherwise NGSM =0.
NE-UTRAN is 0 or 1.
 
If the UE is capable of E-UTRAN and there are E-UTRAN cells in the neighbour list and E-UTRAN measurements are required by higher layers, NE-UTRAN=1, otherwise NE-UTRAN =0.

The measurement time Tmeas is then defined as 
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In 25.304, there is further information about the measurements that are required by higher layers.

	If the UE has received absolute priority information for inter-RAT layers, the UE shall follow these rules:

-
The UE shall perform measurements of inter-RAT layers with a priority higher than the priority of the current serving cell.

NOTE:
The rate of these measurements may vary depending on whether Srxlev and Squal of the serving cell are above or below Sprioritysearch1 and Sprioritysearch2. This is specified in [10].

-
For inter-RAT layers with a priority lower than the priority of the current serving cell:

-
If SrxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2 the UE may choose not to perform measurements of inter-RAT layers of lower priority.

-
If SrxlevServingCell <= Sprioritysearch1 or SqualServingCell <= Sprioritysearch2 the UE shall perform measurements of inter-RAT layers of lower priority.

-
If absolute priority information is provided for any inter-RAT layers in a RAT, the UE may choose not to perform measurements on layers in that RAT for which the UE has no absolute priority.

-
The UE shall perform measurements according to subclause 5.2.6.1.1 for inter-RAT layers for which the UE has no absolute priority. For all inter-RAT layers belonging to one RAT, either the rules above or the rules in subclause 5.2.6.1.1 or 5.2.6.1.2 shall apply.

-
In CELL_FACH state: If there are UTRAN inter-frequency, GERAN and E-UTRAN neighbours configured then when  SrxlevServingCell <= Sprioritysearch1 or SqualServingCell <= Sprioritysearch2 the UE shall perform measurements on UTRAN inter-frequency and E-UTRAN layers (i.e. the UE is not required to measure GERAN, regardless of whether GERAN has absolute priorities assigned). Otherwise the UE shall perform measurements on all configured layers according to the rules above.


Since the UE is not required to measure GERAN when SrxlevServingCell <= Sprioritysearch1 or SqualServingCell <= Sprioritysearch2, for this case Tscale should not include GERAN measurements. Note that the UE is not forbidden from measuring GERAN cells in this case, it is simply not required and the performance is based on such an assumption.
For this reason, we think an important case to test for reselection to E-UTRA is when GSM and interfrequency UTRA measurements are configured, and SrxlevServingCell <= Sprioritysearch1 or SqualServingCell <= Sprioritysearch2. Such a test simultaneously verifies the basic ability of the UE to reselect to E-UTRA based on measurement occasions and that the performance of the E-UTRA reselections is based on the correct Tscale.

Since important thing as far as Tscale requirements is concerned is which RATs/measurements are configured, rather than which cells are detected, the test case complexity can be reduced by configuring interfrequency and GSM measurements, but not providing cells on these frequencies in the test system. In this case, it is assumed that the UE would still perform cell search as required on the configured frequencies. Alternatively the cells may be configured as well, but since the UE is allowed but not required to measure GERAN, in this case care should be taken to ensure that the GERAN cell does not meet the reselection criteria as a successful test outcome will be reselection to E-UTRA. However, the presence or absence of the cells in the test system could be further discussed in RAN4 based on input from SS vendors on the feasible complexity. In this contribution, we provide a draft test case where we assume that GERAN and UTRA interfrequency cells are configured in the neighbour cell list, but the test equipment only emulates UTRA intrafreqency and E-UTRA cells.
In the testcase, the UTRA cell level is fixed with an RSCP of -79dBm, and the Sprioritysearch1 threshold is configured to -73dBm so the UE always searches for higher priority layers and the condition SrxlevServingCell <= Sprioritysearch1 is satisified . Thresh_serving_low is configured to -85dBm, so the UE will use Threshx, high to determine if the E-UTRA cell should be reselected. Threshx, high is set to -92dBm, and the E-UTRA cell is switched from -98dBm to -86dBm to trigger the reselection.
Draft test case
A.5.x
UTRAN to E-UTRA Cell Re-Selection in cell FACH with measurement occasions
A.5.x.1
Test Purpose and Environment

This test is to verify the requirement for the UTRAN to E-UTRA cell re-selection delay reported in section 5.5.2.1.5 in measurement occasions.

This scenario implies the presence of 1 UTRAN serving cell, and 1 E-UTRA cell to be re-selected. The UE is requested to monitor neighbouring cells on 2 UMTS carriers, 12 GSM cells and 1 E-UTRA carrier. Test parameters are given in Table, A.5.x, A.5.y, A.5.z. During time phase T1, the E-UTRA cell can be identified but is not sufficiently strong to trigger reselection. Cell 2 is of higher priority than cell 1.
The transport and physical parameters of the S-CCPCH carrying the FACH are defined in Table A.5.xA and Table A.5.xB.

Table A.5.xA: Physical channel parameters for S-CCPCH.

	Parameter
	Unit
	Level

	Channel bit rate
	kbps
	60

	Channel symbol rate 
	ksps
	30

	Slot Format #I
	-
	4

	TFCI
	-
	OFF

	Power offsets of TFCI and Pilot fields relative to data field
	dB
	0


Table A.5.xB: Transport channel parameters for S-CCPCH

	Parameter
	FACH 

	Transport Channel Number 
	1 

	Transport Block Size
	240

	Transport Block Set Size
	240 

	Transmission Time Interval
	10 ms

	Type of Error Protection
	Convolution Coding

	Coding Rate
	½

	Rate Matching attribute
	256

	Size of CRC
	16

	Position of TrCH in radio frame
	Fixed


Table A.5.xC General test parameters for UTRAN to E-UTRA Cell Re-selection 

	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell1
	

	
	Neighbour cell
	
	Cell2
	

	Final condition
	Active cell 
	
	Cell2
	

	DRX cycle length
	s
	1.28
	Idle mode DRX cycle duration

	HCS
	
	
	Not used

	T1
	s
	9
	

	T2
	s
	35
	

	FACH Measurement occasion cycle length coefficient
	
	3
	N_TTI=1

	GSM neighbour cell list
	
	
	Includes 12 GSM Cells

	UTRA intrafrequency neighbour cell list
	
	Includes cell 1 and 23 other cells on channel 1
	

	UTRA interfrequency neighbour cell list
	
	Includes 24 interfrequency neighbour cells on UARFCN channel 3
	

	E-UTRA cell list
	
	Includes channel 2
	

	CELL_FACH Absolute Priority Measurement Indicator
	
	All layers
	


Table A.5.y: Cell re-selection UTRAN to E-UTRA cell case (cell 1)
	Parameter
	Unit
	Cell 1 (UTRA)

	
	
	T1
	T2

	UTRA RF Channel Number
	
	Channel 1

	CPICH_Ec/Ior
	dB
	 -10 

	PCCPCH_Ec/Ior
	dB
	 -12 

	SCH_Ec/Ior
	dB
	 -12 

	PICH_Ec/Ior
	dB
	 -15 

	OCNS_Ec/Ior
	dB
	-0.941
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	dB
	0
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	dBm/3,84 MHz
	‑69

	CPICH_Ec/Io
	dB
	 -13 

	CPICH_RSCP
	dBm
	 -79

	Propagation Condition 
	
	 AWGN 

	Cell_selection_and_
reselection_quality_measure
	
	CPICH RSCP

	Qqualmin
	dB
	-20

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_RACH
	dBm
	21

	Qoffset1s, n
	dB
	C1, C2: 0

	Qhyst1
	dB
	0

	Treselection
	s
	0

	SsearchRAT
	dB
	not sent

	Sprioritysearch1
	dB
	42

	Sprioritysearch2
	dB
	0 

	SsearchE-UTRA
	dB
	Not sent

	Threshx, high (Note 1)
	dB
	48

	Propagation Condition 
	
	 AWGN 

	Note 1: This refers to the value of Threshx, high  which is included in UTRA system information, and is a threshold for the E-UTRA target cell.
	
	


Table A.5.z: Cell re-selection UTRAN to E-UTRA cell case (cell 2)
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	E-UTRA RF Channel number
	
	2

	BWchannel
	MHz
	10

	OCNG Patterns defined in TS 36.133 A.3.2.1.2 (OP.2 FDD) [24]
	
	OP.2 FDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	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
	

	Qrxlevmin
	   dBm
	-140
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	dBm/15 kHz
	-98

	RSRP
	dBm/15 KHz
	-98
	-86
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	dB
	0
	12
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	dB
	0
	12

	TreselectionEUTRAN
	s
	0

	Snonintrasearch
	dB
	Not sent

	Threshserving, low

	dB
	30


A.5.x.2
Test Requirements

The cell re-selection delay is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 2.
For the FACH configuration in tables A.5.xB and A.5.xC,  M_REP = 23 = 8 frames, and N_TTI=1
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.8 = 160ms
NFDD =1 
There are inter-frequency FDD cells in the neighbour list and FDD measurements are required by higher layers.
NTDD is 0 
UTRA TDD cells are not configured
NGSM is 0 
There are GSM cells in the neighbour list but GSM measurements are not required by higher layers

NE-UTRAN is 1
 
The UE is capable of E-UTRAN and there are E-UTRAN cells in the neighbour list and E-UTRAN measurements are required by higher layers
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Provided T1>8640ms, the E-UTRA cell should be identified by the end of time phase T1, allow 9s.

The cell re-selection delay shall be less than 
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The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:
The cell re-selection delay in CELL_FACH state to a E-UTRAN cell shall be less than
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TBCCH =  the maximum time allowed to read BCCH data from a E-UTRAN cell [24].

TRA =  the additional delay caused by the random access procedure.

where

a)
For UE requiring measurement occasions.


Tidentify, E-UTRAN and Tmeasurement, E-UTRAN are specified in 8.4.2.6.2
b)
For UE not requiring measurement occasions

Tidentify, E-UTRAN = 480 ms

Tmeasurement, E-UTRAN = 60 ms
For a)
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3. Conclusions

In this contribution we provide an additional E-UTRA cell reselection testcase in Cell FACH state based on measurement occasions. Since we think measurement occasion based reselection to E-UTRA in Cell-FACH is equally as important as the already agreed tests for reselection with first and second DRX cycles we think it is important that RAN4 considers test coverage in this area. A CR for the testcase is also provided, however section numbering needs to be harmonised with the other new FE-FACH reselection test cases.
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