
3GPP TSG RAN WG2 #89bis
 R2-151059
Bratislava, Slovakia - April 20-24, 2015

Source: Qualcomm Incorporated

Title: Proposals for UTRAN support of EVS over CS
Document for: Discussion and Approval

Agenda Item: 11.3
1. 
Introduction

This paper provides some further discussion points and proposals related to the Rel-13 Work Item targeting to add UTRAN support for EVS over CS ([1], [2]). Few initial RAN2 considerations, from RAN#89, were provided to SA4 ([3]), such as:

· From a RAN2 point of view a maximum bit rate of 24.4kbps is an acceptable upper limit and can be supported by existing RAB parameters (e.g. TFCIs).

· RAN2 has a preference to limit the number of codec rates per RAB. A large number of codec rates would introduce complexity and test issues.

· In addition to limiting the number of codec rates, RAN2 recommends to initially focus on the AMR-WB IO modes and rates that are available in the UE conformance test specs.

· RAN2 strongly recommends to limit the number of new code points for EVS code type.  


This paper provides some further discussion points and proposals, aligned with recent SA4 contributions [4], e.g. on EVSoCS mode sets, RAB configurations and capacity aspects.

About EVS code points, and potential impacts to RRC signaling ([5]), the final decision is up to SA4, so no further consideration is added here. 
2. 
Discussion
2.1 EVS codec bit rates (for reference)
The source codec bit rates of EVS are listed below [7]. 
NOTE: SA4 is still discussing about EVS mode sets and default modes/configurations for CS, but so far the identified range of codec rates applicable to CS seems to be [5.9..24.4kbps].
Table 1: Source codec bit-rates for the EVS codec

	Source codec bit-rate (kbit/s)
	Audio bandwidths supported
	Source Controlled Operation Available

	5,9 (SC-VBR)
	NB, WB
	Yes (Always On)

	7,2
	NB, WB
	Yes

	8.0
	NB, WB
	Yes

	9,6
	NB, WB, SWB
	Yes

	13,2
	NB, WB, SWB
	Yes

	13,2 (channel aware)
	WB, SWB
	Yes

	16,4
	NB, WB, SWB, FB
	Yes

	24,4
	NB, WB, SWB, FB
	Yes

	32
	WB, SWB, FB
	Yes

	48
	WB, SWB, FB
	Yes

	64
	WB, SWB, FB
	Yes

	96
	WB, SWB, FB
	Yes

	128
	WB, SWB, FB
	Yes


Note: for source controlled variable bit rate (VBR) at 5.9 kb/s (average gross bit rate), VBR coding of active speech shall be composed of frames from a subset of the following per-frame gross bit rates: 2.0, 2.8, 4.0, 5.6, 7.2, 8.0 kb/s.
2.2 Bit rates and capacity impacts
This section covers some initial considerations on RAN capacity impacts related to EVS codec rates.
As per initial RAN2 considerations ([3]), the maximum bit rate over CS should be limited (to provide significant trade-off capacity vs quality performance), e.g. 24.4 kbps could be a suitable upper limit. 
The table below provides a mapping of EVS codec rates (and AMR-IO modes) to DL PHY Spreading Factors over the radio interface, which drive the main capacity constraints (and trade-offs) between lower and higher codec rates. For example, a SF=64 will provide half radio capacity (in terms of maximum number of OVSF codes, thus radio channels) compared to SF=128.
Table 2: Mapping of codec rates to DL radio SF
	Bit Rate
	Associated DL Spreading Factor 
(= max theoretical # OVSF codes)

	EVS 2.0 kbit/s SID
	

	EVS 2.4 kbit/s SID
	

	EVS 5.9 kbit/s VBR
	SF=256 (alt.128)

	EVS 7.2 kbit/s
	SF=128 (alt.256)

	EVS 8 kbit/s
	SF=128 (alt.256)

	EVS 9.6 kbit/s
	SF=128

	EVS 13.2 kbit/s
	SF=128

	EVS 16.4 kbit/s
	SF=64

	EVS 24.4 kbit/s 
	SF=64

	AMR-WB 6.60 kbit/s   
	SF=256 (alt. 128)

	AMR-WB 8.85 kbit/s   
	SF=128 

	AMR-WB 12.65 kbit/s 
	SF=128

	AMR-WB 15.85 kbit/s  
	SF=64

	AMR-WB 23.85 kbit/s  
	SF=64


    Note: the “alt” value in brackets corresponds to an alternative option.
As known today, commercial CS networks use RABs with max bit rate of 12.2/12.65 kbps (mainly to limit the impacts to capacity due to SF settings). For both AMR-NB and AMR-WB, RAN2 [6] has also defined single RABs with very low rate (5.9 or 6.6) to maximize CS voice capacity.

Based on the above data and considerations, few initial proposals for potential EVS mode sets are captured in the following section (aligned with SA4 contributions [4]).
2.3 EVS configurations and mode sets
Table 3 provides a proposal on EVSoCS mode sets, focusing on few relevant (initial) configurations.

Table 3: Allowed Configurations for the UMTS_EVS Codec Type

	         Configuration →
↓ Codec Mode 
	
0
	
1
	
2
	3
	
...
	
N

	24.4
	
	1
	
	...
	...
	...

	16.4
	
	1
	
	
	
	

	13.2
	1
	1
	
	
	
	

	9.6
	1
	1
	
	
	
	

	8
	1
	(1)
	
	
	
	

	7.2
	1
	(1)
	
	
	
	

	5.9
	1
	(1)
	1
	
	
	

	AMR-WB IO modes
	
	
	
	
	
	

	12.65
	(1)
	(1)
	
	(1)
	
	

	8.85
	(1)
	(1)
	
	(1)
	
	

	6.60
	(1)
	(1)
	(1)
	(1)
	
	


NOTE: The "1" in the table indicates that the Codec Mode is included in the Codec Set of the Configuration. “(1)” means TBD.
Configuration 0 is the default. It includes the EVS primary modes using SF=128 (taking capacity constraints into account, and aligned to current deployed CR RABs), and (TBD) the most important AMR-WB IO modes (12.65, 8.85 and 6.6 kb/s modes, as deployed today).

Configuration 1 targets a wider range of EVS codec rates and covers bit rates where super-wideband (SWB) speech and audio may be supported; also full band (FB) would be supported at the bit rates (16.4 and 24.4 kbps).

Configuration 2 targets maximum capacity savings, e.g. allowing a DL PHY spreading factor of 256. For AMR-IO modes (TBD), only the AMR-IO mode 6.6 kbps is considered (also configurable with SF=256). 

About the inclusion of AMR-IO modes into EVS configurations (left TBD), certain issues and impacts in terms of RAB configuration should be discussed together with channel coding error protection schemes (UEP vs EEP). For example, in alternative (or in addition) to a common EVS and AMR-IO configuration (shown for configurations 0-2 above), one option could be to define those AMR-IO modes separately (e.g. as shown for configuration 3 in Table 3).
Other notes about the configurations above (more specific to SA4 aspects):

· Modesets have to be contiguous to be compatible with the EVS VoLTE side because of SDP parameters.

· In a mode set with bit rates that support various audio bandwidths, it is preferred to use that bit rate at the maximum possible bandwidth (i.e., for example 13.2 kbps mode should be used preferably at SWB). 

As per legacy codecs, other codec mode sets and RABs can be added in a flexible manner if/when needed, i.e. new RABs and test requirements can be added over time, based on commercial deployment and IOT availability.  

3. 
Conclusions
This paper has provided some further discussion points pertaining to the support of EVS over UTRAN CS. In particular, certain options and impacts regarding codec rates and RAB configurations have been described. Based on those aspects, the following conclusions and proposals are made:
· It would be beneficial to define a default EVS mode set including codec rates from 5.9 to 13.2 kbps, targeting similar OVSF capacity limits as current deployed codecs. 
· It would be beneficial to define a RAB with very low data rate (high spreading factor), in order to maximize CS voice radio capacity. In particular, adding a EVS configuration including the 5.9 VBR mode only would be preferable from a RAN2 point of view.
· Impacts of adding AMR-WB IO modes to the same RAB configuration as EVS, or a separate one, should be further evaluated.
It is proposed to send a LS to SA4 informing them about RAN2’s view and preferences.   
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