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1 Introduction
According to the Statues report at RAN #71 meeting, the eMTC RAN4 core part was completed. The potential RRM test cases for verifying the RRM requirements for Cat-M1 UEs were discussed in RAN4 #78 meeting 
The following eMTC RRM test cases are suggested to be considered in Rel-13 for FDD, TDD and HD-FDD

· Intra frequency cell re-selection

· Intra-frequency handover

· Intra-frequency RRC Re-establishment

· Contention Based Random Access

· UE Transmit Timing Accuracy test

· UE Timing Advance Adjustment Accuracy test

· Radio Link Monitoring tests (In-Sync /Out-of-sync with/without DRX)

· Intra-frequency event triggered reporting under fading propagation conditions in synchronous/asynchronous cells with/without DRX

· Intra frequency case RSRP Accuracy

· Tests cases to verify other RRM requirements are not precluded.

Companies are encouraged to check the necessity on above test cases.
This contribution discussed the eMTC test case design.
2 Discussion on eMTC test cases
2.1 Clarify the terminology of eMTC

It appears that current RAN4 specification regarding CEModeA = Ês/Iot    -6 dB in connected mode, which may not align with definition in RAN1/2.

For RAN1/RAN2 definition (TS36.306,TS36.213, TS36.331), the side condition has little to do with CEModeA/ CEModeB. In fact, the CEModeA/CEModeB means coverage enhanced mode A/B. It cannot make sure that CEMode A means side condition above -6dB. From RAN1 point of view, both CEModeA and CEModeB are likely to be configured by eNB when Ês/Iot< -6 dB. The difference is e.g. UE in CEModeB is not required  to report CQI. 
The current RAN4 core requirement only defines requirement applicable for CEModeA when Ês/Iot  -6 dB. This means that CEModeA when Ês/Iot < -6 dB will lack corresponding core requirements.
Therefore, it is proposed to change all the CEModeB in 36.133 to enhanced coverage, and CEModeA to normal coverage, and clarify the terminology in 36.133 as below:

CEModeA: UE category M1 configured with CEModeA, as specified in TS 36.306 [31]. 
CEModeB: UE category M1 configured with CEModeB, as specified in TS 36.306 [31]. 
Normal coverage Applicability:  In this version of this specification the requirements for normal coverage shall apply provided the UE category M1 is with the radio condition that SCH Ês/Iot  -6 dB and CRS Ês/Iot  -6 dB. 
Enhanced coverage Applicability: In this version of this specification the requirements for enhanced coverage shall apply provided the UE category M1 is with the radio condition that SCH  Ês/Iot   -15 dB and CRS Ês/Iot   -15 dB. 

Observation 1: The eNB could configure CEModeA even if side condition Ês/Iot  <-6 dB.

Proposal 1: The eMTC measurement requirement in connected mode should be based on side condition of SCH and CRS, not CEModeA/CEModeB configured by the eNB.
Proposal 2: Change all the CEModeB in 36.133 to enhanced coverage and CEModeA to normal coverage.
2.2 Discussion on new PRACH configuration for eMTC

For normal UE UEs there is a only PRACH configuration index and prach-FrequencyOffset configured by higherlayer.
For Cat-M1 UEs, for each PRACH coverage enhancement level, there is a PRACH configuration configured by higher layers with a PRACH configuration index (prach-ConfigurationIndex), a PRACH frequency offset 
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For Cat-M1 UE, up to 3 RSRP threshold values are signalled to determine the CE level for PRACH.
UE selects PRACH CE level based on measured RSRP level. The criterion for BL UEs and UEs in CE to select PRACH resource set is indicated by rsrp-ThresholdsPrachInfoList from eNB.
Therefore ,the new PRACH configuration of eMTC needs to be defined. The new RSRP based PRACH selection mechanism could be examine in cell reselection testcases in section A.4. There is no needs to define extra testcases to check this mechansim.
Proposal 3: new RSRP based intial PRACH selection mechanism could be examined in cell reselection testcases only.
Proposal 4: Define 2 CE levels for PRACH configuration of cell reselection test cases of eMTC. The corresponding RSRP threshold for PRACH measurement should be 0 to -6dB, and -6dB to -15dB as below:
Table 1: PRACH configuration parameters
	
Parameter
	Value
	Comments

	CE level1:  


	Up to 3 CE levels, each corrsesonding to a PRACH configuration

	rsrp-ThresholdsPrach: 

	SNR: 0 to -6dB
	The criterion for BL UEs and UEs in CE to select PRACH resource set. The threshold values are signalled to determine the CE level for PRACH. See TS 36.213.

	Prach Configation Index:  


	FDD:4,

 TDD: 53
	See TS 36.211 section 5.7.1

	numRepetitionPerPreambleAttempt:
	1
	Number of PRACH repetitions per attempt for each CE level, See TS 36.211

	prach-HoppingConfig: 

	off
	Coverage level specific frequency hopping configuration for PRACH

	CE level2:  


	Up to 3 CE levels, each corrsesonding to a PRACH configuration

	rsrp-ThresholdsPrach: 

	SNR: -6dB to -15dB
	The criterion for BL UEs and UEs in CE to select PRACH resource set. The threshold values are signalled to determine the CE level for PRACH. See TS 36.213.

	Prach Configation Index:  
	FDD:4,

TDD: 53
	see TS 36.211 section 5.7.1

	numRepetitionPerPreambleAttempt:
	128
	Number of PRACH repetitions per attempt for each CE level, See TS 36.211

	prach-HoppingConfig: 
	off
	Coverage level specific frequency hopping configuration for PRACH


3 Conclusion
This contribution discusses on eMTC testcase design.

Observation 1: The eNB could configure CEModeA even if side condition Ês/Iot  <-6 dB.

Proposal 1: The eMTC measurement requirement in connected mode should be based on side condition of SCH and CRS, not CEModeA/CEModeB configured by the eNB.
Proposal 2: Change all the CEModeB in 36.133 to enhanced coverage and CEModeA to normal coverage.
Proposal 3: new RSRP based intial PRACH selection mechanism could be examined in cell reselection testcases only.
Proposal 4: Define 2 CE levels for PRACH configuration of cell reselection test cases of eMTC. The corresponding RSRP threshold for PRACH measurement should be 0 to -6dB,  and -6dB to -15dB as below:
Table 1: PRACH configuration parameters

	
Parameter
	Value
	Comments

	CE level1:  
	Up to 3 CE levels, each corrsesonding to a PRACH configuration

	rsrp-ThresholdsPrach: 
	SNR: 0 to -6dB
	The criterion for BL UEs and UEs in CE to select PRACH resource set. The threshold values are signalled to determine the CE level for PRACH. See TS 36.213.

	Prach Configation Index:  
	FDD:4,

TDD: 53
	See TS 36.211 section 5.7.1

	numRepetitionPerPreambleAttempt:
	1
	Number of PRACH repetitions per attempt for each CE level, See TS 36.211

	prach-HoppingConfig: 
	off
	Coverage level specific frequency hopping configuration for PRACH

	CE level2:  
	Up to 3 CE levels, each corrsesonding to a PRACH configuration

	rsrp-ThresholdsPrach: 

	SNR: -6dB to -15dB
	The criterion for BL UEs and UEs in CE to select PRACH resource set. The threshold values are signalled to determine the CE level for PRACH. See TS 36.213.

	Prach Configation Index:  
	FDD:4,

TDD: 53
	see TS 36.211 section 5.7.1

	numRepetitionPerPreambleAttempt:
	128
	Number of PRACH repetitions per attempt for each CE level, See TS 36.211

	prach-HoppingConfig: 
	off
	Coverage level specific frequency hopping configuration for PRACH
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Annex 
PRACH-Config information elements extracted from TS36.331
-- ASN1START

PRACH-ConfigSIB ::=



SEQUENCE {


rootSequenceIndex




INTEGER (0..837),


prach-ConfigInfo




PRACH-ConfigInfo

}

PRACH-ConfigSIB-v1310 ::=


SEQUENCE {


rsrp-ThresholdsPrachInfoList-r13
RSRP-ThresholdsPrachInfoList-r13,


mpdcch-startSF-CSS-RA-r13


CHOICE {



fdd-r13







ENUMERATED {sf1, sf1dot5, sf2, sf2dot5, sf4, sf5, sf8, 












sf10},

 

tdd-r13







ENUMERATED {sf1, sf2, sf4, sf5, sf8, sf10, sf20, spare1}

} 

















OPTIONAL,
-- Need OR

prach-HoppingOffset-r13



INTEGER (0..94)





OPTIONAL,
-- Need OR

prach-ParametersListCE-r13


PRACH-ParametersListCE-r13
}

PRACH-Config ::=




SEQUENCE {


rootSequenceIndex




INTEGER (0..837),


prach-ConfigInfo




PRACH-ConfigInfo




OPTIONAL
-- Need ON

}

PRACH-Config-v1310 ::=



SEQUENCE {


rsrp-ThresholdsPrachInfoList-r13
RSRP-ThresholdsPrachInfoList-r13
OPTIONAL,
-- Need OR


mpdcch-startSF-CSS-RA-r13


CHOICE {



fdd-r13







ENUMERATED {v1, v1dot5, v2, v2dot5, v4, v5, v8, 













v10},

 

tdd-r13







ENUMERATED {v1, v2, v4, v5, v8, v10, v20, spare}


} 

















OPTIONAL,
-- Need OR

prach-HoppingOffset-r13



INTEGER (0..94)





OPTIONAL,
-- Need OR

prach-ParametersListCE-r13


PRACH-ParametersListCE-r13


OPTIONAL,
-- Need OR


initial-CE-level-r13



INTEGER (1..maxCE-Level-r13) 

OPTIONAL
-- Need OR

}

PRACH-ConfigSCell-r10 ::=



SEQUENCE {


prach-ConfigIndex-r10




INTEGER (0..63)

}

PRACH-ConfigInfo ::=



SEQUENCE {


prach-ConfigIndex




INTEGER (0..63),


highSpeedFlag





BOOLEAN,


zeroCorrelationZoneConfig


INTEGER (0..15),


prach-FreqOffset




INTEGER (0..94)

}

PRACH-ParametersListCE-r13 ::=
SEQUENCE (SIZE(1..maxCE-Level-r13)) OF PRACH-ParametersCE-r13

PRACH-ParametersCE-r13 ::=


SEQUENCE {


prach-ConfigIndex





INTEGER (0..63),

prach-FreqOffset





INTEGER (0..94), 

prach-StartingSubframe-r13



ENUMERATED {sf2, sf4, sf8, sf16, sf32, sf64, sf128,














sf256}



OPTIONAL,
-- Need OP


maxNumPreambleAttemptCE-r13








ENUMERATED {n3, n4, n5, n6, n7, n8, n10}
OPTIONAL,
-- Need OP

numRepetitionPerPreambleAttempt-r13

ENUMERATED {n1,n2,n4,n8,n16,n32,n64,n128},


mpdcch-NarrowbandsToMonitor-r13


SEQUENCE (SIZE(1..2)) OF 














INTEGER (1..maxAvailNarrowBands-r13),


mpdcch-NumRepetition-RA-r13



ENUMERATED {r1, r2, r4, r8, r16,














r32, r64, r128, r256},


prach-HoppingConfig-r13




ENUMERATED {on,off}
}

RSRP-ThresholdsPrachInfoList-r13 ::= SEQUENCE (SIZE(1..3)) OF RSRP-Range

-- ASN1STOP

	PRACH-Config field descriptions

	initial-CE-level 
Indicates initial PRACH CE level at random access, see TS 36.321  [6]. If not configured, UE selects PRACH CE level based on measured RSRP level, see TS 36.321  [6].

	highSpeedFlag

Parameter: High-speed-flag, see TS 36.211, [21, 5.7.2].TRUE corresponds to Restricted set and FALSE to Unrestricted set.

	maxNumPreambleAttemptCE 

Maximum  number of preamble transmission attempts per CE level. See TS 36.321  [6].

	mpdcch-NumRepetition-RA
Maximum number of repetitions for M-PDCCH common search space (CSS) for RAR, Msg3 and Msg4, see TS 36.211 [21].

	mpdcch-startSF-CSS-RA 

Starting subframe configuration for M-PDCCH common search space (CSS), including RAR, Msg3 retransmission, PDSCH with contention resolution and PDSCH with RRCConnectionSetup, see TS 36.211 [21] and TS 36.213 [23]. Value v1 corresponds to 1, value v1dot5 corresponds to 1.5, and so on.

	numRepetitionPerPreambleAttempt

Number of PRACH repetitions per attempt for each CE level, See TS 36.211 [21].

	prach-ConfigIndex

Parameter: prach-ConfigurationIndex, see TS 36.211 [21, 5.7.1].

	prach-FreqOffset

Parameter: prach-FrequencyOffset, see TS 36.211, [21, 5.7.1]. For TDD the value range is dependent on the value of prach-ConfigIndex.

	prach-HoppingConfig

Coverage level specific frequency hopping configuration for PRACH. 

	prach-ParametersListCE
Configures PRACH parameters for each CE level. The first entry in the list  is the PRACH parameters of CE level 0, the second entry in the list is the PRACH parameters of CE level 1, and so on.

	prach-StartingSubframe
PRACH starting subframe periodicity, expressed in number of slots available for preamble transmission (PRACH opportunities), see TS 36.211 [21]. Value sf2 corresponds to 2 subframes, sf4 corresponds to 4  subframes and so on. EUTRAN configures the PRACH starting subframe periodicity larger than or equal to the Number of PRACH repetitions per attempt for each CE level (numRepetitionPerPreambleAttempt).

	rootSequenceIndex

Parameter: RACH_ROOT_SEQUENCE, see TS 36.211 [21, 5.7.1].

	rsrp-ThresholdsPrachInfoList
The criterion for BL UEs and UEs in CE to select PRACH resource set. Up to 3 RSRP threshold values are signalled to determine the CE level for PRACH. See TS 36.213 [23]. The first element corresponds to RSRP threshold 1, the second element corresponds to RSRP threshold 2 and so on in 36.321 [6].

	zeroCorrelationZoneConfig

Parameter: NCS configuration, see TS 36.211, [21, 5.7.2: table 5.7.2-2] for preamble format 0..3 and TS 36.211, [21, 5.7.2: table 5.7.2-3] for preamble format 4.
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