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1
Introduction
In RAN4 #51-bis, four contributions were presented to specify test cases for radio link monitoring test cases [1-4]. Most of points, such as testing procedures and SNR values, are quite aligned among these contributions. However, some issues are still open. This contribution summarizes the open issues in RLM test cases and provides way forward to finalize this topic in RAN4 #52.
2
Discussions
Open issues in RLM test cases are summarized below:
T3 values in in-sync tests

· R4-092169 (NTT DOCOMO, Panasonic)

· There are two types of UEs. One, which use normal DRX measurement period, would detect out-of-sync Tevaluate_Qout_DRX + 40 after Point B in the worst scenario. The other, which use non-DRX measurement period, would detect out-of-sync in the best scenario. It means that we need to set the T3 values sufficiently small so that the latter UE could pass the tests. One big problem is that the former UE might not be aware of out-of-sync due to too small T3 values due to large DRX cycle.
· One solution would be to use 40 ms DRX cycle instead of 1280 ms, because UE behaviours after T310 timer running would not depend on the DRX cycle. 

· R4-092308 (Huawei)

· 40 ms DRX cycle is slightly preferable, because in-sync indication would not be reported before T310 timer expires in 1280 ms DRX cycle case.
· R4-092329 (Ericsson, ST-Ericsson)

· 40 ms DRX cycle is fine.
· Way forward:

· 40 ms DRX cycle is used instead of 1280 ms in in-sync test cases.
Time duration between Point B and C (out-of-sync tests)
· R4-092169 (NTT DOCOMO, Panasonic)

· 7.72 s (Test 1) and 0.88 (Test 2)
· Rationale: TEvaluate_Qout_DRX + TDRX_cycle + 40. 
· UE needs additional time (TDRX_cycle) to detect the out-of-sync in the worst scenario.
· However, we tend to agree that TDRX_cycle is not needed, because such additional time has already been included in TEvaluate_Qout_DRX.
· R4-092307 (Huawei)

· 6.5 s (Test 1) and 0.9 (Test 2)
· Rationale: TEvaluate_Qout_DRX + 40 with rounding up
· R4-092329 (Ericsson, ST-Ericsson)

· 6.44 s (Test 1) and 0.84 (Test 2)
· The additional time (TDRX_cycle) would not be needed. But, if there is UE implementation limitation then such extra DRX cycle would also be acceptable. Since UE is in DRX so the impact on the interference due to turning off its transmitter one DRX cycle later will not be very significant.
· Rationale: TEvaluate_Qout_DRX + 40
· Nokia
· The additional time (TDRX_cycle) might be needed. They think this issue further (e.g. if the 40 ms is enough to cover this to some extent).
· Way forward:
· The current working assumption is “6.5 s (Test 1) and 0.9 (Test 2).”
· The necessity of “extra DRX cycle” would be further studied until the next meeting.
On-duration timer

The point to be discussed is whether on-duration timer is set to 1 ms or more than 1 ms. In case of 1 ms on-duration timer, RAN5 needs to appropriately specify test parameters so that CQI transmission timing should be included in the on-duration timer. In case of more than 2 ms, CQI transmission timing is always within the on-duration timer for FDD. Test cases for TDD should also be taken into account.
· R4-092169 (NTT DOCOMO, Panasonic)

· 2 ms

· We slightly prefer more than 1 ms on-duration timer for simplicity, but 1 ms on-duration timer would also be acceptable if appropriate test setting is defined in RAN5.

· R4-092307, 2308 (Huawei)

· 10 ms was originally proposed, but 2ms would also be fine.
· R4-092329 (Ericsson, ST-Ericsson)

· 2 ms would be fine.
· Nokia

· 2 ms would be more preferable.

· Way forward:
· 2 ms on-duration timer should be defined in the RLM test cases.
[T1, T2 values]

· Huawei

· It might be better to choose something that is not a multiple of evaluation period in order to make the test case more realistic (in reality, out-of-sync and in-sync may happen at any time instant).
3
Conclusions

This contribution summarized open issues and provided way forward to finalize the RLM test cases in RAN4 #52. 
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