TSG SA4#74 meeting
Tdoc S4-130631
8-12 July, 2013, Dublin, Ireland

	Source:
	Audience, Inc.

	Title:

	Proposed C+V-O Framework for VoLTE UE Delay Requirements 

	Document for: 
	Discussion and Approval

	Agenda Item: 
	8


1 Introduction
In Rel 11, SA4 compromised on a UMTS UE delay requirement that was largely unsatisfactory to all parties involved.   While half of us thought we should strive for a much lower mandatory value than we ultimately settled on to minimize the impact of delay on the user experience, the other half wanted an even higher value to ensure they had the necessary time to make all of the additional unspecified voice enhancement they were being asked for in the UE by carriers.  Ultimately, we ended up with a mandatory value of 220 ms that may be too high if the UE is not doing any additional voice enhancements beyond those defined by 3GPP (e.g. Rx noise reduction, Bandwidth expansion, etc.), and a performance objective of 185 ms which required a Note explaining 185 is a fairly aggressive target if one is expecting these unspecified enhancements in the UE.
One E2E UE delay number for all scenarios is inappropriate.

The source asserts that the reason we were unable to come up with a satisfactory result in Rel 11 is because we focused on one single number and failed to consider multiple scenarios.  One camp focused on the most desirable scenario while the other was worried about the unknown.    
Our reality will of course be different with each and every combination of sending UE, receiving UE, network and carrier. Furthermore, in VoLTE, we already know we will support multiple profiles for Jitter Buffer Management, making a single number even less appropriate.   
This document proposes a framework that would allow us to establish accurate requirements for a 3GPP defined Core scenario, provides additional time for well-defined supported Variations (such as Jitter profiles) and explicitly excludes from the requirement any carrier-mandated Optional call enhancement functionality that either does not have, or exceeds, a 3GPP-defined requirement or test method.
2 C+V-O Framework Proposal
The general premise of the Core +Variations -Optional Framework is 
· Core UE Delay comprises only those components of delay that will occur in every supported scenario.  These are mandatory call-path components defined by 3GPP with well-known, consistent values for delay.  (e.g. AMR-NB Tx coding, Rx decoding, AEC, Tx NS, etc.). 

· Variation Delay is the sum of 
· Any 3GPP defined, optional functionality beyond the core scenario that may cause delay in the call path.  (e.g. The added time Superband decoding takes beyond that of AMR-NB) 

and
· Delay whose value will change to a pre-determined value when a specific set of defined conditions are met  (e.g. packet loss and latency profiles to determine the appropriate delay of the JBM). 

· Optional Delay is

· Delay that is introduced by carrier-requested functionality present in the UE that is not defined by 3GPP and hence cannot be included in the 3GPP UE Delay requirement.  (e.g Bandwidth expansion, Rx Noise Suppression, etc.)
and

· Delay introduced by carrier-specified values which exceed the 3GPP defined requirements.  (e.g. Carrier asks for N-MOS >4.0 in 6dB noise, 3GPP specifies 3.0 in 3dB)

2.1 Measuring Delay using C+V-O Framework
Ideally, using this framework, calculation of VoLTE UE Delay would comprise only Core and Variations with all carrier requested options turned off.
UE Delay = DC + Dv  -  Do
where

Dc =3GPP defined constant for Core Delay

Dv = DelayVariable 1 …+DelayVariable N)  

Do = 0 ms.  (All Options disabled)  

2.1.1 Reporting Optional Delay, and accounting for Optional functionality that cannot be disabled during e2e testing.

More realistically, in some cases it may not be possible to turn off the requested optional functionality during measurement and its value will need to be accounted for and removed from the total, thus the formula for the delay attributed to each option that is left on during the UE Delay test becomes
Do = DelayOption 1…+DelayOption N)  
and the total Optional Delay shall be subtracted from the reported measurement.  
Furthermore, UE manufacturers should self-report the delay of all Options to the carrier customer (and testing entity as needed) to allow a carrier to make an informed decision about the optional audio enhancement benefits versus any additional delay attributed to that feature.
2.2  Using C+V-O allows Carriers and UE OEMs to Innovate 

Using a framework such as C+V-O will allow SA4 to produce a tight baseline delay consisting only of Core Delay and supported, defined Variations such as AMR-NB/WB/Superband, but still allow carriers and UE OEMs to innovate and differentiate via Optional audio enhancements, fully aware of the tradeoffs they are making wrt features vs delay.
3 Proposal
It is proposed that SA4 should

· Adopt the C+V-O Framework for VoLTE UE Delay Discussions and resultant Requirements and Measurements
· Decouple discussions of Core Delay, Supported Variations and the explicit exclusion of Options to allow advancing each topic in parallel.
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