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1 Introduction
This document discusses issues related to enhanced voice service for EPS.  It further proposes additional text for the System and Service Requirements section of the draft TR 22.813, which will be the outcome of the study item being conducted on this topic in SA1 and SA4.
2 Voice Quality Enhancements
The EPS will provide an opportunity to offer enhanced conversation voice services.  The enhancements may introduce new features such as wider audio bandwidth or multiple channels of audio.  However, there are still several aspects of currently available features that will continue to be required for EPS but have significant room for improvement.  Enhancements for EPS service should also capitalize on the opportunity to improve perceived quality for narrow band services.
Narrow band service in pre-Release-9 systems is still worse than POTS due to the more challenging channel conditions, higher frame erasure rates, and limited spectrum (i.e., capacity constraints).  EPS should include enhancements to alleviate or compensate for these constraints.  In particular, robustness to channel impairments should be provided with a focus on resiliency to the patterns of losses typical for LTE/EPS.  Furthermore, greater spectral efficiency without sacrificing quality can help reduce channel degradations by reducing congestion on networks.  Additionally improved spectral efficiency may be of growing importance as the demand for data services increases.

In addition to improving narrow band services, EPS service enhancements should also improve the quality of wide band services available in pre-release-9 systems through similar techniques (greater spectral efficiency, better performance under channel impairments). 
3 Interworking considerations
At SA1#41, there was a discussion of the scope of the present WI with respect to interoperation.  In plenary, it was agreed that the current study item does not encompass non-3GPP access, but that 3GPP had to "take interworking into consideration, without specifying individual codecs."  The following sub-sections deal only with general considerations of interworking, including cases of transcoding, and not the specifics (e.g., codecs) of how interworking is to be accomplished.
3.1 Enhanced Services should extend to interworking...even transcoding
Since interworking (e.g., with the PSTN) will be required for a long time to come, service requirements are needed and can be set relative to service under interworking conditions in pre-EPS systems.  Enhancements to service attainable with EPS should not be limited to EPS-only calls.  Quality on EPS should exceed that of pre-EPS even when both networks are interoperating with pre-release-9 3GPP systems or both are interoperating with non-3GPP systems (including GSTN/PSTN).  In the case when matching codecs cannot be negotiated, this means quality improvements should even be attainable when transcoding is required.
3.2 Requirements and Examples
Users on EPS will be acquainted with the enhanced conversational services it provides.  Completely reverting to pre-EPS service quality when on calls with non-3GPP terminals would cause a large degradation compared to EPS-only calls.  Users may interpret this as a failure of their enhanced service, for which they may have paid a premium.  Therefore, interworking quality on EPS should improve relative to pre-Release-9.
One particular scenario that suffers from poor quality in pre-Release-9 systems is music quality.  Enhanced services on EPS should provide better quality music both on EPS-only calls and interworking calls.  One example is transcoding music when interworking with POTS.  In this case, pre-Release-9 systems significantly degrade the quality coming from the terminal or media server connected through POTS to the PSTN.  EPS should improve upon this service.  A similar situation –as yet uncommon today, but perhaps not in the future – can exist for wideband music.  For example, an enterprise media server connected to a gateway that does not implement 3GPP codecs.

In such cases – when the start and stop of music cannot be signaled – conversational delay must be maintained for music signals since automatic detection is bound to make occasional errors.  Music quality should be consistent regardless of whether the start and stop of music can be signaled.

4 Proposed Changes to Section 6 of the draft TR 22.813
6
System and service requirements

The following system and service requirements are derived from the use cases described in section 5. 

[Editor's note: this work will be done by TSG SA1 experts]
6.1
General service requirements

Tbc.

6.2
Backward service interoperability with pre rel9 3GPP networks and devices

It is important to remind that cost efficiency is one important objective of EPS. Transcoding generates additional network costs (transcoding gateways), degrades audio quality and increases latency. Transcoding-based solutions for ensuring service interoperability shall be avoided as much as possible.

Besides, conference call may interconnect subscribers using enhanced quality services equipped with new enhanced devices and users with "old/legacy" terminals. The best possible quality shall be delivered to all participants.

If transcoding cannot be avoided, voice conversational quality degradation shall be as limited as possible.
Transcoder-free interoperability with AMR-NB shall be required.
6.X
Backward service interoperability with non-3GPP networks

Interworking with non-3GPP systems is required.  Transcoding in these cases should be avoided if possible, but should be provided as a fall-back.

6.3
Audio bandwidth
Wideband service will be an important aspect of enhanced services.  If a new codec is evaluated for EPS, support for wideband service should be a requirement of the new codec.  However, since EPS can enable enhancements for both NB and WB service, the decision to deploy WB service shall be at the discretion of individual network operators.
6.4
Support of mono or multi-channel signals (stereo, 5.1 …)

Support of mono channels should be required.  Support of multi-channel signals should be optional.
6.5
Voice quality performance
Voice service quality under minimal channel degradations should be no worse than voice service on pre-EPS systems under similar conditions.  Voice service quality under poor channel conditions should be better than voice services under similar conditions on pre-EPS systems.

Improved spectral efficiency will improve quality by reducing network congestion thereby lowering delays and frame losses/erasures.  EPS conversational services should include narrow band modes of operation that offer better spectral efficiency than AMR12.2 without loss of quality. Similarly wide band modes of operation should offer better spectral efficiency than AMR12.65 without loss of quality.  This will provide network operators the flexibility to control congestion in a way that is imperceptible to end users.
6.6  
Audio quality performance

Quality of narrowband music on EPS should be no worse than narrowband music through POTS.  Quality of wideband music on EPS should be better than wideband music on pre-Rel-9.  Music quality should be consistent regardless of whether the start and stop of music can be signaled.

6.7
Perceived end-to-end service quality
Tbc.

6.6
Complexity and efficiency of service implementation

Tbc.

6.Y
Capacity Considerations
EPS, by going to an all IP architecture, enables many more services to be delivered to the end user over the previous networks. Along with this increased growth, traditional voice services will have more competition for bandwidth and network resources in some EPS networks.  Other EPS networks will be deployed with much larger bandwidths available.  In order to meet this wide range of network capacities and demand, network operators need flexibility to maximize voice capacity.  Providing this greater flexibility to operators in configuring their voice services based on capacity constraints is another voice service enhancement covered in this study.
EPS shall provide operators options of compression schemes with improved spectral efficiency over previously defined compression schemes such as used for AMR12.2 and AMR12.65.
6.7
Other features

Tbc.

