3GPP TSG-RAN WG2 NR Ad hoc 0118
R2-1801496
Vancouver, Canada, 22nd January – 26th January 2018

Agenda item:
10.4.1.3.4
Source: 
Samsung Electronics 
Title: 
RLF timer values 
Document for:
Discussion
1 Introduction

In the RAN2# 100 the value range of RLF timer was discussed partially and marked with FFS. For both of NSA and SA, the T310 and T313 values should be reconsidered since new RLM-RS is introduced. In this contribution, RLF timer value is discussed. 
2 RLF timer value in NR to reuse the LTE values 
Mainly RLF timer is used for waiting channel rebound based on the higher layer service interruption tolerance. Therefore, rather the service tolerance characteristics is dominant factor than radio link channel ones. However, since the timer is operating based on the lower layer indication, this indication granularity affects the minimum value of timer. For identifying whether there is any restriction on determining the timer value, we need to consider the measurement time window and time interval for indicating single IS or OOS indication to the higher layer. In detail, once RLF timer is started, then at least one IS should be able to be generated until timer expiry. Otherwise, there would be no timer stop event, and the timer start always leads to RLF autonomously. Of course, the consecutive number of IS indication, N311 also should be considered for this situation, however we can leave that level of smartness to the network implementation and focus on the design of the feasible timer values list.
Observation 1. The evaluation duration for In-sync indication and its corresponding indication interval should be smaller than RLF timer value.

Unfortunately there was one case for this. For example, in LTE, the evaluation duration for IS indication is fixed to be 100 ms [2], while one of the possible RLF timer values is 50 ms (T310 value is one of {ms0, ms50, ms100, ms200, ms500, ms1000, ms2000} and other values are not problematic.). If network configures UE with this RLF value, then it is possible that there is no opportunity for IS indication generation during the timer running. There is no chance of stopping running RLF timer in this configuration. This seems to be the unwanted operation for network side. 
Observation 2. Using 50 ms as a RLF timer value might have led to the unwanted operation in LTE case.

RAN4 agreed that 5 (for IS indication) and 10 (for OOS indication) samples per configured RLM-RS are needed to make a single indication for the configured RLM-RS’s. From this principle, when only SSBs comprising RLM-RS, TEvaluate_out, the evaluation duration for out-of-sync is [10]*max(20,TSSB) and TEvaluate_in, the evaluation duration for in-sync is [5]*max(20, TSSB) where TSSB is the periodicity of SSB [1]. The possible periodicity of SSB is 5, 10, 20, 40, 80, 160 ms from RAN1. The corresponding TEvaluate_in values are as in following table:
	SSB periodicity
	5
	10
	20
	40
	80
	160

	TEvaluate_in (ms)
	25
	50
	100
	200
	400
	800


And The evaluation time and indication interval are agreed to be identical from RAN4 [1].
Based on the above numbers and LTE RLF timer values, let’s check if there is any problematic combination of evaluation duration and RLF timer value. Basically some evaluation durations for IS indication in NR are shorter than LTE fixed value. The minimum value of 25 ms for TEvaluate_in in NR doesn’t make any problem when 50 ms is configured for RLF timer since there are 2 opportunities of IS indication. The evaluation duration for CSI-RS RLM case has not been yet agreed on the minimum requirement in RAN4. This case can be further discussed later when RAN4 makes their progress. 

Observation 3. There is no problem when 50 ms, the minimum RLF timer value in LTE is reused in NR RLF operation on SSB RLM case.
0ms of RLF timer value is necessary for the immediate RLF declaration when OOS is indicated, which is the same reason when 0ms was introduced for RLF timer value in LTE.

Observation 4. 0 ms as a RLF timer value is necessary for NR RLF operation.

This timer value is dependent on the link loss endurance at the application layer not much on the radio link characteristics. Therefore, former LTE values can be reused in NR case too. 

Observation 5. There is no clear motivation to change the LTE RLF timer values for NR usage from the radio link characteristics. 

Still there is incomplete work in RAN4, and further consideration point might be raised, therefore RLF value range for NR can be considered based on LTE ones with further modification correspondingly to further RAN4 agreements. Based on the above observations, we propose the following: 
Proposal 1. LTE RLF timer values are reused for NR RLF timer values as a baseline. 
3 Conclusion 
This document addresses the RLF timer value in NR with the comparison of LTE ones, and has the following observations and proposal:

Observation 1. The evaluation duration for In-sync indication and its corresponding indication interval should be smaller than RLF timer value.

Observation 2. Using 50 ms as a RLF timer value might have led to the unwanted operation in LTE case.

Observation 3. There is no problem when 50 ms, the minimum RLF timer value in LTE is reused in NR RLF operation on SSB RLM case.

Observation 4. 0 ms as a RLF timer value is necessary for NR RLF operation.

Observation 5. There is no clear motivation to change the LTE RLF timer values for NR usage from the radio link characteristics. 

Proposal 1. LTE RLF timer values are reused for NR RLF timer values as a baseline. 
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RLF-TimersAndConstants
Editor’s Note: TODO: Insert the RLF timers and related functionality. Check what is needed for EN-DC.

The RLF-TimersAndConstants IE is used to configure UE specific timers and constants. 

RLF-TimersAndConstants information element

-- ASN1START

-- TAG-RLF-TIMERS-AND-CONSTANTS-START

RLF-TimersAndConstants ::= 




SEQUENCE {


-- TODO: Add RRC parameters such as timers and constants.

release







NULL,


setup







SEQUENCE {



t310






ENUMERATED {













ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},



...

}

}

RLF-TimersAndConstantsSCG ::=


CHOICE {


release







NULL,


setup







SEQUENCE {



t313






ENUMERATED {













ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},



...


}

}

-- TAG-RLF-TIMERS-AND-CONSTANTS-STOP

-- ASN1STOP

