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1 Introduction
With the increasing marketing requirement for high-quality voice service, how to improve the user experience is a key issue to be resolved.
2 Discussion
Currently, RLF procedure in LTE does not distinguish service type, e.g. voice service or data service. UE will initiate RRC re-establishment procedure once it finds that an RLF occurs [1]. The details as below.


[image: image1.emf]Radio Link Monitoring

Upon receiving N310 consecutive out-

of-sync indications from lower layers

Start timer T310

Upon receiving N311 consecutive in-

sync indications from lower layers

Upon T310 expiry

Initiate the connection re-

establishment procedure


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, there is no obvious impact on the user experience. However, with the deployment of VoLTE, the impact on the user experience of voice service becomes more obvious. Figure 2 shows the feedback from network, we can see that user plane interruption will result in continuous packet loss, which decreases user experience of voice service.  
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Figure 2 Frequent RRC re-establishment procedure will result in continuous voice packet loss

Therefore, for voice service it needs to reduce the probability of RLF, so it can further to avoid to initiate RRC re-establishment due to RLF. 
Currently, for voice service, the user experience in UMTS is better than that in LTE. The detailed the parameters used for RLF monitoring in LTE and UMTS are shown as below:
Table 1 Parameters used for RLF monitoring in UMTS and LTE
	Parameters
	Usage
	UMTS
	LTE

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

Default value is 20.
	ENUMERATED {n1, n2, n3, n4, n6, n8, n10, n20}

	T313/T310
	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.
	ENUMERATED {ms0, ms50, ms100, ms200, ms500, ms1000, ms2000}

	N315/N311
	Maximum number of consecutive "in-sync" indications received from L1.
	Integer (1, 2, 4, 10, 20, 50, 100, 200, 400, 600, 800, 1000)
Default value is 1.
	ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10}


Compared with UMTS, the maximum value of N310 and T310 defined in LTE is reduced, therefore the probability of RLF in LTE is higher and the RRC re-establishment is more easily to be initiated. 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. 

Based on the above analysis, in order to improve the user experience of voice service in LTE, we propose that:

Proposal 1: Similar to UMTS, the values of N310/N313 and T310/T313 in LTE Rel-14 need to be extended in order to avoid frequent RRC re-establishment procedures due to RLF, if voice service is configured. 

3 Conclusion and Proposals
In this contribution we discuss how to improve the user experience of voice service, and we make the following proposals:
Proposal 1: Similar to UMTS, the values of N310/N313 and T310/T313 in LTE Rel-14 need to be extended in order to avoid frequent RRC re-establishment procedures due to RLF, if voice service is configured. 
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