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/// Start of changes
7.3.69
E-UTRAN HD-FDD Early Out-of-sync reporting Test for CE UE in CEMode A
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:


-
Minimum conformance requirements contain square brackets (RAN4 dependant)
7.3.69.1
Test purpose

The purpose of this test is to verify that the HD-FDD CE UE configured in CEModeA properly detects an early out of sync event and makes correct reporting of it for the purpose of monitoring the downlink radio link quality of the PCell in CEModeA. This test will partly verify the E-UTRAN FDD radio link monitoring requirements for Cat-M1 UE defined in clause 7.19 in 36.133[4].
7.3.69.2
Test applicability

This test applies to all types of E-UTRA HD-FDD CE UE, including both BL and non-BL CE UEs.
7.3.69.3
Minimum conformance requirements

Editor’s note: The test requirements in this section refer explicitly to Category M1, but they are applicable to Category M2 and non-BL/CE UEs. Pending discussion in RAN4 is needed to update the wording.
The UE category CAT-M1 applicability of the requirements for performing radio link monitoring is defined in Section 3.6 of TS 36.133[4].





	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	



UE configured with rlm-ReportConfig has to
-
Estimate the downlink radio link quality and compare it to the thresholds Q E1_out_CatM1 and Q E2_in_CatM1 for the purpose of monitoring downlink radio link quality of the PCell.

The threshold QE1_out_CatM1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to [10]% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.2-2.

The threshold QE2_in_CatM1 is defined as the level at which the downlink radio link quality can be significantly more reliably received than at QE1_out_CatM1 and shall correspond to [2]% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19.2-2.

Table 7.19.2-2: M-PDCCH transmission parameters for event E1 and event E2 for UE category M1 with CE mode A

	Attribute
	Event E1
	Event E2

	DCI format
	6-1A
	6-1A

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	Maximum M-PDCCH repetition level 
	Rmax/[2] Note1
	Rmax/[8] Note1

	Aggregation level (ECCE)
	L’max-[1]Note2
	L’max-[2]Note2

	M-PDCCH Transmission type
	Distributed
	Distributed

	NOTE 1:
Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331 and Rmax ≥ 2 to trigger Event E1 and Rmax ≥ 8 to trigger Event E2.

NOTE 2:
L’max-1 and L’max-2 is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max-1 is 16, 8 and 4, if numberPRB-Pairs is 6, 4 and 2, respectively. L’max-2 is the aggregation level one level below L’max-1, and L’max-2 is 8, 4 and 2, if numberPRB-Pairs is 6, 4 and 2, respectively.


When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_CatM1 period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].

When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_CatM1 period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within TEvaluate_Qin_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].

The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. Two successive indications from Layer 1 shall be separated by at least max(10ms, rmax*G).

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [2].

TEvaluate_Qout_CatM1 = 5*rmax*G ms and TEvaluate_Qin_CatM1 = 5*rmax*G ms, provided the below conditions are met, where rmax*G is MPDCCH monitoring cycle length and parameters rmax and G are as specified in [3]:

rmax*G ≥ 80 ms, and

G>1, and

UE is not receiving PDSCH,

otherwise TEvaluate_Qout_CatM1 = 400 ms and TEvaluate_Qin_CatM1 = 200 ms.

A UE configured with rlm-ReportConfig has to additionally meet the following requirements

-
When the downlink radio link quality of the PCell estimated over the last Qout_CatM1 evaluation period becomes worse than the threshold QE1_out_CatM1, Layer 1 of the UE shall trigger event E1 and send a report to the higher layers within Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the E1 event indications as specified in TS 36.331 [2].

-
When the downlink radio link quality of the PCell estimated over the last Qin_CatM1 period becomes better than the threshold QE2_in_CatM1, Layer 1 of the UE shall trigger event E2 and send a report to the higher layers within Qin_CatM1 evaluation period. A L3 filter shall be applied to the event E2 indications as specified in TS 36.331 [2]. 

	
	

	
	

	
	

	



The normative reference for this requirement is TS 36.133 [4] clause 7.19.3.1 and A.7.3.69.
7.3.69.4
Test description

There is one cell (cell 1), which is the active cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure 7.3.69.-1 shows the variation of the downlink SNR in the active cell to emulate early out-of-sync and early in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. 
In the test, the RRC parameter numberPRB-Pairs is set to 6 and the RRC parameter mPDCCH-NumRepetition is set to 8. In addition, the UE is configured with rlm-ReportConfig. UE shall successfully complete the RRC reconfiguration accordingly prior to the start of time duration T1.
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Figure 7.3.69.4-1: SNR variation for early out-of-sync testing

7.3.69.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources or faders to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.10 using only main Tx/Rx antenna.

2.
The general test parameter settings for the different subtests are set up according to Table 7.3.52.4-1.

3.
Propagation conditions are set according to Annex B clauses B.0.

4.
Message contents are defined in clause 7.3.52.4.3

5.
There is one cell specified in this test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.3.69.4.1-1: General test parameters for E-UTRAN HD-FDD Early out-of-sync testing for CE UE in CEModeA

	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	CP length

	
	Normal
	

	Early Out of sync transmission parameters (Note 1)
	DCI format
	
	6-1A
	As defined in section 5.3.3.1.12 in TS 36.212

	
	Number of OFDM symbols for legacy control channels
	
	2
	Early Out of sync threshold Q E1_out_CatM1 and the corresponding hypothetical MPDCCH transmission parameters are as specified in section 7.19.2 and Table 7.19.2-2 respectively. 

	
	M-PDCCH aggregation level 
	eCCE
	[8]
	

	
	M-PDCCH repetition level
	
	4
	

	
	(A, (B
	
	-3
	

	DRX
	
	OFF
	

	Layer 3 filtering
	
	Enabled
	Counters:

N310 = 1; N311 = 1

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	T1
	s
	2
	

	T2
	s
	0.8
	

	T3
	s
	1.8
	

	Note 1:
MPDCCH corresponding to the early out of sync transmission parameters need not be included in the Reference Measurement Channel.


7.3.69.4.2
Test procedure

Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1.

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.

2.
SS sends a RRC Reconfiguration message configuring M-PDCCH aggregation level and M-PDCCH repetition level as defined in Table 7.3.69.4.1-1 and configuration to detect early-out-of-sync. UE successfully responds with RRC Reconfiguration Complete message.  
3.
Set the parameters according to T1 in Table 7.3.69.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.

4.
When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.3.69.5-1. T2 starts.

5.
When T2 expires the SS shall change the SNR value to T3 as specified in Table 7.3.69.5-1. T3 starts.

6.
If UE transmits UEAssistanceInformation indicating detection of the early-out-of-sync within Qout_CatM1 time period, then the number of successful tests is increased by one. Otherwise the number of failed tests is increased by one.
7.
When T3 expires the SS shall change the SNR value to T1 as specified in Table 7.3.69.5-1.

8.
If the UE has not re-established the connection in at least 1s, the UE is switched off and then on. Ensure the UE is in State 3A-RF-CE with CEModeA activated according to TS 36.508 [7] clause 7.2A.3AA.
9.
Repeat steps 2-8 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.


7.3.69.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 7.3.69.4.3-1: Common Exception messages for E-UTRAN HD-FDD Early out-of-sync testing for CE UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.4-1

Table H.2.8-1

	Default RRC messages and information elements contents exceptions
	


Table 7.3.69.4.3-2: EPDCCH-Config-r11-DEFAULT: Additional E-UTRAN HD-FDD Early out-of-sync testing for CE UE in CEModeA
	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-2B EPDCCH-Config-r11-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	EPDCCH-Config-r11 ::= SEQUENCE{
	
	
	

	  config-r11{
	
	
	

	    setup SEQUENCE {
	
	
	

	      setConfigToAddModList-r11 SEQUENCE {
	1 entry
	
	

	        numberPRB-Pairs-v1310 CHOICE{
	
	
	

	          setup
	n6
	
	

	        }
	
	
	

	        mpdcch-config-r13 CHOICE {
	
	
	

	          setup SEQUENCE {
	
	
	

	            csi-NumRepetitionCE-r13
	v4
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	 on
	
	

	            mpdcch-StartSF-UESS-r13 CHOICE {
	
	
	

	              fdd-r13
	v1
	
	

	            }
	
	
	

	            mpdcch-NumRepetition-r13
	r8
	
	

	            mpdcch-Narrowband-r13
	1
	Narrowband index 0
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.3.69.4.3-3: otherConfig: Additional E-UTRAN HD-FDD Early out-of-sync testing for CE UE in CEModeA
	Derivation Path: 36.508 Table 4.6.3-29

	Information Element
	Value/remark
	Comment
	Condition

	OtherConfig-r9 ::= SEQUENCE {
	
	
	

	  reportProximityConfig-r9 ::= SEQUENCE {
	
	
	

	    rlm-ReportConfig-r14 CHOICE {
	
	
	

	      Setup SEQUENCE{
	
	
	

	        rlmReportTimer-r14
	s0
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.3.69.4.3-4: UEAssistanceInformation: Additional E-UTRAN HD-FDD Early out-of-sync testing for CE UE in CEModeA
	Derivation Path: 36.508, Table 4.6.1-26

	Information Element
	Value/remark
	Comment
	Condition

	UEAssistanceInformation-r11 ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      UEAssistanceInformation-r11-IEs SEQUENCE { 
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          rlm-Report-r14 SEQUENCE {
	
	
	

	          rlm-Event-r14
	earlyOutOfSync
	
	

	          }
	
	
	

	        }
	
	
	

	      }  
	
	
	

	    } 
	
	
	

	  }
	
	
	

	}
	
	
	


7.3.69.5
Test requirement

Tables 7.3.69.4.1-1 and 7.3.69.5-1 define the primary level settings including test tolerances.
Table 7.3.69.5-1: E-UTRAN HD-FDD Early out-of-sync testing for CE UE in CEModeA

	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	MPDCCH parameters as defined in A.3.1.3.1
	
	R.7 HD-FDD

	OCNG Pattern defined in A.3.2.1.21 (FDD) 
	
	OP.21 FDD

	(A, (B
	
	-3

	MPDCCH_RA
	dB
	0

	MPDCCH_RB
	dB
	0

	PBCH_RA
	dB
	-3

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
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	dBm/15 kHz
	-98

	SNR Note 5
	dB
	0.1
	-6.8
	-15.8

	Propagation condition
	
	ETU 30Hz

	Correlation Matrix and Antenna Configuration
	
	2x1 Low

	Note 1:
OCNG shall be used such that the resources in cell # 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:
The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 3:
The signal contains PDCCH for UEs other than the device under test as part of OCNG.

Note 4:
SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.
Note 5:
The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure A.7.3.69.1-1.


The UE shall compare the downlink radio link quality of the PCell over the last Qout_CatM1 evaluation, which is defined in 7.19.3.1, with the threshold QE1_out_CatM. When the estimated quality becomes worse than the threshold starting from time point B, Layer 1 of the UE shall trigger event E1 and send a report to the higher layers within Qout_CatM1 evaluation period.
The rate of correct events observed during repeated tests shall be at least 90% with the confidence level of 95%.

/// End of changes
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