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1.
Introduction
The purpose of this paper is to discuss the need for specific UE test functions for conformance testing of NB-IoT. The paper also proposes a way forward. 
2.
Discussion
The different testing areas that need to be considered are:

· RF transmitter testing

· RF receiver testing

· Performance testing

· RRM testing

· Protocol testing for UE supporting data over user plane
· Protocol testing for UE only supporting data over control plane (control-plane CIoT EPS optimization)

2.1
RF transmitter testing
For legacy LTE transmitter testing the RAN5 test cases makes the UE transmit in uplink by SS sending uplink grants. Since the UE has no payload data to send the UE sends uplink MAC padding bits on the UL RMC.
The only use of test functions in [1] in the legacy LTE transmitter tests is to have the ‘UE Test Mode Activated’ during testing.
The same principles can be used for NB-IoT transmitter testing.

Conclusion#1: 
There is no need for any new UE test function for NB-IoT transmitter testing. However, the applicability of the existing UE test mode activation/deactivation needs to be expanded to also be valid for NB-IoT UE. 
Proposal#1: 
The applicability of the existing UE test mode activation/deactivation is expanded to also be valid for all NB-IoT UEs independent if the UE supports user plane data or not. 
2.2
RF receiver and performance testing

For receiver and performance testing SS measures downlink throughput. The throughput is measured by the SS by transmitting a known number of bits in downlink and by counting ACK/NACK received from the UE.

Necessary uplink transmissions, when needed, are generated by SS sending uplink grants. Since the UE has no payload data to send the UE sends uplink MAC padding bits on the UL RMC.
The only use of test functions in [1] in the legacy LTE receiver and performance tests is to have the ‘UE Test Mode Activated’ during testing, with the exception of sustained data rate test cases in clause 8.7. However, no such test cases are foreseen for NB-IoT. 
The same principles can be used for NB-IoT receiver and performance testing.
Conclusion#2: 
There is no need for any new UE test function for NB-IoT receiver or performance testing.
2.3
RRM testing

The only use of test functions in [1] in the legacy LTE RRM tests is to have the ‘UE Test Mode Activated’ during testing.
The same principles can be used for NB-IoT RRM testing.
Conclusion#3: 
There is no need for any new UE test function for NB-IoT RRM testing.
2.4
Protocol testing for NB-IoT UE supporting data over user plane

For a NB-IoT UE supporting user plane data the existing UE test functions in [1] can be used for user plane testing.
2.5
Protocol testing for NB-IoT UE only supporting data over control plane (control-plane CIoT EPS optimization)
For a NB-IoT UE only supporting control plane data the existing user plane test functions in [1] cannot be used. As current test coverage needs to be maintained for Layer 2 and for other test purposes then similar test functions operated on SRB need to be introduced.  

The legacy LTE protocol testing areas using UE test functions in [1] are:
1. Layer 2 test cases only using UE test mode activated, but no UE test loop activated (e.g. MAC RACH procedure test cases).

2. Layer 2 test cases using UE test loop mode A, but no uplink data.
3. Test cases using UE test loop mode A to loopback data in uplink.
4. Test cases using UE test loop mode B to generate Mobile Originated (MO) instantaneous or delayed uplink data transmission or for testing UE TFT filtering behaviour.
New NB-IoT control plane testing areas that may need UE test functions:

5. Testing of NB-IoT UE CP data transfer procedure (via ESM DATA TRANSPORT message)

6. Testing of NB-IoT UE CP data rate control

For case 1 the existing UE Test Mode in [1] and its associated Test Control commands can be used as already discussed for the RF/RRM test cases.
For case 2 the principle used in RF testing to send DL MAC PDUs and monitor HARQ ACK/NACKs can be used instead of using UE test loop mode A. 

For case 3 there is a need to define a new type a test loop, similar as UE test loop mode A in [1], but operating on the SRBs and loopback point above RLC would be needed.  
For case 4: The test cases for TFT filtering will not be applicable for a NB-IoT UE only supporting control plane data. For other test scenarios to generate instantaneous or delayed uplink data the there is a need to define a new type a test loop, similar as UE test loop mode B in [1], but operating on the SRBs and having the loopback point above the NAS level by re-directing ESM DATA TRANSPORT messages to the UE test loop function.  
For case 5 and 6: Define a new type a test loop, similar to UE test loop mode B in [1] as described for case 4 above. For case 6 (rate control) if a test function will provide any value need to return the data in uplink to the function in the UE performing the rate control.
From the above the following candidates for new UE test functions for NB-IoT control plane data may be considered:

1. New NB-IoT “UE test loop mode X” operating on SRB(s) with loopback point above RLC layer. To cope with loopback of data on SRB there is a need to separate data loopback from the periods when signaling occurs. The activation can be made when the NB-IoT UE is in such state that no signaling is expected. The termination of the test loop mode to enable resume of signaling need to be triggered either by some “in-band” signaling or by the expiry of a timer.

2. New NB-IoT “UE Test Mode Y” operating on control plane with loopback point above NAS layer. When the test loop is active the UE receiving data embedded in a ESM DATA TRANSPORT message extract the data and return, instantaneously or if a delay is configured after the delay timer expires, in a ESM DATA TRANSPORT message in uplink via the UE function handling the uplink rate control. This kind of test loop would while the test loop is active provide for normal RRC, NAS and Text Control signaling. 

The test function in 2 may also be used for the purpose intended for test function in 1. It might be more overhead for Layer 2 testing, but considering the complexity introduced by 1 it would be preferable to only introduce one test function to serve all test purposes for control plane data testing. 
Conclusion#3: 
It would be preferable if “UE test loop mode Y” (loopback point above NAS) could be used for all control plane data testing.
Proposal#2: 
It is proposed to introduce a new UE test loop mode for loopback of data received in ESM DATA TRANSPORT messages and return, instantaneously or if a delay is configured after the delay timer expires, in a ESM DATA TRANSPORT message in uplink via the UE function handling the uplink rate control.  
3.
Proposal

It is proposed that RAN5 agrees to proposal 1 and 2 in section 2 of this paper as working assumption for CRs to TS 36.509 for RAN5#72.
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