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1 Introduction
In the requirements of SCE, there are several special features, which are different from regular PSS/SSS/CRS based identification/measurement, e.g., CRS based discovery signal measurement, CSI-RS based discovery signal (DS) measurement, and etc. Before designing the test cases, it is necessary to discuss the methodology for SCE testing and then pick out the representative cases for TS36.133 annex. In this contribution, we provide analysis on the testing methodology and also provide the representative cases from our perspective.
2 Discussion
The approved requirements of SCE could be divided into three groups: SCE core requirements without CA, SCE core requirements with CA, SCE performance requirements without CA, and SCE performance requirements with CA. In this section, the necessity of testing is discussed and corresponding parameters for testing are provided also.
2.1  SCE core requirements without CA and testing necessity 
In table 1, it could be seen that in the approved CR [1] for core requirements there are 24 individual branches. However, in order to limit the testing complexity and work load, some of the branches don’t need test cases since they are similar to other branches. 
Table 1. Non-CA SCE core requirements and testing necessity
	DS type
	Carrier frequency type
	Duplex mode
	DRX status
	Necessity of test case

	CRS based DS

	Intra-frequency
	FDD
	DRX
	Yes

	
	
	
	Non-DRX
	Yes

	
	
	TDD
	DRX
	Yes

	
	
	
	Non-DRX
	Yes

	(1) 
	Inter-frequency
	FDD-FDD
	DRX
	Yes

	(2) 
	
	
	Non-DRX
	Yes

	(3) 
	
	TDD-TDD
	DRX
	Yes

	(4) 
	
	
	Non-DRX
	Yes

	(5) 
	
	FDD-TDD
	DRX
	No

	(6) 
	
	
	Non-DRX
	No

	(7) 
	
	TDD-FDD
	DRX
	No

	(8) 
	
	
	Non-DRX
	No

	CSI-RS based DS
	Intra-frequency
	FDD
	DRX
	Yes

	
	
	
	Non-DRX
	Yes

	
	
	TDD
	DRX
	Yes

	
	
	
	Non-DRX
	Yes

	(9) 
	Inter-frequency
	FDD-FDD
	DRX
	Yes

	(10) 
	
	
	Non-DRX
	Yes

	(11) 
	
	TDD-TDD
	DRX
	Yes

	(12) 
	
	
	Non-DRX
	Yes

	(13) 
	
	FDD-TDD
	DRX
	No

	(14) 
	
	
	Non-DRX
	No

	(15) 
	
	TDD-FDD
	DRX
	No

	(16) 
	
	
	Non-DRX
	No


2.1.1 CRS based DS testing

Although CRS is used for legacy measurement and SCE measurement, the measurement behaviour is quite different since in SCE scenario the available CRS is decided by DMTC but in R8 measurements CRS is available in every subframe. Thus, in general, testing for CRS based DS measurement is needed.
For intra-frequency testing, FDD and TDD are both desirable to be tested since SCE features applied for these two duplex modes. The relationship between DS period and DRX period was discussed in last meeting and the requirement with DRX is significantly different from requirement without DRX. So both test cases with DRX and without DRX shall be considered. Similar to the R8 measurement testing, 2 cells could be assumed: cell1 is serving cell and cell2 is neighbour cell for measurement. In TS36.331 the DMTC is defined in MeasDS-Config-r12, and the detailed IEs are as below,


dmtc-PeriodOffset-r12


CHOICE {




ms40-r12





INTEGER(0..39),




ms80-r12





INTEGER(0..79),




ms160-r12





INTEGER(0..159),




...


},


ds-OccasionDuration-r12

CHOICE {



durationFDD-r12 



INTEGER(1..maxDS-Duration-r12),



durationTDD-r12 



INTEGER(2..maxDS-Duration-r12)


},

We prefer to adopt the longest DS period (160ms) and the offset could be set as 10 for both serving and measured cell. For the discovery signal occasion duration, the worst case is using the shortest duration (1ms for FDD and 2ms for TDD) which is also desirable for testing. In TS36.133 section 8, the measurement and cell identification delay requirements of SCE are categorized into two bandwidth dependent sets:{6, 15}PRBs and {25,50,75,100}PRBs, and therefore in each test case two test configurations on BW shall be included, i.e., 6PRBs case and 25PRBs case. In the approved WF [2] in last RAN4 meeting, synchronous assumption applies to both CRS and CSI-RS based measurements, and here we assume synchronous cells with CP/2 timing difference. For the SNR and noise figure parameters, we propose to reuse the same configurations as R8 since the side condition in core requirement is not changed.  Two time durations will be set in the test cases, and during T1 the UE shall not have any timing information of cell2, and then cell2 is turned on from the beginning of T2 and UE will report the measurement results when A3 event is triggered in T2. If DRX is used, two types of DRX cycles could be testified, e.g. 40ms and 1280ms, to see if the requirement could be met in both short and long DRX cycles. 
For inter-frequency testing, the differences from intra-frequency testing are: need of Gap configuration, SNR configurations, and DMTC configuration. DTMC configuration shall be different between serving cell and measured cell, so we can adopt the longest DS period (160ms) and the offset could be set as 0 for serving cell and 10 for measured cell. The offset of DS shall make sure that measurement gap will not overlap with DS on serving cell. SCE test cases could reuse the same gap pattern as R8 testing, i.e., gap pattern Id =0. The DMTC configuration is defined as (in TS36.331),

	5.5.2.10
Discovery signals measurement timing configuration
The UE shall setup the discovery signals measurement timing configuration (DMTC) in accordance with the received dmtc-PeriodOffset, i.e., the first subframe of each DMTC occasion occurs at a PCell SFN and subframe meeting the following condition:

SFN mod T = FLOOR(dmtc-Offset/10);

subframe = dmtc-Offset mod 10;

with T = dmtc-Periodicity/10;
NOTE:
The UE should not assume discovery signals transmission from cells on the concerned frequency in subframes outside the DMTC occasion.


The gap configuration is defined as (in TS36.331),
	5.5.2.9
Measurement gap configuration

The UE shall:

1>
if measGapConfig is set to setup:
2>
if a measurement gap configuration is already setup, release the measurement gap configuration;

2>
setup the measurement gap configuration indicated by the measGapConfig in accordance with the received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following condition (SFN and subframe of MCG cells):

SFN mod T = FLOOR(gapOffset/10);

subframe = gapOffset mod 10;

with T = MGRP/10 as defined in TS 36.133 [16];


In order to make DS from measured cell received at UE side in the available subframe within measurement gap, gapOffset can be set to 9. On the other hand,  different from R8, side condition for SCE CRS based DS inter-frequency requirements is same as SCE CRS based DS intra-frequency requirements, so we propose to use the identical SNR configuration for both intra- and inter-frequency test cases. Moreover, in order to limit the testing load, TDD-FDD and FDD-TDD inter-frequency test cases shall be precluded in the test case list, since the functionality of inter-frequency measurement can be verified in FDD-FDD and TDD-TDD cases. 
Proposal 1: The proposed parameters for CRS based DS testing without CA are summarized in table 2:
Table 2. Parameters for CRS based DS testing without CA
	Number of cells = 2.

Cell1 = serving cell

Cell2 = measured cell.

DMTC period = 160ms;

Discovery signal occasion duration = 1ms for FDD and 2ms for TDD.

Cell BW = 1.4 MHz in test 1 (all cells)
Cell BW = 5 MHz in test 2 (all cells)

Cell1 Es/Noc = 4dB

Cell2 Es/Noc = 4dB

Noc= -98dBm/15kHz

A3 event to verify. 

Test times: T1 and T2. During time duration T1, the UE shall not have any timing information of cell 2.

Propagation Condition: ETU30.
If DRX is used, DRX cycle is 40ms in test 1; DRX cycle is 1280ms in test 2;
Following are for intra-frequency case only:

DMTC period offset = 10 for Cell1 and Cell2; 
Synchronous cells; 
time offset between cells = CP/2;
Following are for inter-frequency case only:

Gap Pattern Id = 0
gapOffset = 9

Cell1 on F1 and Cell2  on F2
DMTC period offset = 0 for Cell1 and 10 for Cell2; 


2.1.2 CSI-RS based DS testing

The requirements of CSI-RS based measurement are introduced from R12 and there is no any CSI-RS related RRM testing before, so it is desirable to introduce CSI-RS based RS testing in TS36.133 from R12. Most of the parameters for CRS based measurement testing can apply for CSI-RS based measurement testing, e.g. bandwidth, duplex mode, cell number and DMTC. We have to focus on the CSI-RS configuration and the event types used in test cases.
CSI-RS configuration signalling was defined in TS36.331 as below,

MeasCSI-RS-Config-r12 ::=

SEQUENCE {


measCSI-RS-Id-r12



MeasCSI-RS-Id-r12,

physCellId-r12




INTEGER (0..503),


scramblingIdentity-r12


INTEGER (0..503),


resourceConfig-r12



INTEGER (0..31),


subframeOffset-r12



INTEGER (0..4),

csi-RS-IndividualOffset-r12

Q-OffsetRange}

The resourceConfig-r12 is CSI reference signal configuration defined in TS36.211 and subframeOffset-r12 is the subframe offset between SSS of the cell indicated by physCellId and the CSI-RS resource in a discovery signals occasion. So we could design that CSI-RS configuration of cell 2 (measured cell) is provided to the UE in the MeasCSI-RS-Config-r12 (in TS36.331) before the beginning of T2, in which CSI-RS resource configuration = 4 and CSI-RS Subframe offset = 0. So the DS occasion duration will be set as 2ms instead of 1ms in CRS based measurement testing. csi-RS-IndividualOffset-r12 indicates CSI-RS individual offset applicable to a specific CSI-RS resource, and for simplicity we could use 0dB for testing. 

For intra-frequency case, serving cell (cell1) CSI-RS could be configured in the same subframe with measured cell, but the CSI-RS resource configuration shall be different from measured cell. So, for serving cell, the CSI-RS resource configuration = 2 and CSI-RS Subframe offset = 0. Muting is assumed for serving cell and measured cell CSI-RS, that is, no interference shall be considered for CSI-RS measurement in the testing. 

For inter-frequency case, serving cell (cell1) CSI-RS shall not be configured in the same subframe with measured cell. We propose to configure DMTC as,

DMTC is provided to the UE in the measDS-Config (in TS36.331) before the beginning of T2.

DMTC period = 160ms;

Discovery signal occasion duration = 1ms for FDD and 2ms for TDD.

DMTC period offset = 0 for Cell1 and 10 for Cell2;
Since CSI-RS Subframe offset indicates the subframe offset between SSS of the cell indicated by physCellId and the CSI-RS resource in a discovery signals occasion, for serving and measured cells the CSI-RS resource configuration = 2 for serving cell and 4 for measured cell  and CSI-RS Subframe offset = 0.

New event was introduced into TS36.331 for CSI-RS reporting, so we adopt event C2 for comparing CSI-RSRP of cell1 and cell2. The c2-Offset could be configured as A3-Offset in R8, that is, -6dB could be used for c2-Offset.
Proposal 2: The proposed parameters for CSI-RS based DS testing without CA are summarized in table 3:

Table 3. Parameters for CSI-RS based DS testing without CA
	Number of cells = 2.

Cell1 = serving cell 

Cell2 = measured cell 

DMTC period = 160ms;

Discovery signal occasion duration = 1ms for FDD and 2ms for TDD
CSI-RS resource configuration = 2 for cell1 and 4 for cell2,

CSI-RS Subframe offset = 0,
csi-RS-IndividualOffset = 0dB,

CSI-RS muting is used.

Cell BW = 1.4 MHz in test 1 (all cells)
Cell BW = 5 MHz in test 2 (all cells)

Cell1 Es/Noc = 4dB

Cell2 Es/Noc = 4dB

Noc= -98dBm/15kHz

C2 event to verify. 
c2-Offset= -6dB

Test times: T1 and T2. During time duration T1, the UE shall not have any timing information of cell 2.

Propagation Condition: ETU30.
If DRX is used, DRX cycle is 40ms in test 1; DRX cycle is 1280ms in test 2;
Following are for intra-frequency case only:

DMTC period offset = 10 for Cell1 and Cell2; 
Synchronous cells; 
time offset between cells = CP/2;
Following are for inter-frequency case only:

Gap Pattern Id = 0
gapOffset = 9

Cell1 on F1 and Cell2  on F2
DMTC period offset = 0 for Cell1 and 10 for Cell2; 


Overall, the necessary test cases for SCE core requirements without CA are 16 in total.
2.2  SCE core requirements with CA and testing necessity 

In table 4, it could be seen that in the approved CR [1] for core requirements there are 24 individual branches, and like testing in section2.1 some of the test cases are not needed.
Table 4. CA SCE core requirements and testing necessity
	DS type
	Carrier frequency type
	Duplex mode
	DRX status
	Necessity of test case

	CRS based DS


	PCC
	FDD
	DRX
	No

	
	
	
	Non-DRX
	No

	
	
	TDD
	DRX
	No

	
	
	
	Non-DRX
	No

	(17) 
	SCC of activated SCell
	FDD
	DRX
	No

	(18) 
	
	
	Non-DRX
	No

	(19) 
	
	TDD
	DRX
	No

	(20) 
	
	
	Non-DRX
	No

	(21) 
	SCC of deactivated SCell
	FDD
	DRX
	No

	(22) 
	
	
	Non-DRX
	Yes

	(23) 
	
	TDD
	DRX
	No

	(24) 
	
	
	Non-DRX
	Yes

	CSI-RS based DS
	PCC
	FDD
	DRX
	No

	
	
	
	Non-DRX
	No

	
	
	TDD
	DRX
	No

	
	
	
	Non-DRX
	No

	(25) 
	SCC of activated SCell
	FDD
	DRX
	No

	(26) 
	
	
	Non-DRX
	No

	(27) 
	
	TDD
	DRX
	No

	(28) 
	
	
	Non-DRX
	No

	(29) 
	SCC of deactivated SCell
	FDD
	DRX
	No

	(30) 
	
	
	Non-DRX
	Yes

	(31) 
	
	TDD
	DRX
	No

	(32) 
	
	
	Non-DRX
	Yes


The measurement requirements on PCC and on SCC of activated SCell are similar as the non-CA intra-frequency measurement requirements, and therefore it is no need to test all the measurements on PCC and on SCC of activated SCell. DRX is not considered in R10 test cases for CA, so for SCE test cases with CA DRX case could be also skipped.
2.2.1 CRS based DS testing

Since a SCell is configured and activated, there are 3 cells and 2 frequencies in the test. Cell1 is PCell on F1, Cell2 is deactivated SCell on F2 and Cell3 is neighbour cell for measurement on F2. Although there are two bandwidth-specific groups of SCE requirements with CA, 10MHz +10MHz is a more typical case for carrier aggregation, thus we propose to use 10MHz for all the cells in these tests. DTMC configurations on F1 and F2 could be set as same as for non-CA inter-frequency cases. Cell2 and Cell3 are synchronized cells with CP/2 timing difference. For SCell measurement cycle, we adopted 320ms as a typical value.
Similar to the R10 CA test cases, A2 and A6 events could be used to verify. During T1 the UE shall not have any information on cell 3. Immediately at beginning of T2 the transmission power of cell 3 is increased to same level as for cell 2, and due to usage of an offset this shall result in reporting of Event A6. At beginning of T3 the transmission powers of cells 1, 2 and 3 are reduced below a threshold value and this shall result in reporting of Event A2 for PCell and SCell, respectively.
Proposal 3: The proposed parameters for CRS based DS testing with CA are summarized in table 5:
Table 5. Parameters for CRS based DS testing with CA
	Number of cells = 3.

Cell1 = PCell on F1

Cell2 = deactivated SCell on F2

Cell3 = neighbour cell on F2

Cell BW = 10MHz (all cells)
DMTC period = 160ms;

Discovery signal occasion duration = 1ms for FDD and 2ms for TDD.

DMTC period offset = 0 for Cell1 and 10 for Cell2 and Cell3; 
Synchronous cells; 
Time offset between cell2 and cell3 = CP/2;
MeasCycleSCell = 320 ms on cell2.

During T1:
Cell1 Es/Noc = 19dB
Cell2 Es/Noc = 19dB
Cell3 Es/Noc = -infinity
Noc= -101dBm/15kHz

During T2:

Cell1 Es/Noc = 19dB

Cell2 Es/Noc = 19dB
Cell3 Es/Noc = 19dB

Noc= -101dBm/15kHz

During T3:

Cell1 Es/Noc = -3dB

Cell2 Es/Noc = -3dB
Cell3 Es/Noc = -3dB

Noc= -101dBm/15kHz

Non-DRX

A2 and A6 events to verify.
Test times: T1, T2 and T3. During T1 the UE shall not have any information on cell 3. Immediately at beginning of T2 the transmission power of cell 3 is increased to same level as for cell 2. At beginning of T3 the transmission powers of cells 1, 2 and 3 are reduced below a threshold value.
Propagation Condition: ETU30.


2.2.2 CSI-RS based DS testing

Only the difference from section 2.2.1 is the additional configuration for CSI-RS, including the CSI-RS signal configuration and event configuration. The CSI-RS RE locations shall be different among these three cells, so the proposed configuration can be as below,
CSI-RS resource configuration = 2 for cell1, 4 for cell2, 6 for cell3
CSI-RS Subframe offset = 0,
csi-RS-IndividualOffset = 0dB,

CSI-RS muting is used.

As new event of C1 and C2 were introduced for CSI-RS reporting, here we shall also configure the corresponding events for CA cases. During T1 the UE shall not have any information on cell 3. Immediately at beginning of T2 the transmission power of cell 3 is increased to same level as for cell 2, and due to usage of an offset this shall result in reporting of Event C2. At beginning of T3 the transmission powers of cells 1, 2 and 3 are reduced below a threshold value and this shall result in reporting of Event C1-2 (leaving condition)for PCell and SCell, respectively. The event C1 IE is defined as below:





eventC1-r12






SEQUENCE {






c1-Threshold-r12




ThresholdEUTRA-v12xy,






c1-ReportOnLeave-r12



BOOLEAN




},

In the testing, the c1-2 of leaving condition is used, and so the c1-ReportOnLeave-r12 shall be set to ‘TRUE’. The proposed configuration can be as below,
C2-Offset=-6dB,

c1-Threshold = -93dBm
c1-ReportOnLeave = TRUE
Proposal 4: The proposed parameters for CSI-RS based DS testing with CA are summarized in table 6:
Table 6. Parameters for CSI-RS based DS testing with CA
	Number of cells = 3.

Cell1 = PCell on F1

Cell2 = deactivated SCell on F2

Cell3 = neighbour cell on F2

Cell BW = 10MHz (all cells)
DMTC period = 160ms;

Discovery signal occasion duration = 1ms for FDD and 2ms for TDD.

DMTC period offset = 0 for Cell1 and 10 for Cell2 and Cell3; 
CSI-RS resource configuration = 2 for cell1, 4 for cell2, 6 for cell3

CSI-RS Subframe offset = 0,
csi-RS-IndividualOffset = 0dB,

CSI-RS muting is used.

Synchronous cells; 
Time offset between cell2 and cell3 = CP/2;
MeasCycleSCell = 320 ms on cell2.

During T1:

Cell1 Es/Noc = 19dB

Cell2 Es/Noc = 19dB
Cell3 Es/Noc = -infinity
Noc= -101dBm/15kHz

During T2:

Cell1 Es/Noc = 19dB

Cell2 Es/Noc = 19dB
Cell3 Es/Noc = 19dB

Noc= -101dBm/15kHz

During T3:

Cell1 Es/Noc = -3dB

Cell2 Es/Noc = -3dB
Cell3 Es/Noc = -3dB

Noc= -101dBm/15kHz

Non-DRX

C1-2 and C2 events to verify.
C2-Offset=-6dB,

c1-Threshold = -93dBm

c1-ReportOnLeave = TRUE

Test times: T1, T2 and T3. During T1 the UE shall not have any information on cell 3. Immediately at beginning of T2 the transmission power of cell 3 is increased to same level as for cell 2. At beginning of T3 the transmission powers of cells 1, 2 and 3 are reduced below a threshold value.

Propagation Condition: ETU30.


Overall, the necessary test cases for SCE core requirements with CA are 4 in total.
2.3  SCE performance requirements without CA and testing necessity 
The accuracy requirements introduced for SCE are summarized in the following table,
Table 7. Non-CA SCE accuracy requirements and testing necessity
	DS type
	RSRP/RSRQ
	Carrier frequency type
	Duplex mode
	Necessity of test case

	CRS based DS
	RSRP
	Intra-frequency 
	FDD
	Yes

	
	
	
	TDD
	Yes

	(33) 
	
	Inter-frequency
	FDD-FDD
	Yes

	(34) 
	
	
	TDD-TDD
	Yes

	(35) 
	RSRQ
	Intra-frequency 
	FDD
	Yes

	(36) 
	
	
	TDD
	Yes

	(37) 
	
	Inter-frequency
	FDD-FDD
	Yes

	(38) 
	
	
	TDD-TDD
	Yes

	CSI-RS based DS
	RSRP
	Intra-frequency
	FDD
	Yes

	
	
	
	TDD
	Yes

	(39) 
	
	Inter-frequency
	FDD-FDD
	Yes

	(40) 
	
	
	TDD-TDD
	Yes


For accuracy test cases, the most of the parameters could reuse the ones in core requirement test cases, but still some of the parameters shall be redesigned, e.g. SNR level and propagation condition. SNR is designed to make the measured cell SINR close enough to the side condition (CRS based DS is -6dB, CSI-RS based DS is 0dB).
Proposal 5: The proposed parameters for CRS based DS accuracy testing without CA are summarized in table 8:
Table 8. Parameters for CRS based DS testing without CA
	Number of cells = 2.

Cell1 = serving cell

Cell2 = measured cell.

DMTC period = 160ms;

Discovery signal occasion duration = 1ms for FDD and 2ms for TDD.

Cell BW = 1.4 MHz in test 1 (all cells)
Cell BW = 5 MHz in test 2 (all cells)

Propagation Condition: AWGN
Non-DRX
Absolute accuracy is verified on measured cell (cell2).

Relative accuracy is verified between cell2 and cell1.
Accuracies verified down to 
[image: image1.wmf]sot

Ê

I

≤ -6 dB

Following are for intra-frequency case only:

DMTC period offset = 10 for Cell1 and Cell2; 
Synchronous cells; 
time offset between cells = CP/2;
Following are for inter-frequency case only:

Gap Pattern Id = 0
gapOffset = 9

Cell1 on F1 and Cell2  on F2
DMTC period offset = 0 for Cell1 and 10 for Cell2; 


Proposal 6: The proposed parameters for CSI-RS based DS accuracy testing without CA are summarized in table 9:
Table 9. Parameters for CSI-RS based DS testing without CA
	Number of cells = 2.

Cell1 = serving cell

Cell2 = measured cell.

DMTC period = 160ms;

Discovery signal occasion duration = 1ms for FDD and 2ms for TDD.

CSI-RS resource configuration = 2 for cell1 and 4 for cell2,

CSI-RS Subframe offset = 0,
CSI-RS muting is used.

Cell BW = 1.4 MHz in test 1 (all cells)
Cell BW = 5 MHz in test 2 (all cells)

Propagation Condition: AWGN

Non-DRX

Absolute accuracy is verified on measured cell (cell2).

Relative accuracy is verified between cell2 and cell1.
Accuracies verified down to 
[image: image2.wmf]sot
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≤ 0 dB

Following are for intra-frequency case only:

DMTC period offset = 10 for Cell1 and Cell2; 
Synchronous cells; 
time offset between cells = CP/2;
Following are for inter-frequency case only:

Gap Pattern Id = 0
gapOffset = 9

Cell1 on F1 and Cell2  on F2
DMTC period offset = 0 for Cell1 and 10 for Cell2; 


Overall, the necessary test cases for SCE accuracy requirements without CA are 12 in total.
2.4  SCE performance requirements with CA and testing necessity 

The purpose of this test is to verify that the RSRP absolute and relative accuracy requirements in carrier aggregation are within the corresponding accuracy requirements. This test will verify the absolute RSRP accuracy requirements of the PCC, the absolute RSRP accuracy requirements of the SCC, and the relative RSRP accuracy requirements of the SCC. The test will also verify the primary and secondary component carrier relative RSRP accuracy requirement. So the requirements and the testing could be summarized in the following table,
Table 10. CA SCE accuracy requirements and testing necessity
	DS type
	RSRP/RSRQ
	Duplex mode
	Necessity of test case

	CRS based DS
	RSRP
	FDD
	Yes

	
	
	TDD
	Yes

	(41) 
	RSRQ
	FDD
	Yes

	(42) 
	
	TDD
	Yes

	CSI-RS based DS
	RSRP
	FDD
	Yes

	(43) 
	
	TDD
	Yes


There shall be 3 cells for CA testing, in which cell 1 is Pcell on PCC(F1), cell 2 is SCell on SCC(F2), and cell3 is the neighbour cell on SCC(F2).

Proposal 7: The proposed parameters for DS accuracy testing with CA are summarized in table 11:
Table 11. Parameters for DS accuracy testing with CA
	Number of cells = 3.

Cell1 = PCell on F1

Cell2 = activated SCell on F2

Cell3 = neighbour cell on F2
DMTC period = 160ms;

Discovery signal occasion duration = 1ms for FDD and 2ms for TDD.

DMTC period offset = 0 for Cell1 and 10 for Cell2 and Cell3;
Synchronous cells; 
time offset between cells = CP/2;
Cell BW = 1.4 MHz in test 1 (all cells)
Cell BW = 5 MHz in test 2 (all cells)

Propagation Condition: AWGN

Non-DRX

Absolute accuracy is verified on cell1 and cell2.

Relative accuracy is verified between cell3 and cell2, and between cell1 and cell2

Following are for CRS based DS case only:

Accuracies verified down to 
[image: image3.wmf]sot
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≤ -6 dB

Following are for CSI-RS based DS case only:

Accuracies verified down to 
[image: image4.wmf]sot
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≤ 0 dB


Overall, the necessary test cases for SCE accuracy requirements with CA are 6 in total.
3 Summary
Based on the detailed analysis in this paper, the necessary test cases are summarized in this section.
· SCE core requirements without CA and testing necessity (16 test cases in total)
	DS type
	Carrier frequency type
	Duplex mode
	DRX status

	CRS based DS


	Intra-frequency
	FDD
	DRX

	
	
	
	Non-DRX

	
	
	TDD
	DRX

	
	
	
	Non-DRX

	(44) 
	Inter-frequency
	FDD-FDD
	DRX

	(45) 
	
	
	Non-DRX

	(46) 
	
	TDD-TDD
	DRX

	(47) 
	
	
	Non-DRX

	CSI-RS based DS
	Intra-frequency
	FDD
	DRX

	
	
	
	Non-DRX

	
	
	TDD
	DRX

	
	
	
	Non-DRX

	(48) 
	Inter-frequency
	FDD-FDD
	DRX

	(49) 
	
	
	Non-DRX

	(50) 
	
	TDD-TDD
	DRX

	(51) 
	
	
	Non-DRX


· SCE core requirements with CA and testing necessity (4 test cases in total)
	DS type
	Carrier frequency type
	Duplex mode
	DRX status

	CRS based DS
	SCC of deactivated SCell
	FDD
	Non-DRX

	
	
	TDD
	Non-DRX

	CSI-RS based DS
	SCC of deactivated SCell
	FDD
	Non-DRX

	
	
	TDD
	Non-DRX


· SCE performance requirements without CA and testing necessity (12 test cases in total)
	DS type
	RSRP/RSRQ
	Carrier frequency type
	Duplex mode

	CRS based DS
	RSRP
	Intra-frequency 
	FDD

	
	
	
	TDD

	(52) 
	
	Inter-frequency
	FDD-FDD

	(53) 
	
	
	TDD-TDD

	(54) 
	RSRQ
	Intra-frequency 
	FDD

	(55) 
	
	
	TDD

	(56) 
	
	Inter-frequency
	FDD-FDD

	(57) 
	
	
	TDD-TDD

	CSI-RS based DS
	RSRP
	Intra-frequency
	FDD

	
	
	
	TDD

	(58) 
	
	Inter-frequency
	FDD-FDD

	(59) 
	
	
	TDD-TDD


· SCE performance requirements with CA and testing necessity (6 test cases in total)
	DS type
	RSRP/RSRQ
	Duplex mode

	CRS based DS
	RSRP
	FDD

	
	
	TDD

	(60) 
	RSRQ
	FDD

	(61) 
	
	TDD

	CSI-RS based DS
	RSRP
	FDD

	(62) 
	
	TDD


In conclusion, we propose to introduce above totally 38 RRM test cases for SCE performance part in TS36.133.
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