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1 Introduction

In this contribution, we discuss reporting delay tests for SSTD and provide a draft text proposal for the tests.
2 Discussion
2.1 Testing Principles
In [1] it was agreed to introduce the following tests for enhanced dual connectivity. In this contribution we consider tests 5-1 and 5-2.

Table 5: Test cases for SSTD measurement report in asynchronous DC

	
	Corresponding requirements
	Type of test case

	5-1
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	E-UTRAN FDD-FDD DC SSTD measurement reporting delay in asynchronous DC

	5-2
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	E-UTRAN FDD-FDD DC SSTD measurement reporting delay with DRX in asynchronous DC

	5-3
	9.1.20 SSTD Accuracy Requirement
	E-UTRAN FDD-FDD SSTD case in asynchronous DC


To maximise the applicability to different UEs supporting enhanced dual connectivity, the test should be defined with a 2DL configuration. For simplicity, only 2 cells are required, PCell and PSCell. As with other CA and DC tests, different BW of 5, 10 and 20MHz should be specified in a single test so that only one set of tests needs to be specified. Other dual connectivity test use ETU70, so this could also be used for SSTD reporting delay testing. Similarly, 320ms DRX cycle length may be used for test 5-2.
Proposal 1 : 2 Cell test (PCell + PSCell) is used
Proposal 2 : 5,10 and 20MHz bandwidths are used

Proposal 3 : ETU70 propagation conditions are considered

Proposal 4 : 320ms DRX cycle length is used for test 5-2

Next we consider the test procedure. As with other reporting delay tests, there are envisaged to be two time phases, T1 and T2. At the end of T1 a configuration change should be made such that a report is expected after the start of T2. The time from the beginning of T2 until the report is the reporting delay. In other tests, eg for cell identification, the configuration change is typically powering on a cell. However, the UE needs to be in a dual connectivity configuration already before SSTD measurements can be configured. Equally, the configuration change cannot be to significantly alter the SSTD since a sudden change in PCell or PSCell timing would cause radio link failure. Therefore, a suitable configuration change is to configure SSTD measurement such that the RRC message implying SSTD measurement is available to the UE at exactly the end of time period T1. The reporting delay is then measured from the end of T1 until the measurement report is sent in T2.
Proposal 5 : At the start of T1, SSTD reporting is not configured. SSTD reporting is configured at the end of T1 such that the UE receives the SSTD configuration message on the transition from T1 to T2. The SSTD reporting delay is the time from the beginning of T2 until the first SSTD report is transmitted by the UE.
2.2 Text proposal

A.8.23.X
E-UTRAN FDD-FDD DC SSTD measurement reporting delay with no DRX in asynchronous DC

A.8.23.X.1
Test Purpose and Environment

The purpose of this test is to verify that the UE makes correct reporting of SSTD measurements. The test partially verifies the requirement in SSTD Measurements for E-UTRA Dual Connectivity, section 8.8.7. This test is applicable to UEs which support asynchronous dual connectivity and support SSTD measurements.

The test parameters are given in Tables A.8.23.X.1-1 and A.8.23.X.1-2. In this test there are 2 cells,  a PCell and a PScell, on different frequencies.

The test consists of two time phases, T1 and T2. During T1 a dual connectivity connection is established. At the end of T1 a measurement with the IE reportSSTD-Meas set to TRUE is configured by the test equipment, such that the measurement configuration is available to the UE at the transition from T1 to T2. The SSTD reporting delay is the time from the start of T2 until an SSTD measurement report is transmitted by the UE.
Table A.8.23.X.1-1: General test parameters for E-UTRAN FDD-FDD DC SSTD measurement reporting delay with no DRX in asynchronous DC

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test.

	Active PCell
	
	Cell1
	PCell on RF channel number 1.

	Configured PSCell
	
	Cell2
	PSCell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	T1
	s
	2
	

	T2
	s
	10
	

	Note 1:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.



Table A.8.23.X.1-2: Cell specific test parameters for E-UTRAN FDD-FDD DC SSTD measurement reporting delay with no DRX in asynchronous DC

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.5 FDD 

10MHz: R.0 FDD
20MHz: R.4 FDD
	5MHz: R.5 FDD 

10MHz: R.0 FDD
20MHz: R.4 FDD

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD

	OCNG Patterns
	
	5MHz: OP.15 FDD 

10MHz: OP.1 FDD

20MHz: OP.11 FDD
	5MHz: OP.15 FDD 

10MHz: OP.1 FDD

20MHz: OP.11 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_PB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_PB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dB
	-3
	-3
	-3
	-3
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	dB
	-3
	-3
	-3
	-3

	RSRP Note 3
	dBm/15 KHz
	-107
	-107
	-107
	-74.28

	SCH_RP Note 3
	dBm/15 KHz
	-107
	-107
	-107
	-107

	Io Note 3
	dBm/Ch BW
	-74.45
+10log

(NRB,c /50)
	-74.45
+10log

(NRB,c /50)
	-74.45
+10log

(NRB,c /50)
	-74.45
+10log

(NRB,c /50)

	Propagation Condition 
	
	ETU70
	ETU70

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	Receive Time offset to cell1 Note 4
	(s
	-
	33

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:
RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:
Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.


A.8.23.X.2
Test Requirements

The UE shall send a measurement report containing a MeasResultSSTD IE within RRC procedure delay + 200ms + 2 x TTIDCCH =217ms from the start of T2.
A.8.23.Y
E-UTRAN FDD-FDD DC SSTD measurement reporting delay with DRX in asynchronous DC

A.8.23.Y.1
Test Purpose and Environment

The purpose of this test is to verify that the UE makes correct reporting of SSTD measurements. The test partially verifies the requirement in SSTD Measurements for E-UTRA Dual Connectivity, section 8.8.7. This test is applicable to UEs which support asynchronous dual connectivity and support SSTD measurements.

The test parameters are given in Tables A.8.23.Y.1-1, A.8.23.Y.1-2 and A.8.23.Y.1-3. In this test there are 2 cells,  a PCell and a PScell, on different frequencies.

The test consists of two time phases, T1 and T2. During T1 a dual connectivity connection is established. At the end of T1 a measurement with the IE reportSSTD-Meas set to TRUE is configured by the test equipment, such that the measurement configuration is available to the UE at the transition from T1 to T2. The SSTD reporting delay is the time from the start of T2 until an SSTD measurement report is transmitted by the UE.
Table A.8.23.Y.1-1: General test parameters for E-UTRAN FDD-FDD DC SSTD measurement reporting delay with DRX in asynchronous DC

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test.

	Active PCell
	
	Cell1
	PCell on RF channel number 1.

	Configured PSCell
	
	Cell2
	PSCell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	ON
	DRX related parameters are defined in Table A.8.23.Y.1-3

	T1
	s
	2
	

	T2
	s
	10
	

	Note 1:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.



Table A.8.23.Y.1-2: Cell specific test parameters for E-UTRAN FDD-FDD DC SSTD measurement reporting delay with DRX in asynchronous DC

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.5 FDD 

10MHz: R.0 FDD
20MHz: R.4 FDD
	5MHz: R.5 FDD 

10MHz: R.0 FDD
20MHz: R.4 FDD

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD

	OCNG Patterns
	
	5MHz: OP.15 FDD 

10MHz: OP.1 FDD

20MHz: OP.11 FDD
	5MHz: OP.15 FDD 

10MHz: OP.1 FDD

20MHz: OP.11 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_PB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_PB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dB
	-3
	-3
	-3
	-3
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	dB
	-3
	-3
	-3
	-3

	RSRP Note 3
	dBm/15 KHz
	-107
	-107
	-107
	-74.28

	SCH_RP Note 3
	dBm/15 KHz
	-107
	-107
	-107
	-107

	Io Note 3
	dBm/Ch BW
	-74.45
+10log

(NRB,c /50)
	-74.45
+10log

(NRB,c /50)
	-74.45
+10log

(NRB,c /50)
	-74.45
+10log

(NRB,c /50)

	Propagation Condition 
	
	ETU70
	ETU70

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	Receive Time offset to cell1 Note 4
	(s
	-
	33

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:
RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:
Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.


Table A.8.23.Y.1-3: DRX-Configuration for E-UTRAN FDD-FDD DC SSTD measurement reporting delay with DRX in asynchronous DC

	Field
	PCell
	PSCell
	Comment

	
	Value
	Value
	

	onDurationTimer
	psf1
	psf1
	

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset

	sf320
	sf320
	

	shortDRX
	disable
	disable
	

	
	Note:
For further information see clause 6.3.2 in TS 36.331.


A.8.23.Y.2
Test Requirements

The UE shall send a measurement report containing a MeasResultSSTD IE within RRC procedure delay + 5*320ms + 2 x TTIDCCH =1617ms from the start of T2.
3 Reference

[1] R4-161191, “Way forward on RRM test case list for Dual Connectivity enhancement”, NTT Docomo
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