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1     Introduction
In a shared network scenario the neighbour cell lists contain cells of different PLMN identities. The UTRAN to GSM reselection delay (Idle mode) may then be excessive if multiple GSM cells that are not suitable are better ranked than the serving UTRAN cell. These cells will not be discounted until they trigger UTRAN to GSM reselection and there will be a delay as these top ranked cells are barred. However, if System Information Block Type 18 is present the UE shall consider the PLMN identities of the candidate cells for reselection, which means that the non-suitable cells will not be measured and ranked. This will improve reselection performance. 
This contribution describes the background to a proposed test case for UTRAN to GSM reselection with SIB18 present (the CR in [1]).

2 SIB 18
First a short background to SIB18, a quote from [2] describes the principal action of the UE when this information block is received. 
If the System Information Block type 18 is present, a UE shall obtain knowledge of the PLMN identity of the neighbour cells to be considered for cell reselection, and shall behave as specified in this subclause and in subclause 8.5.14a.

The UE should store all the relevant IEs included in this system information block.

A UE in idle mode shall act according to the following rules :

1>
any PLMN list of a given type (IEs "PLMNs of intra-frequency cells list", "PLMNs of inter-frequency cells list", "PLMNs of inter-RAT cell lists") included in the IE "Idle mode PLMN identities" is paired with the list of cells of the same type derived from System Information Block type 11;

1>
the PLMN identity located at a given rank in the PLMN list is that of the cell with the same ranking in the paired list of cells, the cells being considered in the increasing order of their associated identities ("Intra-frequency cell id", "Inter-frequency cell id", "Inter-RAT cell id");

Hence the UE maps the neighbour cells listed in SIB11 one-to-one (where possible) with their corresponding PLMN identities listed in SIB18. 
3 The test case

The purpose of the test is to verify UTRA to GSM reselection (Idle mode) when SIB18 is used, i.e. to check that the UE can manage many neighbour cells of different PLMN identities and still meet the reselection requirements.  We assume a shared network test scenario that contains one serving UTRAN cell and a number of candidate GSM cells to be reselected, the PLMN identities of which are different. The Equivalent PLMN list (sent by NAS in MM messages) contains the PLMN identities of the UTRA cell and that of the target GSM cell. To verify that the UE considers SIB18 we assume that a number of non-EPLMN GSM cells are stronger than the desired target GSM cell with a suitable PLMN; if SIB18 is not used these stronger cells will not be discounted for reselection evaluation until they trigger the reselection and there will be a delay as these cells are barred in turn. Use of SIB18 means that these cells will not be considered and the UE is able to meet the reselection delay requirements. Hence the test implies the presence of a sufficient number of active non-EPLMN GSM neighbour cells so as to ascertain that the UE does not meet the reselection delay requirement if SIB18 is not respected.  

The test is based on Scenario 2 of the Idle-mode UTRAN/GSM reselection tests (A.4.3.2 in 25.133), but with the presence of a larger number of active GSM cells of different PLMN identities and an EPLMN list. The cell configuration of the test is

UTRAN serving cell (Cell 1)

Common PLMN = PLMN C

No Multiple PLMN

SIB18 PLMN information contains the target GSM cell (Cell 2) and a number of other active GSM cells 

GSM target cell (Cell 2)

PLMN A  

Other active GSM cells (Cell 3 to Cell 6)

PLMN B

All of these are stronger than the target cell

UE 

HPLMN = PLMN A

Start in UTRAN cell with RPLMN = PLMN C

ePLMN list = {PLMN C, PLMN A}

The UE shall go to GSM Cell 2 when the CPICH RSCP drops after time T1 like in Scenario 2. The test parameters for this test are shown below

	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
	20
	-9
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	dBm/3.84 MHz
	‑81

	CPICH_Ec/Io
	dB
	 -10.0
	  -19.5

	CPICH_RSCP
	dBm
	 -70
	 -100

	Propagation Condition 
	
	 AWGN 

	Cell_selection_and_
reselection_quality_measure
	
	CPICH Ec/N0

	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


The GSM cells are assumed to maintain their signal strength throughout, the parameters for the target GSM cell in the ePLMN list could look like
	Parameter
	Unit
	Cell 2 (GSM)

	
	
	T1
	T2

	Absolute RF Channel Number
	
	ARFCN 1

	RXLEV
	dBm
	-80
	-80

	RXLEV_ACCESS_MIN
	dBm
	-104

	MS_TXPWR_MAX_CCH
	dBm
	33


All of the non-EPLMN Cells 3 to 6 are set at least 10 dB higher (the same level will do).  

According to 25.133 the reselection delay requirement can be written as 

max(3* TmeasureFDD, TmeasureGSM+DRX cycle length) + TBCCH,  

and the requirement is of 7.68 s + TBCCH which should be met in 90% of the cases. The DRX cycle length is 1.28 s and the maximum time allowed for decoding TBCCH = 1.9 s assuming sync. If SIB18 is not used, the four non-EPLMN GSM cells will be better ranked than our target cell. These top ranked cells will then in turn be barred after decoding of the BCCH, and the reselection delay will most likely be longer than the required. Just decoding the top neighbour BCCHs alone will then take up to 4*TBCCH, a considerable part of the allowed reselection delay. If SIB18 is respected, then the four strongest cells will not be measured and the test works like Scenario 2 with only one active GSM cell considered for reselection.

We would like to keep the reselection delay requirement as short as possible, otherwise the UE may pass the test even if SIB18 is neglected. The signal strengths of the GSM cells are therefore maintained throughout the test so as to avoid considering the averaging process, for the reselection delay requirement is longer then (about 4* TmeasureGSM). A longer delay is also allowed when BSIC verification is required by the measurement rules like in Scenario 3 with HCS. Moreover, the Inter-RAT neighbour lists could contain both GSM900 and GSM1800 cells so that the UE must measure in dual bands.
Finally, the UE could be asked to monitor more GSM cells, e.g. 24 instead of 12 (including the five active cells above) with 12 each of the respective PLMN A and B in the SIB18 list. 
4    Release

The test is intended for Rel-6, but would also work for Rel-4 and Rel-5 UEs. 
5    RAN5 specs  
A corresponding RAN5 test case is also needed, which could be handled within the ongoing Rel-6 WI “NTShar-UTRANEnh_Test”. A potential problem is that the standard setup in 34.108 only allows for two active GSM cells, five are used above (see Section 6 of [3]).
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