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1. Introduction
NB-IoT UE Test States are missing in TS 36.508 v13.0.1. Addition of new NB-IoT UE Test States are required to complete the NB-IoT test cases defined in WP [1].

This document describes current status of NB-IoT UE test states discussions held during RAN5#1-IoT Adhoc meeting in June and via IoT reflector as well as a new proposal for optimized NB-IoT UE test states.
2. Discussion

An initial proposal for NB-IoT UE test states was presented at RAN5#1-IoT Adhoc meeting in June through R5-164041 [2] based on initial discussions via IoT reflector. In this initial proposal, all possible states for Control Plane and User Plane CIoT EPS optimization were considered. The following NB-IoT UE test states are proposed in [2] taking into account several assumptions as different test states for Control and User Plane CIoT EPS optimization and several ones described in [2]:

Figure 1: Initial NB-IoT UE Test States
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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  


Associated CR with [2] was submitted as well to RAN5#1-IoT Adhoc meeting, R5-164042 [3].

Interesting companies provided different views and different approaches during RAN5#1-IoT Adhoc meeting and the outcome of these discussions is to define as far as possible less number of NB-IoT UE test states in order to reduce spec complexity and improve maintenance.
Based on this discussion outcome a new proposal is presented in this document with an optimization in the number of NB-IoT UE test states. The main assumption to optimize the number of test states, with respect to initial proposal, is to merge Control Plane and User Plane CIoT test states in only one state for the registration procedure. Another assumption is to use RRC Connected mode state after State 1 switch off instead of Idle mode as for LTE. With this approach we can reduce the number of states as well as testing time for RF/RRM and Signalling scenarios, because the UE is already in connected mode without the needs to pass through Idle Mode (Release connection + paging + service request).
The following figure shows the new optimized NB-IoT UE test states:

Figure 2: Initial NB-IoT UE Test States
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State  1 - NB   Switched OFF    

State  2 – NB  Connected   Mode  

State  3 – NB  Idle   Mode  

S tate 4 - NB   Loopback Activated  

Stat e  2 A - NB   Connected   Mode , UE  Test Mode Activated  


Connected mode states (States 2-NB and States 2A-NB) have been defined with the following characteristics:
· Support Control Plane and User Plane CIoT Optimisation in the same procedure based on UE capabilities and test case condition. 
· Support EMM-REGISTERED with/without PDN connection
This new proposal defines basic NB-IoT UE test states that allow to RF/RRM and signalling test cases a UE initial condition to proceed with the test purpose. This proposal does not preclude addition of possible new test states in the future.
3. Conclusion
Proposal: Introduce optimized NB-IoT UE test states as described in figure 2 into TS 36.508 in order to provide initial NB-IoT UE test states to NB-IoT RF/RRM and signalling test cases.
The related CR in this meeting is R5-165756, 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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