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1. Introduction
NB-IoT UE Test States are missing in TS 36.508 v12.9.0. Addition of new NB-IoT UE Test States are required to complete the NB-IoT test cases defined in WP [1].

This document provides a proposal to include common NB-IoT UE Test Cases needed for Signalling, RF and RRM test cases.
2. Discussion

The following assumptions have been taken into account to define the new NB-IoT UE Test States:
· NB-IoT UE Test states defines basic signaling procedures to bring to the UE in a known state to carry on the test case purpose.

· NB-IoT UE Test states definition follows current LTE UE Test states approach, Registration (Idle Mode), Generic Radio Bearer (Connected), Test Mode activated and Loopback Mode.

· Use suffix “-NB” to differentiate from LTE test states. (Proposal 1)
· Specific NB-IoT UE Test states based on Control Plane CIoT EPS Optimization. (Proposal 2)
· Specific NB-IoT UE Test states based on User Plane CIoT EPS Optimization. (Proposal 3)
· “Attach without PDN connectivity” has been included in Control Plane CIoT EPS Optimization UE test states based on UE and MME capabilities in order to reduce basic signalling procedures. (Proposal 4)
· New NB-IoT UE Test state to bring to the UE directly in Connected Mode, without Idle mode step. The intention of these states is to have a quick UE test state that allows to the test case to configure the UE in connected mode directly from the registration process without the needs to pass through Idle Mode (Release connection + paging + service request). It would reduce testing time for RF/RRM scenarios and for certain Protocol scenarios where the initial conditions need to configure the UE in connected mode. (Proposal 5)
· Default operation mode for NB-IoT UE Test States is “standalone”. NB-IoT UE Test States procedures are not dependent on operation modes. Only specific RRM message contents depend on operation mode, i.e. MIB informs to UEs about operation mode in “operationModeInfo” IE. (Proposal 6).
· NB-IoT UE Test States are independent of UL multiple access used in test cases, non-specific RRC or NAS signalling depending on UL multiple access.

· Reuse NB-IoT UE Test States, defined in common part, for RF and RRM, avoiding specific NB-IoT UE Test States definition for RF/RRM. 

Taking into account the above assumption and proposals, the following picture show common NB-IoT UE Test States (Proposal 7):
Figure 1: NB-IoT UE Test States for Basic Generic Procedures
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State  1 – NB   Switched OFF    

State  2 – NB   CP  Registered,   Idle  Mode  

State  3 – NB   CP  Connected  Mode  

State 3 a – NB   CP  Direct Connected  Mode  

State  2A – NB   CP  Registered, Idle Mode,  UE Test Mode Activated  

S tate 3A – NB   C P  Connected Mode,  UE Test Mode  Activated  

State 3 aA – NB   CP  Direct Connected Mode,  UE Test Mode Activated  

State 4 – NB   CP  Loopback   Activated  

State 3aB – NB   UP Direct Connected  Mode  

State 3C – NB   UP Connected Mode,  UE Test Mode  Activated  

State 3aC – NB   UP Direct  Connected Mode,  UE Test Mode Activated  

State  2 B – NB  UP  Registered,   Idle Mode  

State  3 B – NB  UP Connected  Mode  

State 2C – NB   UP Registered, Idle Mode,  UE Test Mode Activated  

State 4B – NB   Loopback   Activated  


The following table describes the states for RRC, ECM, EMM, ESM and Test Mode for each NB-IoT Test State defined in Figure 1:
Table 1: The NB-IoT UE states

	
	RRC
	ECM
	EMM
	ESM
	UE Test Mode

	State 1-NB
	Switched OFF
	-----
	-----
	-----
	-----
	-----

	State 2-NB
	Registered, Idle Mode
	RRC_IDLE
	ECM-IDLE
	EMM-REGISTERED
	1 default EPS bearer context active.

0 default EPS bearer contexts active (only if UE supports “Attach without PDN connectivity”)
	Not active

	State 2A-NB
	Registered, Idle Mode, UE Test Mode Activated
	RRC_IDLE
	ECM-IDLE
	EMM-REGISTERED
	1 default EPS bearer context active.

0 default EPS bearer contexts active (only if UE supports “Attach without PDN connectivity”)
	Active

	State 2B-NB
	Registered, Idle Mode
	RRC_IDLE
	ECM-IDLE
	EMM-REGISTERED
	1 default EPS bearer context active.
	Not active

	State 2C-NB
	Registered, Idle Mode
	RRC_IDLE
	ECM-IDLE
	EMM-REGISTERED
	1 default EPS bearer context active.
	Active

	State 3-NB


	Connected Mode
	RRC_CONNECTED

0 data radio bearer
	ECM-CONNECTED
	EMM-REGISTERED
	1 default EPS bearer context active.

0 default EPS bearer contexts active (only if UE supports “Attach without PDN connectivity”)
	Not active

	State 3a-NB
	Direct Connected Mode
	
	
	
	
	

	State 3A-NB
	Connected Mode, UE Test Mode Activated
	RRC_CONNECTED

0 data radio bearer
	ECM-CONNECTED
	EMM-REGISTERED
	1 default EPS bearer context active.

0 default EPS bearer contexts active (only if UE supports “Attach without PDN connectivity”)
	Active

	State 3aA-NB
	Direct Connected Mode
	
	
	
	
	

	State 3B-NB


	Connected Mode
	RRC_CONNECTED

1 or 2 data radio bearers configured as specified in the test cases
	ECM-CONNECTED
	EMM-REGISTERED
	1 default EPS bearer context active and N (0 ≤ N ≤ 7) dedicated EPS bearers active as specified in the test cases.
	Not active

	State 3aB-NB
	Direct Connected Mode
	
	
	
	
	

	State 3C-NB


	Connected Mode
	RRC_CONNECTED

1 or 2 data radio bearers configured as specified in the test cases
	ECM-CONNECTED
	EMM-REGISTERED
	1 default EPS bearer context active and N (0 ≤ N ≤ 7) dedicated EPS bearers active as specified in the test cases.
	Active

	State 3aC-NB
	Direct Connected Mode
	
	
	
	
	

	State 4-NB
	Loopback Activated over CP CIoT EPS Optimazation
	RRC_CONNECTED

0 data radio bearer
	ECM-CONNECTED
	EMM-REGISTERED
	1 default EPS bearer context active.

0 default EPS bearer contexts active (only if UE supports “Attach without PDN connectivity”)
	Active

	State 4A-NB
	Loopback Activated
	RRC_CONNECTED

1 or 2 data radio bearers configured as specified in the test cases
	ECM-CONNECTED
	EMM-REGISTERED
	1 default EPS bearer context active and N (0 ≤ N ≤ 7) dedicated EPS bearers active as specified in the test cases.
	Active


For RF/RRM test cases, the suggestion is to use UE states with less complex signalling procedure. In that case, State 3a-NB or State 3aA-NB with “Attach without PDN connectivity” is suggested for RF/RRM. (Proposal 8).
3. Conclusion
New NB-IoT UE Test States are needed to complete Signalling, RF and RRM test cases for NB-IoT Test cases. The new NB-IoT UE Test States defined in clause 2 are based on the following proposals:
Proposal 1: Use suffix “-NB” to differentiate from LTE test states.
Proposal 2: Specific NB-IoT UE Test states based on Control Plane CIoT EPS Optimization.
Proposal 3: Specific NB-IoT UE Test states based on User Plane CIoT EPS Optimization.

Proposal 4: NB-IoT UE Test States based on Control Plane CIoT EPS Optimization includes “Attach without PDN connectivity” optional feature based on UE and MME capabilities.

Proposal 5: New NB-IoT UE Test state to bring the UE directly in Connected Mode, without Idle mode.

Proposal 6: “standalone” as default operation mode for NB-IoT UE Test States.

Proposal 7: NB-IoT UE Test States for Basic Generic Procedures.
Proposal 8: State 3a-NB or State 3aA-NB by default for RF/RRM test cases.
The related CR in this meeting is R5-164042, where new common NB-IoT UE test states are included in TS 36.508 together with their corresponding Initial conditions, Definition of system information messages, Procedures and Specific Message contents.
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State 1–NB Switched OFF











State 2–NB CP Registered, Idle Mode







State 3–NB CP Connected Mode







State 3a–NB



CP Direct Connected Mode
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CP Registered, Idle Mode, UE Test Mode Activated
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