3GPP TSG-RAN WG2 Meeting #103bis




R2-1815225
Chengdu, China, 8th – 12th October 2018

(Revision of R2-1811932)
Agenda Item:

8.4
Other LTE Rel-14 WIs
Source:


Huawei, HiSilicon
Title:



Discussion on value range for timers and counters related to radio link failure
WI code(s):


LTE_VoLTE_ViLTE_enh
Document for:

Discussion and Decision
1
Introduction
This is a revision of R2-1811932, and there are the following updates:

· More analysis on RLF related parameters

· Add two observations on issues

· Modify propsoals to be more specific

At RAN2#103, there were some discussions regarding extension of timers and constant in VoLTE [1], [2], [3]. Since some companies needed more time to check, this topic was postponed.
2
Discussion
Currently, LTE RLF procedure does not distinguish service types, e.g. voice service or data service. In [4], it is specfied that the UE will initiate RRC re-establishment procedure once a RLF occurs. Figure 1 shows more details.
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Figure 1: RLF procedure
In the earlier LTE releases, only data service is provided and no VoLTE is deployed. If handover failure or poor coverage occurs, UE will initiate RRC re-establishment procedure for radio link failure recovery. Although the RRC re-establishment procedure will result in the interruption of data service, from user point of view, the impact on user experience may not be so significant.
However, since operators start to deploy VoLTE, the impact on the user experience of voice service is notable. In figure 2, it shows that RRC re-establishment procedure results in continuous voice packet loss, and it is RLF which triggers re-establishment procedure.
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Figure 2: RRC re-establishment procedure will result in continuous voice packet loss

Observation 1: RRC re-establishment procedure will result in continuous voice packet loss.
For RLF, some factors contribute to the occurence of RLF, such as N313/N310, T313/T310. Table 1 shows RLF related paramteres in LTE. The values of these paratmeres will affect the trigger of RLF, e.g. if configured with larger values, the UE will take more time to trigger RLF.
Table 1: RLF related paramters in LTE
	Parameters
	Usage
	LTE

	N310/N313
	Maximum number of consecutive "out-of-sync" indications received from L1.
	N310:

N310-r9:
ENUMERATED {n1, n2, n3, n4, n6, n8, n10, n20}
N313:

N313-r12:
ENUMERATED {n1, n2, n3, n4, n6, n8, n10, n20}


	T310/T313
	The timer is start upon detecting physical layer problems i.e. upon receiving N313/N310 consecutive out-of-sync indications from lower layers.

Once this timer is expiry, a connection re-establishment procedure is initiated. 
	T310:

T310-r9:
ENUMERATED {ms0, ms50, ms100, ms200, ms500, ms1000, ms2000}

T310-v1330:
NUMERATED {ms4000, ms6000}
T313:

T313-r12:

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


Table 2 adds RLF related parameters in UMTS for comparison. Basically both RATs have the same paratameres, but the maixmum values for UMTS are larger than LTE. As a result, the probability of RLF in LTE is higher and the RRC re-establishment is more easily to be initiated.
Table 2: RLF related paramters in UMTS and LTE

	Parameters
	Usage
	UMTS
	LTE

	N310/N313
	Maximum number of consecutive "out-of-sync" indications received from L1.
	Integer (1, 2, 4, 10, 20, 50, 100, 200).

Default value is 20.
	N310:

N310-r9:
ENUMERATED {n1, n2, n3, n4, n6, n8, n10, n20}
N313:

N313-r12:
ENUMERATED {n1, n2, n3, n4, n6, n8, n10, n20}


	T310/T313
	The timer is start upon detecting physical layer problems i.e. upon receiving N313/N310 consecutive out-of-sync indications from lower layers.

Once this timer is expiry, a connection re-establishment procedure is initiated. 
	Integer (0..15)

Value in seconds. Default value is 3.
	T310:

T310-r9:
ENUMERATED {ms0, ms50, ms100, ms200, ms500, ms1000, ms2000}

T310-v1330:
NUMERATED {ms4000, ms6000}
T313:

T313-r12:

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


Observation 2: For RLF related paramters, the maximum values are smaller in LTE than in UMTS, and thus the probability of RLF in LTE is higher and the RRC re-establishment is more easily to be initiated.
In order to avoid frequent RLF and re-establishment procedures, one potential solution is to extend value range of RLF related parameters. In addition, in DC, since the SCG can support the transmission of voice service, the N313 and/or T313 used for radio link monitoring for PSCell should also be extended. Currently, RLF related paramters can be sent via dedicated RRC message and SIB2, so it is proposed to introduce new value ranges into both messages.
Table 3 shows the new value range and reasons.
Table 3: proposed value range for timers and counters related to radio link failure
	Parameter
	Extension of value range
	RRC message
	Reason

	N310
	n50, n100, n200
	RRCConnectionReconfiguration
SIB2
	These numbers are defined in UMTS but not LTE.

	N313
	n50, n100, n200
	RRCConnectionReconfiguration
	The same reason as for N310.
In current TS 36.331, N313 is not broadcast in SIB2.

	T310
	ms8000, ms10000, ms12000, ms14000 and ms15000
	RRCConnectionReconfiguration

SIB2
	In LTE Rel-13, the value of T310 is extended to ms4000 and ms6000, which is in the interval of 2000ms and hence the extension here is from ms8000 with the interval of 2000ms as well. Also the maximum value utilized in UMTS, i.e., ms15000 should be included.

	T313
	ms4000, ms6000, ms8000, ms10000, ms12000, ms14000 and ms15000
	RRCConnectionReconfiguration
	In LTE Rel-12, the value of T313 is defined from ms0 to ms2000, so the extension here is from ms4000 to ms14000 with the granulatiry ms2000. Also the maximum value utilized in UMTS, i.e., ms15000 should be included.

In current TS 36.331, T313 is not broadcast in SIB2.


Proposal 1: It is proposed to agree on table 3 on value range for timers and counters related to radio link failure. 
3
Conclusions
This contribution has discussed Extension of timers and constants in VoLTE. We have the following observations:

Observation 1: RRC re-establishment procedure will result in continuous voice packet loss.
Observation 2: For RLF related paramters, the maximum values are smaller in LTE than in UMTS, and thus the probability of RLF in LTE is higher and the RRC re-establishment is more easily to be initiated.
As an enhancement, it is proposed:
Proposal 1: It is proposed to agree on table 3 on value range for timers and counters related to radio link failure.
We also prepare Rel-14 and Rel-15 CRs [5][6] based on propsoal 1.
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