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1. Introduction
In NB-IoT RLM test cases, the transmit power of an NB-IoT cell is expected to increase or decrease gradually from one value to another within the extended transition period of dT, and the test equipment is required to ensure smooth transition of its transmit power during each transition. In the last meeting, there was some concern raised by the test equipment vendor to allow some flexibility on implementing the actual transmit power transition in the RLM test [1].
In this paper, we discuss the potential issue of those earlier proposal, and propose the additional modification of the test configuration to allow such implementation flexibility in the test equipment. 
2. Discussion
The proposal in [1] is to allow the test equipment increase or decrease the SNR in steps of ≤ 1dB every 100ms until the target SNR is achieved at the end of dT. However, the current RLM tests for in-sync are defined with ±11dB of SNR transition within dT of 2 seconds, which is only half the slope of what is proposed in [1]. The problem with such steeper transition in the RLM test for in-sync is that it may substantially increase overall period of the time that the SNR level stays below Qout, which may lead to UE incorrectly declaring OOS. 
Figure 1 shows the SNR transition diagram for the RLM test for in-sync. In order to help understanding we also showed the actual amount of the time UE observes the SNR lower than Qout as T2’. Due to the smooth SNR transition in the NB-IoT RLM tests, the actual value of T2’ is slightly larger than T2, and the values of T2 and T310 timer is chosen to account for such difference. 

[image: image8.png]Qout

T2

| N

= r )

° AQW
| %o,
: ~
: —
m A
1 %V/O.

=

51 e

SNR1

SNR2




Figure 1. SNR transition diagram for the NB-IoT RLM test for in-sync
Figure 2 shows the similar diagram when the SNR transition rate is doubled according to the proposal in [1] while dT remains unchanged as 2 seconds. As clearly shown, when some test equipment completes its SNR transition in 0.55*dT, T2’ effectively increases at least by 1.1*dT, which is 2.2 seconds. With such large effective T2’ and considering the current T310 timer of 2000ms in the RLM test for in-sync, NB-IoT UE with the legitimate implementation may falsely fail the test in such scenarios.
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Figure 2. SNR transition diagram for the NB-IoT RLM test for in-sync with the steeper transition rate as proposed in [1]
Observation 1. Allowing up to 1dB of SNR transition in every 100ms in the test equipment without changing dT value may lead to the false OOS declaration in the NB-IoT RLM test for in-sync.

To remedy this, our view is that dT should decrease according to the SNR transition rate. Figure 3 shows the revised SNR transition diagram with the SNR transition rate of ≤ 1dB every 100ms, but with the reduced dT of 1.1 seconds. 

[image: image3]
Figure 3. SNR transition diagram for the NB-IoT RLM test for in-sync with up to 1dB/100ms SNR transition rate and reduced transition time of 1.1sec

Proposal 1. For the NB-IoT RLM test for in-sync, the transition time dT needs to be reduced to 1.1 seconds to allow the implementation flexibility of up to 1dB of SNR transition in every 100ms in the test equipment.

Lastly, changing the SNR level every 100ms may still leave some uncertainty in T2’, the effective amount of the time the SNR stays below Qout. In Figure 4, we show different possible test equipment implementation of the rule “1dB SNR change in every 100ms”. It is shown that depending on the implementation, the overall T2’ may vary by up to 200ms, making the same UE more likely to fail in one implementation over another. To eliminate the test result dependency on the specific test implemention, it is desirable to absorb such variation by further reducing T2 by 200ms.
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Figure 4. SNR transition diagram for different implementation of the 1dB SNR change per 100ms criterion
Proposal 2. For the NB-IoT RLM test for in-sync, T2 should be reduced by 200ms to allow the implementation flexibility of up to 1dB of SNR transition in every 100ms in the test equipment.

3. Conclusions

In this paper, we discussed the SNR transition for the RLM test for in-sync in NB-IoT UE, including the drawback of the earlier proposal to allow up to 1dB SNR change in every 100ms [1] and the necessary changes in the other test configuration parameters to allow such transition in the test equipment.
Observations and proposals made in this paper is summarized as follows:

Observation 1. Allowing up to 1dB of SNR transition in every 100ms in the test equipment without changing dT value may lead to the false OOS declaration in the NB-IoT RLM test for in-sync.

Proposal 1. For the NB-IoT RLM test for in-sync, the transition time dT needs to be reduced to 1.1 seconds to allow the implementation flexibility of up to 1dB of SNR transition in every 100ms in the test equipment.

Proposal 2. For the NB-IoT RLM test for in-sync, T2 should be reduced by 200ms to allow the implementation flexibility of up to 1dB of SNR transition in every 100ms in the test equipment.
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