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1 Introduction
In last RAN4 meeting the core part of SRS switching was finalized. In this contribution, the related test cases and the detailed parameter configuration are provided. The test cases can be designed if this list is approved.
2 Discussion
In last meeting, the core requirements of SRS carrier switching are approved [1, 2, 3]. Besides a lot of clarifications, the major changes for core requirements are interruptions in CA and DC and the random access requirement. 
6.2.2.2
Non-Contention based random access

7.8.2.13
Interruptions at SRS carrier based switching 
7.12.2.7
Interruptions at SRS carrier based switching
From test case point of view, the functionality of interruption requirements shall be verified.

Proposal: Test cases for interruptions in CA and DC respectively are needed.

The SRS switching-to carrier is a TDD SCC without PUCCH/PUSCH configured. The SRS switching-from SCC could be FDD or TDD activated carrier. So we propose the following test cases shall be designed,
· E-UTRAN FDD-TDD CA interruption at SRS carrier based switching;
· E-UTRAN TDD-TDD CA interruption at SRS carrier based switching;
· E-UTRAN FDD-TDD DC interruption at SRS carrier based switching;
· E-UTRAN TDD-TDD DC interruption at SRS carrier based switching;
3 Test case design
In order to design the SRS switching test case, in the following we take FDD-TDD CA case as an example. 
· Test parameters and procedure
- Number of cells = 2.

Cell1 = PCell (FDD); Cell2 = SCell (TDD) operating in downlink without PUCCH/PUSCH.

-Two successive time periods, with duration of T1 and T2
UE is configured with the SRS switching between PCell and SCell. During T1 and T2 the UE shall be continuously scheduled on PCell.

At the beginning of T2, a PDCCH order with SRS-TPC-RNTI is sent to the UE to initiate SRS switching procedure. During SRS switching procedure, SRS is configured to transmit and the SRS configuration is defined in Table 1.
Table 1. SRS configuration
	Field
	Value
	Comment

	srsBandwidthConfiguration
	bw5
	

	srsSubframeConfiguration
	sc3
	Once every 5 subframes

	ackNackSrsSimultaneousTransmission
	FALSE
	

	srsMaxUpPTS
	N/A
	

	srsBandwidth 
	bw0
	No hopping

	srsHoppingBandwidth
	hbw0
	

	frequencyDomainPosition
	0
	

	Duration
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	15
	SRS periodicity of 10ms.

	transmissionComb
	0
	

	cyclicShift
	cs0
	No cyclic shift

	SRS-AntennaPort
	an1
	Number of antenna ports used for SRS transmission

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


· Test requirements

The UE shall be continuously scheduled in PCell during the entire length of T1 and T2. During the time duration T2, the interruption on PCell during the switching to the PUSCH-less SCC shall not exceed 2 subframes including the first subframe where SRS transmission is configured on the PUSCH-less SCC. 
During the time duration T2, the interruption on PCell during the switching from the PUSCH-less SCC shall not exceed 2 subframes including the last subframe where SRS transmission is configured on the PUSCH-less SCC. 
The rate of correct events observed during repeated tests shall be at least 90%.
4 Test case list
The proposed test cases for testifying the SRS switching interruption requirements are listed in the following table.

Table 2. Test cases of SRS switching interruption requirements
	No
	Corresponding requirements
	Type of Test case
	No of tests
	Basic parameters in TCs
	Comments

	1
	Interruption requirements for CA specified in section 7.8.2.13
	E-UTRAN FDD-TDD CA interruption at SRS carrier based switching
	1
	Number of cells = 2.

Cell1 = PCell (FDD)
Cell2 = SCell (TDD) operating in downlink without PUCCH/PUSCH.

A PDCCH order with SRS-TPC-RNTI is sent to the UE to initiate SRS switching procedure at the beginning of T2.
Cell BW = 20,10,5 MHz (both cells)
Synchronous cells; 
time offset between cells = 3us;

Non-DRX.
Cell1 Es/Noc = 16dB

Cell2 Es/Noc = 16dB

Noc= -101dBm/15kHz

SRS is configured to transmit on SCell.

Test times: T1 and T2. During time duration T1 and T2, the UE be continuously scheduled in PCell. At the beginning of T2, UE is configured with the SRS switching between PCell and SCell.

Propagation Condition: AWGN.
	Proposed section:
A.7.6 Interruption for carrier aggregation

A.7.6.1 E-UTRAN FDD-TDD CA interruption at SRS carrier based switching

	2
	Interruption requirements for CA specified in section 7.8.2.13
	E-UTRAN TDD-TDD CA interruption at SRS carrier based switching
	1
	Number of cells = 2.

Cell1 = PCell (TDD)
Cell2 = SCell (TDD) operating in downlink without PUCCH/PUSCH.

A PDCCH order with SRS-TPC-RNTI is sent to the UE to initiate SRS switching procedure at the beginning of T2.
Cell BW = 20,10,5 MHz (both cells)
Synchronous cells; 
time offset between cells = 3us;

Non-DRX.
Cell1 Es/Noc = 16dB

Cell2 Es/Noc = 16dB

Noc= -101dBm/15kHz

SRS is configured to transmit on SCell.

Test times: T1 and T2. During time duration T1 and T2, the UE be continuously scheduled in PCell. At the beginning of T2, UE is configured with the SRS switching between PCell and SCell.

Propagation Condition: AWGN.
	Proposed section:
A.7.6 Interruption for carrier aggregation

A.7.6.2 E-UTRAN TDD-TDD CA interruption at SRS carrier based switching

	3
	Interruption requirements for DC specified in section 7.12.2.7
	E-UTRAN FDD-TDD DC interruption at SRS carrier based switching
	1
	Number of cells = 2.

Cell1 = PCell (FDD)
Cell2 = SCell (TDD) operating in downlink without PUCCH/PUSCH.

A PDCCH order with SRS-TPC-RNTI is sent to the UE to initiate SRS switching procedure at the beginning of T2.
Cell BW = 20,10,5 MHz (both cells)
Synchronous cells; 
time offset between cells = 3us;

Non-DRX.
Cell1 Es/Noc = 16dB

Cell2 Es/Noc = 16dB

Noc= -101dBm/15kHz

SRS is configured to transmit on SCell.

Test times: T1 and T2. During time duration T1 and T2, the UE be continuously scheduled in PCell. At the beginning of T2, UE is configured with the SRS switching between PCell and SCell.

Propagation Condition: AWGN.
	Proposed section:
A.7.4.6  E-UTRAN FDD-TDD DC interruption at SRS carrier based switching in synchronous DC

	4
	Interruption requirements for DC specified in section 7.12.2.7
	E-UTRAN TDD-TDD DC interruption at SRS carrier based switching
	1
	Number of cells = 2.

Cell1 = PCell (TDD)
Cell2 = SCell (TDD) operating in downlink without PUCCH/PUSCH.

A PDCCH order with SRS-TPC-RNTI is sent to the UE to initiate SRS switching procedure at the beginning of T2.
Cell BW = 20,10,5 MHz (both cells)
Synchronous cells; 
time offset between cells = 3us;

Non-DRX.
Cell1 Es/Noc = 16dB

Cell2 Es/Noc = 16dB

Noc= -101dBm/15kHz

SRS is configured to transmit on SCell.

Test times: T1 and T2. During time duration T1 and T2, the UE be continuously scheduled in PCell. At the beginning of T2, UE is configured with the SRS switching between PCell and SCell.

Propagation Condition: AWGN.
	Proposed section:
A.7.4.7  E-UTRAN TDD-TDD DC interruption at SRS carrier based switching in synchronous DC


5 Conclusion
Based on the TU approved in last RAN plenary meeting, there is only one meeting for SRS switching performance part, and therefore it was proposed to approve this test case list in this RAN4 #82 meeting and approve the corresponding test case CRs.
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