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1.
Introduction

At RAN4#83 meeting the core requirement work for iNB-IOT was finalized. RAN4 is now starting with the performance work which include developing of test cases. In this paper, we discuss the RRM test cases and the related test configurations. 
2.
Discussions
Test Configurations
The release 14 NB-IOT introduces enhancements to release 13 NB-IOT. The fundamentals of category NB1 such as bandwidth and subframe allocations were reused which means the basic test configurations such as RMCs and OCNG can also be reused. In general, the test methodologies, i.e. the way tests are set up and test principles can be similar to those used in release 13 NB-IOT.

· Proposal #1: RMCs and OCNG already defined for category NB1 UEs are reused for release 14 eNB-IOT.
New Test Cases

A set of new requirements were introduced in release 14 which are listed below:
· OTDOA requirements;
· OTDOA positioning measurement requirements were specified for UE category NB1 in IDLE state for intra- and inter-frequency scenario in both normal and enhanced coverage. These can be found in section 4.8 of TS 36.133. Thus we see need to define following test cases to verify the corresponding core functionality:

· E-UTRAN HD-FDD intra-frequency RSTD measurement reporting delay test case for UE category NB1 under normal coverage

· E-UTRAN HD-FDD intra-frequency RSTD measurement reporting delay test case for UE category NB1 under enhanced coverage

· E-UTRAN HD-FDD inter-frequency RSTD measurement reporting delay test case with the reference cell on the serving carrier frequency for UE category NB1 in normal coverage

· E-UTRAN HD-FDD inter-frequency RSTD measurement reporting delay test case with the reference cell on the serving carrier frequency for UE category NB1 in enhanced coverage

· Non-anchor PRB enhancements;
· Support for contention-based random access (NPRACH) transmissions were introduced for both on anchor- and non-anchor carrier in section 6.6.1 of TS 36.133 in [R4-1704127]. The NB-IOT UE determines the enhanced coverage level based on the NRSRP intra-frequency measurement for NPRACH transmission to the anchor carrier and uses it for NPRACH transmission to the non-anchor carrier. We see a need to define corresponding random access test case to verify such functionality.
· E-UTRAN HD-FDD Contention Based Random Access to Non-Anchor Carrier Test for UE category NB1 UEs In-band mode in Normal Coverage
· E-UTRAN HD-FDD Contention Based Random Access to Non-Anchor Carrier Test for UE category NB1 UEs In-band mode in Enhanced Coverage
· Power headroom reporting under different coverage levels;
· RAN4 also introduced new power headroom reporting requirements for UEs under different coverage levels and power classes. These can be found in section 9.1.23 of TS 36.133. Category NB1 UEs of power class PC3 and PC5 are required to report the power headroom according a certain table which is different form the table used for power class PC6. The difference is twofold. Firstly, the reporting resolution varies and secondly the reporting range varies. We see need to define test cases to verify that UE can reliably select the correct reporting table and report the headroom accordingly. Examples test cases are listed below:

·  E-UTRAN HD-FDD intra-frequency power headroom reporting test case for UE category NB1 under normal coverage

· E-UTRAN HD-FDD intra-frequency power headroom reporting test case for UE category NB1 under enhanced coverage

· E-UTRAN HD-FDD intra-frequency power headroom reporting test case for UE category NB1 for power class 3 and 5

· E-UTRAN HD-FDD intra-frequency power headroom reporting test case for UE category NB1 for power class 6
RAN4 can discuss the possibility to combine these test cases in order to minimize the number of test cases, e.g. by defining different time periods within the same test. 
· New power class requirements;
· No RRM requirements were defined for the new power class. Thus, there is no need to define any test cases. 
· Proposal #2: RAN4 is define new test cases for release 14 category NB1 UE as listed in Table 1.

Tabell 1 New test cases for release 14 category NB1 UEs

	Functionality
	Test case

	OTDOA measurement requirements
	E-UTRAN HD-FDD intra-frequency RSTD measurement reporting delay test case for UE category NB1 under normal coverage

	
	E-UTRAN HD-FDD intra-frequency RSTD measurement reporting delay test case for UE category NB1 under enhanced coverage

	
	E-UTRAN HD-FDD inter-frequency RSTD measurement reporting delay test case with the reference cell on the serving carrier frequency for UE category NB1 in normal coverage

	
	E-UTRAN HD-FDD inter-frequency RSTD measurement reporting delay test case with the reference cell on the serving carrier frequency for UE category NB1 in enhanced coverage

	Enhanced random Access
	E-UTRAN HD-FDD Contention Based Random Access to Non-Anchor Carrier Test for UE category NB1 UEs In-band mode in Normal Coverage

	
	E-UTRAN HD-FDD Contention Based Random Access to Non-Anchor Carrier Test for UE category NB1 UEs In-band mode in Enhanced Coverage

	Enhanced power headroom reporting
	E-UTRAN HD-FDD intra-frequency power headroom reporting test case for UE category NB1 under normal coverage

	
	E-UTRAN HD-FDD intra-frequency power headroom reporting test case for UE category NB1 under enhanced coverage

	
	E-UTRAN HD-FDD intra-frequency power headroom reporting test case for UE category NB1 for power class 3 and 5

	
	E-UTRAN HD-FDD intra-frequency power headroom reporting test case for UE category NB1 for power class 6


Time Plan

It is proposed to divide the test cases into two phases, phase 1 and phase 2. RAN4 can focus on the test cases included in the first phase which are to be completed earlier. RAN4 can the work the remaining test cases which can be completed till the November. A similar approach has been used in release 13 NB-IOT performance work. This approach has also been used earlier in release 13 NB-IOT. 

Proposed time plan: 

· RAN4 meeting cycle

· RAN4#84 (August 2017)

· Agree the complete list of the test cases for Rel-14 with detailed test configurations and parameter settings
· Determine the test cases included in Phase I and Phase II.
· RAN4#84bis (October 2017)

· Companies are encouraged to provide their r CRs for phase I test cases, and try to align and agree on them.

· RAN4#85 (November 2017)

· Companies are encouraged to provide their CRs for phase II test cases, and try to align and agree on them.

· Final CRs agreed for TS 36.133 

5.
Conclusions
We have in this contribution discussed and identified the new test cases that need to be introduced for release 14 category NB1 UEs.  We have identified that the existing RMCs and OCNG can be reused for the new test cases for category NB1. But new test cases need to be developed for the new functionalities introduced in release 14, we have listed then in this contribution. We kindly ask the companies to consider them in the performance work of release 14 NB1 UEs.  
· Proposal #1: RMCs and OCNG already defined for category NB1 UEs are reused for release 14 eNB-IOT.

· Proposal #2: RAN4 is define new test cases for release 14 category NB1 UE as listed in Table 1.

Proposed time plan: 

· RAN4 meeting cycle

· RAN4#84 (August 2017)

· Agree the complete list of the test cases for Rel-14 with detailed test configurations and parameter settings
· Determine the test cases included in Phase I and Phase II.
· RAN4#84bis (October 2017)

· Companies are encouraged to provide their r CRs for phase I test cases, and try to align and agree on them.

· RAN4#85 (November 2017)

· Companies are encouraged to provide their CRs for phase II test cases, and try to align and agree on them.

· Final CRs agreed for TS 36.133 
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