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Discussion and decision
1 Introduction

The value range of N310 and N311 is unclear as indicated in ASN.1 review minutes [1]. This paper mainly provides some suggestions to the value range of N310 and N311. 
2 Discussion
T310

The value range of T310 is agreed in [2] with {0, 50, 100, 200, 500, 1000, 2000 and spare} milliseconds, and there is a note below the definition of UE timers:
Editor's note:
The value range of t310 may be revisited when DRX impacts on physical layer problem monitoring are known.
According to contents in RAN4 LS [3]:

· According to RAN1 LS, out-of-sync would be indicated to higher layers when the radio link quality is worse than the threshold Qout, and in-sync would be indicated to higher layers when the radio link quality is better than the threshold Qin, i.e. there would be no indication when the radio link quality is in-between Qin and Qout.

· Counter-based L3 filtering, which is used in UTRAN, could be applicable in E-UTRAN

· After L3 filtering, i.e. T310 starts, non-DRX L1 evaluation period and reporting interval would be applied in the radio link monitoring


UE goes back to non-DRX state when T310 starts, i.e., L1 will evaluate radio link quality in each 10ms, and may indicate result i.e. in-sync or out-of-sync in each 10ms. 
Therefore, we think the DRX mode has no much influence to the T310 value range.

Proposal 1: the editor note for T310 can be removed from TS 36.331. 

N311

In UMTS [4], N315 is used to count the in-sync which send from L1 in each 10ms, the function is same as N311 in LTE, and value range could be similar between the N311 and N315. In UMTS, N315 mainly configured with small value e.g. 1. We think the value ranges of N311 can select the first 8 values for N315 {1, 2, 4, 10, 20, 50, 100 and 200} as the baseline, and 200 can be replaced by a small value e.g. 6 due to the 200*10ms = 2000ms i.e. the maximum value of T310.
Proposal 2: Define the value range of N311 to {1, 2, 4, 6, 10, 20, 50 and 100}.

N310

In UMTS, N313 is used to count the out-of-sync, its value range include {1, 2, 4, 10, 20, 50, 100 and 200}, the default value is 20, and L1 send to high layer indication in every 10ms, which is same as the mechanism in non-DRX mode of LTE.
If our suggestion in [5] was agreed, UE begins continue evaluate serving cell quality in every frame after receiving the first “out-of-sync” indication from L1, that means same N310 value can work well both for DRX and non-DRX mode. However, it has been decided in RAN4 that the radio link problem detection period may be in DRX mode, and according to RAN1 LS [6], L1 “in the UE shall at least once every DRX period assess the radio link quality”, that means: L1 may only send indication in each DRX on-duration period, it becomes a little difficult to define and use the value range for N311 to cater for both non-DRX and DRX mode. Even if we can define enough values with various granularities for both DRX and non-DRX, we can not configure two values separately for the two modes at the same time according to current mechanism, epecially the DRX cycle may be changed more frequently than the change of N310 configuration. 
We suggest reusing the N313 value range in UMTS for N310, but replace the longest one i.e. 200 by a smaller value e.g. 6 to improve the sensitivity for UE to detect the radio link problem, and the values {1, 2, 4 and 6} can also be used for DRX mode even if no scaling function be used. If scaling function is emplored for N310 during DRX mode as indicated in [7], we assume it should be simple for implementation, no new additional parameters being introduced in radio interface, and the reliability of detecting RLF for DRX mode should be (almost) same as the non-DRX mode.
Proposal 3: Define the value range of N310 to {1, 2, 4, 6, 10, 20, 50 and 100}.
Clarification for consecutive 
In last meeting, it has been agreed to use the same word “consecutive” to describe both N310 and N311. However, it may introduce ambiguous meaning:
· Periods in time where neither "in-sync" nor "out-of-sync" is reported by L1 do not affect the evaluation of the number of consecutive "in-sync" or "out-of-sync" indications; 

· Periods in time where neither "in-sync" nor "out-of-sync" is reported by L1 do affect the evaluation of the number of consecutive "in-sync" or "out-of-sync" indications, i.e., the counter shall be reset as 0 after meeting those periods. 
We think it is better clarify the first one is the real meaning of “consecutive” as indicated in UMTS.
Proposal 4: Add note to clarify the meaning of consecutive used for RLF detection.
Wording format of “out-of-sync” and “in-sync” 
In current RRC specification, “out of sync”, “out-of sync” and “in-sync” are all being used. It is better unifying the wording format e.g. as “out-of-sync” and “in-sync”.
Proposal 5: Unify the format as “out-of-sync” and “in-sync”.
3 Conclusion
A few proposals related to RLF detection are provided:
Proposal 1: the editor note for T310 can be removed from TS 36.331.

Proposal 2: Define the value range of N311 to {1, 2, 4, 6, 10, 20, 50 and 100}.
Proposal 3: Define the value range of N310 to {1, 2, 4, 6, 10, 20, 50 and 100 }.
Proposal 4: Add note to clarify the meaning of consecutive used for RLF detection.
Proposal 5: Unify the wording format of “out-of-sync” and “in-sync”.
Above proposals are included in corresponding CR [8].
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