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1. Introduction
The purpose of RAN5 protocol testing is functional testing. Protocol test cases are to be performed in ideal radio environment to avoid risk of interference due to radio performance issues.

The purpose of this document is to propose a way forward for how to perform enhanced coverage protocol testing in TS 36.523-1 to avoid risk of performance issues when UE is triggered to enter enhanced coverage condition. 
2. Discussion
TS 36.304 v13.1.0 states:

5.2.3.2
Cell Selection Criterion

The cell selection criterion S in normal coverage is fulfilled when:

	Srxlev > 0  AND  Squal > 0


where: 
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp


where:

	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

	Qoffsettemp
	Offset temporarily applied to a cell as specified in [3] (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qqualmin
	Minimum required quality level in the cell (dB)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Qqualminoffset
	Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList, if present, in SIB1, SIB3 and SIB5:
max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);

else:

max(PEMAX1 –PPowerClass, 0) (dB);

	PEMAX1, PEMAX2
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [TS 36.101]. PEMAX1 and PEMAX2 are obtained from the p-Max and the NS-PmaxList respectively in SIB1, SIB3 and SIB5 as specified in TS 36.331 [3].

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in [TS 36.101]


The signalled values Qrxlevminoffset and Qqualminoffset are only applied when a cell is evaluated for cell selection as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]. During this periodic search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a different cell of this higher priority PLMN.

If cell selection criterion S in normal coverage is not fulfilled for a cell, UE shall consider itself to be in enhanced coverage if the cell selection criterion S for enhanced coverage is fulfilled, where:

	Qrxlevmin
	UE applies coverage specific value Qrxlevmin_CE (dBm)

	Qqualmin
	UE applies coverage specific value Qqualmin_CE (dB)


For the UE in enhanced coverage, coverage specific values Qrxlevmin_CE and Qqualmin_CE are only applied for the suitability check in enhanced coverage (i.e. not used for measurement and reselection thresholds).
For RAN5 protocol testing the default values in TS 36.508 for Qqualmin, Qrxlevminoffset, Qqualminoffset and PEMAX the (default) have been defined such that ‘Squal > 0’ will always be fulfilled and that formula for  Srxlev will be Srxlev = Qrxlevmeas – Qrxlevmin. This gives that the cell selection criterion S for RAN5 protocol test cases will be:
For normal coverage: Srxlev > 0, where: Srxlev = Qrxlevmeas – Qrxlevmin
For enhanced coverage: Srxlev > 0, where: Srxlev = Qrxlevmeas – Qrxlevmin_CE
For testing of enhanced coverage scenarios the UE is expected to select a cell for which the normal coverage cell selection criterion is not fulfilled, but the enhanced coverage cell selection criterion is fulfilled.

There are two options to achieve this:
1. Define alternative lower power levels for serving and suitable neighbour cell for a cell in enhanced coverage; and keep the current Qrxlevmin in SIB1 for normal coverage; and define  Qrxlevmin_CE  in SIB1-BR such that the cell selection criterion for enhanced coverage is fulfilled.

2. Keep the current power levels for serving and suitable cell; and define alternative Qrxlevmin in SIB1 for normal coverage such that cell selection criterion for normal coverage is not met; and define Qrxlevmin_CE  in SIB1-BR such that the cell selection criterion for enhanced coverage is fulfilled (i.e. use the same value for Qrxlevmin_CE  in SIB1-BR as today used for Qrxlevmin in SIB1 for normal coverage).   

As the purpose of RAN5 protocol test cases are functional testing and as the current power level for serving and suitable neighbor cell have proven to achieve this then it is proposed to use option 2 for enhanced coverage protocol testing.

Proposal #1: To use option 2 for RAN5 protocol testing for enhanced coverage test cases.

Option 2 implementation:

The value of Qrxlevmin in SIB1 need to be set to a value such that the cell selection criterion S  when using current power levels as specified in TS 36.508 Table 6.2.2.1-1 is not fulfilled. 
The highest power level to consider is the power level for the serving cell, i.e. -85 dBm/15kHz. 

S not fulfilled ( Srxlev <=0 ( Qrxlevmin in SIB1 set to > -85dBm

Adding at tolerance of 6dBm and considering the possible values that can be signalled gives that the value of   Qrxlevmin of -78dBm (signalled value -39) can be used.
Proposal #2: For enhanced coverage protocol testing introduce a conditional value for IE ‘q-RxLevMin’ in SIB1 set to -39 (=-78 dBm); and to set IE ‘q-RxLevMin’ in SIB1-BR to value -53 (=-106 dBm). 

Below is an extract from the CR in [1] illustrating the proposed conditional values for IE ‘q-RxLevMin’ in SIB1 and SIB-BR for enhanced coverage testing (enhanced coverage condition = CE mode A OR CE mode B):

Table 4.4.3.2-3: SystemInformationBlockType1
	Derivation Path: 36.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	….

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	-70 (-140 dBm)
	For RF/RRM test cases
	RF

	
	-53 (-106 dBm)
	For signalling test cases in normal coverage
	

	
	-39 (-78dBm)
	For signalling test cases in enhanced coverage
The value has been selected such that the UE at signal levels for ”Serving cell” and “Suitable neighbour intra-frequency cell” are applied then the cell selection criterion for normal coverage is not fullfilled.
	SIG AND (

CEmodeA OR CEmodeB)

	    q-RxLevMinOffset
	Not present
	
	

	  }
	
	
	


	Condition
	Explanation

	FDD
	FDD cell environment

	TDD
	TDD cell environment

	QBASED
	This condition applies to Quality based cell (re)selection signalling test cases.

	UECAT0
	This condition applies when UE under test is a UE of Category 0.

	RF
	For RF, performance and RRM testing

	SIG
	For protocol testing

	CEmodeA
	CE mode A test environment

	CEmodeB
	CE mode B test environment


SystemInformationBlockType1-BR-r13

SystemInformationBlockType1-BR-r13 contains information relevant when evaluating if a UE in a Bandwith Reduced cell environment is allowed to access a cell and defines the scheduling of other system information.

Table 4.4.3.2-3A: SystemInformationBlockType1-BR-r13
	Derivation Path: 36.331 clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1-BR-r13 ::= SEQUENCE {
	
	
	

	….
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	    q-RxLevMin
	[-70 (-140 dBm)]
	For RF/RRM test cases
	RF

	
	-53 (-106 dBm)
	For signalling test cases
	

	    q-RxLevMinOffset
	Not present
	
	

	  }
	
	
	

	….
	
	
	

	}
	
	
	


3. Proposal

It is proposed that option 2 as described in section 2 of this document is used as base for introduce enhanced coverage protocol testing in TS 36,523-1.

An associated CR to TS 36.508, implementing option 2, has been submitted to RAN5#71 in [1]. 
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