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Abstract of the contribution: This paper proposes some evaluations criterial to KI#1 
1. Introduction
KI#1 is about how to improve VoLTE call setup success rate and minimize the negative impact on user experience for VoLTE subscriber in LTE with bad coverage overlaid with 2/3G CS coverage.

The root cause was indicated as:

VoLTE may require better LTE RSRP compared to data service, which means the LTE radio signal may be good enough for pure data session but may not be good enough for VoLTE (i.e, QCI-1).
And the solution being studied should address the following:

How to improve VoLTE call setup success rate and minimize the negative impact on user experience for VoLTE subscriber in LTE with bad coverage overlaid with 2/3G CS coverage
2. Discussion

Increasing call setup rate under LTE or making VoLTE a better experience for the user is a topic that is ongoing in 3GPP. For example:

1. RP-160563-Study on enhancement of VoLTE has the following objective:

	The objective of this study item is to investigate the potential RAN enhancements to:

· ..
· improve the VoLTE/video  quality perceived by the user by reducing packet loss or allowing the use of higher codec rate;
· prioritize VoLTE/video access and/or VoLTE/video related signaling and reduce call drop probability;


2. RP-160571- Study on HSPA and LTE Joint Operation has the following objective:

	… Tight-integration of HSPA and LTE could be a way for satisfied voice supporting and high data rate 

The objective of the study item is to study some possible solutions to support CS in UMTS and PS in LTE, evaluate the impacts on network architecture and interface, e.g.

1) Assumption: UE always camps on LTE and voice service is on UMTS 


3. EVS codec that was standardized in Rel-12 and was recommended for VoLTE. EVS is designed to have both high quality voice and perform much very robustly in poor radio conditions. Some quotes are referenced below:

	The additional error robustness of Full HD Voice will also mean that these higher quality services are provided over more of the coverage area of an operator’s network; increasing the satisfaction level of end-users. 

Ref: https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=6&ved=0ahUKEwi9iKvOqd3MAhVBxGMKHco9BHIQFgg_MAU&url=http%3A%2F%2Fwww.huawei.com%2Filink%2Fen%2Fdownload%2FHW_377700&usg=AFQjCNF-APlvReYdKObI0KiTi0Ia2QwirQ&sig2=Sn_OC0Xdg6j-lxNdRu6tSA 


	EVS is the first 3GPP conversational codec offering up to 20 kHz audio bandwidth, delivering speech quality that matches other audio input such as stored music, while offering high robustness to delay jitter and packet losses.
Ref: http://www.3gpp.org/news-events/3gpp-news/1639-evs_news


	Besides potential capacity benefits, the EVS codec at low bitrates improves VoLTE uplink coverage in coverage limited cells, while maintaining the same voice quality at the cell edge, because the LTE terminal can focus its power on a smaller number of physical resource blocks. Secondly, as shown in figures 6 and 7, the EVS codec can provide comparable audio quality at significantly higher FER levels than AMR or AMR-WB. This also improves the uplink coverage. Especially EVS-WB/SWB 13.2 kbit/s with the channel-aware mode is well-suited for use in large LTE cells. Its significantly higher error resilience de-compensates sporadic packet losses, which typically arise as the terminal approaches end of coverage.

Ref: http://networks.nokia.com/sites/default/files/document/nokia_3gpp_evs_codec_white_paper_0.pdf


The above 3GPP features / study-item focus on better user experience by allowing faster data-rate while with good quality voice. 

Observation 1: A solution that is aimed for moving UE from LTE to CS is defeating the advance features being provided/developed by 3GPP (i.e, going to CS RAT is backward-looking).

Observation 2: Moving UE with EVS codec the same way as AMR will defeat the benefits of EVS.

Proposal: Solution Selection criteria for solving key issue #1 needs to consider:
1. How it will impact/interact with the above studies or feature?

2. As KI#1 is a transitional issue, the overall system level complexity should be weighted very high (i.e, high level of impacts =  less desired)
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