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1. Introduction

In previous RAN2#99bis meetings, RAN2 agreed the RLF detection for NR is same as LTE. So the common understanding is that the configuration is almost the same as LTE.
Agreements

1
RLF detection will be specified for NR in the RRC spec (as in LTE)
2
For Dec 17, RLF will be based on the periodic IS/OOS indications from L1 (i.e. this is same frame work as LTE)
However, regarding the detailed procedure, we consider there is some ambiguity. Thus, in this paper, we would like to clarify some issues which are quite unclear for RLM/RLF.
2. Discussion

In LTE, the timer and constants for RLM can be configured through SIB2 (IE: ue-TimersAndConstants) or dedicated RRC signalling (IE: rlf-TimersAndConstants). If the rlf-TimersAndConstants is configured in the deicated signalling, then the UE will use the configuration in rlf-TimersAndConstants, otherwise, the UE will use the configuration in ue-TimersAndConstants. The text description is copies from 36.331 as below.
5.3.10.7
Radio Link Failure Timers and Constants reconfiguration

The UE shall:

1>
if the received rlf-TimersAndConstants is set to release:

2>
use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants received in SystemInformationBlockType2 (or SystemInformationBlockType2-NB in NB-IoT);
1>
else:

2>
reconfigure the value of timers and constants in accordance with received rlf-TimersAndConstants;
For NR, we are not sure whether also the timer and constants configuration for RLM can be configured in SIB as LTE. However, we see some benefit to configure the timer and constants configuration for RLM in SIB, e.g. RRC signalling overhead reduction. So we would like to confirm the timer and constants configuration for RLM can be configured in the RMSI and procedure to use the configuration in SIB and dedicated signalling is the same as LTE.

Proposal 1: The timers and constants configuration for RLM can be configured both in RMSI and dedicated signalling. 
Proposal 2: UE will use the timers and constants configuration for RLM if it is configured in the dedicated signalling; otherwise, UE will use the configuration in RMSI instead.

In LTE, the ue-TimersAndConstants IE in the SIB2 is mandatory and t300, t301, t310, n310, t311, n311 are included in this IE. The rlf-TimersAndConstants IE in dedicated signalling is optional and t301, t310, n310, t311, n311 are included in this IE. For SCG case, another IE is designed as rlf-TimersAndConstantsSCG which includes n313, t313 and n314.
Proposal 3: The timer and constants configuration for RLM is optional configured in the dedicated signalling and mandatory configured in RMSI.
In NR, the common understanding is that the configuration of RLF parameters is almost the same as LTE. Now in 38.331, the timer and constants configuration is as below.

RLF-TimersAndConstants ::= 


SEQUENCE {


t310







ENUMERATED {ms0, ms50, ms100, ms200, ms500, ms1000, ms2000, ms4000, ms6000},


n310







ENUMERATED {n1, n2, n3, n4, n6, n8, n10, n20},


n311







ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10},


...

}

These configurations are for EN-DC case. So there are only t310, n310 and n311. But for SA case, other parameters need to be configured, e.g. t311. 

Considering the LTE, NR RLF parameters configuration in RMSI should include t300, t301, t310, n310, t311 and n311 and NR RLF parameters configuration in dedicated signalling should include t301, t310, n310, t311 and n311.

Proposal 4: NR RLF parameters configuration in RMSI includes t300, t301, t310, n310, t311 and n311 and NR RLF parameters configuration in dedicated signalling includes t301, t310, n310, t311 and n311.

However, how to design the ASN.1 of RLF parameters configuration for the three cases is an issue. So there are 2 options to design ASN.1 for the RLF parameters.

Option 1: define 3 IE for the 3 case, ue-TimersAndConstants IE in RMSI, rlf-TimersAndConstants IE in dedicated signalling, rlf-TimersAndConstantsSCG IE for SCG configuration respectively as LTE.

Option 2: design one ASN.1 for the three cases and text description indicates the sub-IE presence.

For option 1, it is simple and easy to read but there is a redundant signalling. For option 2, it is one ASN.1 but need more text to express the sub-IE presentence for the three cases.

Proposal 5: Design one ASN.1 for the three cases and text description indicates the sub-IE presence.
3. Conclusions:

In this contribution, we discuss the RLF parameters configuration issues and we propose:

Proposal 1: The timers and constants configuration for RLM can be configured both in RMSI and dedicated signalling. 
Proposal 2: UE will use the timers and constants configuration for RLM if it is configured in the dedicated signalling; otherwise, UE will use the configuration in RMSI instead.

Proposal 3: The timer and constants configuration for RLM is optional configured in the dedicated signalling and mandatory configured in RMSI.
Proposal 4: NR RLF parameters configuration in RMSI includes t300, t301, t310, n310, t311 and n311 and NR RLF parameters configuration in dedicated signalling includes t301, t310, n310, t311 and n311.

Proposal 5: Design one ASN.1 for the three cases and text description indicates the sub-IE presence.
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