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1. Introduction
The core part of the DC enhancement WI was closed in the last RAN plenary meeting. In this WI, the following new features were specified in TS36.133 [1].

· SSTD measurement report.

· Maximum uplink transmission time difference.

· E-UTRAN CGI requirements.

· 3DL CC Dual Connectivity

The remaining work is developing performance requirements in order to verify the correct behaviour of DC capable UEs. In this contribution, according to a proposed work plan [2], we focus on the SSTD measurement report and discuss test purposes for the SSTD measurement. Note that we discuss test requirements for other features in [3, 4].

2. Discussion
Rel-13 DC enhancement WI introduced the UE based SFN and subframe timing difference (SSTD) measurement reporting function. In the core part of the WI, RAN4 specified the definition of the SSTD and measurement requirements for the SSTD measurement report in sub-clause 8.8.7 of TS36.133. The measurement requirements depend on DRX state of the UE. When no DRX is used, the UE shall be able to measure SSTD within 200 ms. On the other hand, when DRX is used, the physical layer measurement period, Tmeasure_ SSTD1, within which the UE shall be able to measure the SSTD depends on the configured DRX cycle as listed in table 1. Since Tmeasure_ SSTD1 is specified depending on the DRX state, RAN4 should take into account both of non-DRX case and DRX case as test conditions in order to verify the correct UE behavior related to the SSTD measurement. This means that test requirements for both non DRX case and DRX case are needed.
Tabel 1: SSTD measurement requirement when DRX is used
	DRX cycle length (s)
	Tmeasure_SSTD1 (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


Observation 1: Measurement requirements for the SSTD measurement depend on DRX state of the UE
Proposal 1: Test requirements to verify the SSTD measurement delay requirement in non-DRX state are needed.
Proposal 2: Test requirements to verify the SSTD measurement delay requirement in DRX state are needed.
In addition to the measurement requirements, necessity of accuracy requirements of the SSTD measurement was discussed in the past several RAN4 meetings. Although RAN4 has not specified the measurement accuracy requirements yet, RAN4 has already agreed introduction of the measurement accuracy requirements [5]. We, therefore, propose new test requirements to verify the accuracy requirements of the SSTD measurement. Since all parameters except for the accuracy requirements have already been specified, we could start to specify the test requirements. 
Proposal 3: Test requirements to verify the accuracy requirements of the SSTD measurement are needed.
3. Test cases for SSTD measurement 

Based on the discussion in the previous section, we propose to introduce test cases listed in table 1 for the SSTD measurement.

Proposal 4: To introduce test cases listed in table 2 for SSTD measurement.
Table 2: Proposed test cases

	
	Corresponding requirements
	Type of test case

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

	2
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	E-UTRAN TDD-TDD DC SSTD measurement reporting delay in synchronous DC

	3
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	E-UTRAN FDD-FDD DC SSTD measurement reporting delay with DRX in synchronous DC

	4
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	E-UTRAN TDD-TDD DC SSTD measurement reporting delay with DRX in synchronous DC

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

	6
	9.1.20 SSTD Accuracy Requirement
	E-UTRAN TDD-TDD SSTD case in synchronous DC 

	7
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	E-UTRAN FDD-FDD DC SSTD measurement reporting delay in asynchronous DC

	8
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	E-UTRAN FDD-FDD DC SSTD measurement reporting delay with DRX in asynchronous DC

	9
	9.1.20 SSTD Accuracy Requirement
	E-UTRAN FDD-FDD SSTD case in asynchronous DC


4. Conclusion
In this contribution, we discuss the performance requirements for the SSTD measurement. Our observations are as below;

Observation 1: Measurement requirements for the SSTD measurement depend on DRX state of the UE
Proposal 1: Test requirements to verify the SSTD measurement delay requirement in non-DRX state are needed.
Proposal 2: Test requirements to verify the SSTD measurement delay requirement in DRX state are needed.
Proposal 3: Test requirements to verify the accuracy requirements of the SSTD measurement are needed.
In conclusion of the analyses, we proposed that; 

Proposal 4: To introduce test cases listed in table 2 for SSTD measurement.
Table 2: Proposed test cases

	
	Corresponding requirements
	Type of test case

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

	2
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	E-UTRAN TDD-TDD DC SSTD measurement reporting delay in synchronous DC

	3
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	E-UTRAN FDD-FDD DC SSTD measurement reporting delay with DRX in synchronous DC

	4
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	E-UTRAN TDD-TDD DC SSTD measurement reporting delay with DRX in synchronous DC

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

	6
	9.1.20 SSTD Accuracy Requirement
	E-UTRAN TDD-TDD SSTD case in synchronous DC 

	7
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	E-UTRAN FDD-FDD DC SSTD measurement reporting delay in asynchronous DC

	8
	8.8.7
SSTD Measurements for E-UTRA Dual Connectivity
	E-UTRAN FDD-FDD DC SSTD measurement reporting delay with DRX in asynchronous DC

	9
	9.1.20 SSTD Accuracy Requirement
	E-UTRAN FDD-FDD SSTD case in asynchronous DC
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