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Introduction
There has been some discussion about requirements for minimizing delay and at present we have established a performance objective of speech path delay of less than 200ms and max of 220ms max roundtrip speech delay has been introduced into a proposed CR to 26.131 for wideband codecs over UMTS.  This proposal for delay mirrors the GSMA’s HDVoice Annex C2.11 requirement and is one of the benchmarks that must be met to receive the HDVoice logo.  
While the HDVoice C2.11 requirement may very well be an appropriate starting point for us to define a delay requirement in SA4, it is incomplete, leaving requirements for GSM and LTE for further study, and failing to breakout the speech delay construction as is done in 3GPP’s existing document or GSM, TS 43.050 Section 3.1 and Annex D.   We’ve gone from an explicit max 143.9ms delay in the Handheld and Wired Headset mode and 143.9 +39ms for echo control and noise reduction in Handsfree mode on the send path to a blanket 200ms-220ms with no explanation

To facilitate discussion, this contribution presents data gathered from measuring the delay of popular UEs being shipped today that bear the HDVoice logo to provide insights as to how UE manufacturers are actually deploying echo and noise reduction in the speech path in Handheld, and revisits 43.050 to propose a more consistent and enforceable approach.
Presentation of Delay Data for HDVoice Phones
Below are the Handset mode results of delay measurements for seven popular devices which bear the HDVoice logo.  Table 1 represents the results AMR Narrowband 12.2 and Table 2 is AMR Wideband 12.65.  The tests were conducted in accordance with ETSI TS 103 739 (V1.1.2), as is specified in the HDVoice requirements. 
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	A
	184.33
	184.29
	184.31
	103.21
	168.27
	168.27
	168.27
	47.17
	150.38

	B
	189.37
	189.35
	189.36
	108.26
	168.00
	168.00
	168.00
	46.90
	155.16

	C
	189.79
	189.75
	189.77
	108.67
	185.85
	186.06
	185.96
	64.86
	173.53

	D
	192.77
	192.73
	192.75
	111.65
	186.00
	186.08
	186.04
	64.94
	176.59

	E
	186.63
	186.52
	186.58
	105.48
	193.15
	193.12
	193.14
	72.04
	177.51

	F
	186.60
	186.58
	186.59
	105.49
	253.77
	253.77
	253.77
	132.67
	238.16

	G
	237.21
	237.25
	237.23
	156.13
	232.31
	232.31
	232.31
	111.21
	267.34


Table 1: Send, Receive and Round Trip delay times for 7 HDVoice UE’s in Handset Mode using AMR Narrowband 12.2
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	A
	184.71
	184.02
	184.37
	103.27
	187.69
	187.69
	187.69
	61.59
	164.86

	B
	189.69
	189.69
	189.69
	108.59
	208.06
	208.06
	208.06
	81.96
	190.55

	C
	190.29
	189.92
	190.11
	109.01
	186.65
	186.98
	186.82
	60.72
	169.72

	D
	191.38
	191.35
	191.37
	110.27
	205.19
	205.21
	205.20
	79.10
	189.37

	E
	190.77
	190.54
	190.66
	109.56
	226.29
	226.27
	226.28
	100.18
	209.74

	F
	187.37
	187.40
	187.39
	106.29
	270.56
	270.56
	270.56
	144.46
	250.75

	G
	215.44
	215.46
	215.45
	134.35
	233.81
	233.91
	233.86
	107.76
	242.11


Table 2: Send, Receive and Round Trip delay times for 7 HDVoice UE’s in Handset Mode using AMR Wideband 12.65
Discussion
Looking at the data, we see very few of these devices meet 43.050’s existing requirement of 143.9.  But several are close to the Handsfree requirement of 182.9ms (143.9+39) which would indicate the use of additional speech processing such as noise reduction in the sending path in Handset mode. 

We also see many UEs above this mark, which could indicate NR in the receive direction as well.  --In fact doubling the NR for both directions comes to 221.9ms, close to HDVoice's 220ms. 
We know that the HDVoice requirement of 220ms was chosen by measuring the delay of existing devices in the market and working backwards to find a delay number that would not exclude too many popular devices that had high voice quality despite the delay.

Unfortunately, we are only guessing at how the speech processing is apportioned, because HDVoice doesn’t require a breakout of “core” processing and additional processing such as is done in 43.050.
Proposal
Based on the measurements presented here and the GSMA's own findings,  20ms appears to be a valid number for total speech delay when you consider bi-directional echo and noise reduction. However, there is a risk in removing 43.050's explicit breakout for additional processing could cause bloated implementations of individual components in the speech path, and reduce accountability and enforceability of the requirements and cause compatibility problems by producing configurations that are over the 220ms limit. 
With this in mind, we propose the following.

1. Retain the maximum delay of 220ms in GSMA TSGVLR’s HDVoice specification.

2. Use 43.050’s structure to have “core” and additional voice processing breakouts
3. Extend 43.050’s existing requirement of 39ms for additional voice processing in the Send direction in all modes (handset, wired headset, handsfree, etc.)
4. Retain 43.050’s requirement of 143.9 without additional processing

5. Take the remainder of the 220 ms and allocate to Receive side additional processing

· Receive-side additional processing = 220 - 143.9 - 39 = 37.1ms
6. Allow Receive-side additional processing of 37.1ms in all modes (handset, wired headset, handsfree, etc.)
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