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1. Introduction
In RAN4 80bis, RLM test case in CE mode B was discussed and several issues were identified in configuring a stable test case for CE mode B [1]. WF [2] was agreed highlighting the simulation assumptions to evaluate the RLM test case in CE mode B. In this contribution, we provide simulation result based on the simulation assumptions. Further, based on the simulation results we recommend that RLM test case in CE mode B should be dropped.
2. Discussion
2.1. Simulation assumptions 
Table 1 lists the simulation assumptions for evaluating Qin and Qout levels for potential RLM test case in CE mode B.
Table 1: Simulation assumption from [2]
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2.2 Simulation results 

In Figure 1, we show the MPDCCH BLER in AWGN 2x1 propagation channel.
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Figure 1. MPDCCH BLER in AWGN channel for various AL and Repetition configuration

Based on the simulation results, we capture the Qin and Qout SNR levels for Set 1 and Set 2 (ALmax, Rmax) in Table1.

Table 1. Qin and Qout SNR levels for AWGN 2x1 
	
	Set 1
	Set 2

	
	Qout

10 % BLER for 

(16, 128)
	Qin

2 % BLER for 

(4, 64)
	Qout

10 % BLER for 

(16, 256)
	Qin

2 % BLER for 

(4, 128)

	SNR [in dB]
	-18.8
	-13.7
	-19.9
	-15.5


In Figure 2, we show the MPDCCH BLER in ETU30 2x1 propagation channel. Table 2 summarizes the Qin and Qout SNRs for ETU30 2x1 channel. 
Table 2. Qin and Qout SNR levels for ETU30 2x1 low correlation
	
	Set 1
	Set 2

	
	Qout

10 % BLER for 

(16, 128)
	Qin

2 % BLER for 

(4, 64)
	Qout

10 % BLER for 

(16, 256)
	Qin

2 % BLER for 

(4, 128)

	SNR [in dB]
	-17.8
	-11.7
	-19.2
	-14.2


From the results we have the following observation::

Observation 1: Set 1 has larger separation between Qin and Qout compared to Set 2, in both AWGN as well as ETU30 channel. For Set 1, AWGN channel the separation between Qin and Qout is 5.1dB and while in ETU30 channel, separation is 6.1dB.

With increasing number of repetitions, the SNR gain diminishes. Since Set 2 has twice the number of repetitions compared to Set 1, hence the gap separation between Qin and Qout is smaller in Set 1 compared to Set 2. Since the separation between Qin and Qout is very small for Set 2 (4.4dB in AWGN channel and 5dB in ETU30 channel), it is only reasonable to consider Set 1 for RLM test configuration. 
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Figure 2. MPDCCH BLER in ETU30Hz channel for various AL and Repetition configuration

Next, we have the following observation:
Observation 2: The separation between Qin and Qout is smaller compared to CE mode A RLM test configuration. 

Given that the accuracy of SNR estimation in fading channel is usually worse than static AWGN channel, the fading test case more challenging compared to the AWGN test case. If a reliable RLM test is desired, it is important that the separation between Qin and Qout is sufficient so that different SNR levels in the test can be set with enough margin. However, since the separation between Qin and Qout has reduced in CE mode B, there is little room for margin in fading scenario. AWGN channel is certainly a better candidate considering the reduced separation between Qin and Qout. 
Finally, we have the following observation:
Observation 3: Compared to CE mode A, the Qout SNR level of Set 1 is only 4.8 dB lower in AWGN channel.
The above observation indicates that the operating SNR of the potential CE mode B test is not very far from the already agreed CE mode A test. If the operating SNR is not very different, then there is little reason to test RLM in CE mode B. Further, considering the fact that the CE mode B testing procedure is far more complicated than CE mode A test, we recommend to avoid testing RLM in CE mode B altogether.

Proposal: Based on Observations 1-3, we recommend that RLM is not tested in CE mode B, and that UE shall be considered fulfilling RLM requirements as long as it fulfils CE mode A RLM test requirement.
3. Conclusion

In this contribution, we presented our views on RLM test case in CE mode B. We have the following observations and proposal:

Observation 1: Set 1 has larger separation between Qin and Qout compared to Set 2, in both AWGN as well as ETU30 channel. For Set 1, AWGN channel the separation between Qin and Qout is 5.1dB and while in ETU30 channel, separation is 6.1dB.

Observation 2: The separation between Qin and Qout is smaller compared to CE mode A RLM test configuration. 

Observation 3: Compared to CE mode A, the Qout SNR level of Set 1 is only 4.8 dB lower in AWGN channel.

Proposal: Based on Observations 1-3, we recommend that RLM is not tested in CE mode B, and that UE shall be considered fulfilling RLM requirements as long as it fulfils CE mode A RLM test requirement.
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