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1. 
Introduction

A new Rel-13 Work Item ([1]) has been approved at RAN#66, targeting to add UTRAN support for EVS over CS, as per SA4 ongoing Rel-13 work. A high-level RAN work plan and summary of UTRAN specifications impacts was already submitted to RAN3#86 ([2]). Recently, an overall Work Plan (across SA4, CT and RAN WGs) was submitted to SA4 ([3]).
This paper provides some information on EVS, and initial discussion points on RAN3 UTRAN impacts related to EVS over CS operation.
2. 
EVS background

This section is provided for information, and covers some initial considerations related to two specific areas, under discussion in SA4, i.e., codec rates and RAB subflows operation. 

EVS codec bit rates 

The source codec bit rates of EVS are listed below. SA4 is still discussing about potential EVS mode sets and default modes/configurations.

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


As per initial considerations provided to SA4 ([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. With regard to EVS mode sets (and default codec rates), there are multiple choices to consider and discuss: for example, a single EVS codec mode set containing all EVS bit rates (up to the selected upper limit, e.g. 24.4 kb/s), multiple single-rate code sets, or something in the middle, such as several small mode sets, each containing few modes/rates. As expected, a comprehensive mode set would allow a large variety of EVS modes when adapting to different conditions, but may not be desirable from an implementation complexity and testability perspective. 
As done for other codecs, one or few default codec mode sets shall be finally selected, mainly based on commercial interest and thus expected deployment/IOT availability. Such selection will drive the definition of the initial RAB configurations (especially those referenced by the final test/IOT specs). Other RABs/configurations may be added later, if/when suitable. 

One more angle to consider, as part of the final codec rates and configurations, is the requirement to support legacy interoperable AMR-WB modes (called IO modes). As per SA4 discussions, one possibility is to initially consider only the “default” AMR-WB rates (i.e. 12.65/8.85/6.6, as per test specs and typical deployments today). 

RAB subflows

Another relevant discussion point (also brought up in SA4, [3]) is about channel coding and protection schemes of the EVS frame/bits. As is known, there are two main schemes for EVS channel coding, Unequal Error Protection (UEP), used for AMR codecs (e.g. with 3 classes of bits), and Equal Error Protection (EEP), with no class differentiation. Our initial expectation is that the potential benefits of UEP over EEP scheme are not significant, thus we propose to apply EEP channel coding for EVS.
If EEP is adopted, one could also simplify the RAB configuration for EVS RABs, allowing a simple single RAB subflow (rather than three, as for AMR). Such mode of operation simplifies the definition of new EVS RABs and parameters configurations; no other RAN specifications impacts are foreseen due to using 1 RAB subflow.
3. 
RAN3 protocols and specification impacts
As described in [2], minor RANAP signalling impacts are expected. In particular, one Information Element (IE) may be affected. This is the NAS Synchronisation Indicator, used to signal a certain codec type, as further described below.

3.1 NAS Synchronisation Indicator
This IE is defined as container for non-access stratum information, i.e. codec type indication, to be transferred transparently through UTRAN, from CS domain to the UE. 
At NAS level [4], for speech calls, a UE shall indicate all codecs that it supports for UTRAN in the NAS Supported Codec List information element. If the Supported Codec List IE is received, then the network shall use this list to select the codec for Iu mode and indicate the selected codec to the UE via RANAP and RRC protocol in the NAS Synchronisation Indicator IE. 

As per Iu/RANAP specification [5], if the NAS Synchronisation Indicator IE is contained in certain RANAP messages (from MSC), e.g. RAB ASSIGNMENT REQUEST (or RELOCATION REQUEST) message, the (target) RNC shall pass it to the radio interface protocol for transfer to the UE.
The tabular presentation of this IE is in clause 9.2.3.18 of [5]:


[image: image1]
The codec type is derived from the 4-bits string as described in the NAS specification [4]: NAS Synchronisation Indicator IE shall be coded as the 4 least significant bits of the selected codec type (CoID) defined in TS 26.103 [6], and reported below for reference.
	Bit 8…Bit 1
CoID
	Codec_Type
	Name

	0000.0000
	GSM Full Rate (13.0 kbit/s)
	GSM FR

	0000.0001
	GSM Half Rate (5.6 kbit/s)
	GSM HR

	0000.0010
	GSM Enhanced Full Rate (12.2 kbit/s)
	GSM EFR

	0000.0011
	Full Rate Adaptive Multi-Rate
	FR AMR

	0000.0100
	Half Rate Adaptive Multi-Rate
	HR AMR

	0000.0101
	UMTS Adaptive Multi-Rate
	UMTS AMR

	0000.0110
	UMTS Adaptive Multi-Rate 2
	UMTS AMR 2

	0000.0111
	TDMA Enhanced Full Rate (7.4 kbit/s)
	TDMA EFR

	0000.1000
	PDC Enhanced Full Rate (6.7 kbit/s)
	PDC EFR

	0000.1001
	Full Rate Adaptive Multi-Rate WideBand
	FR AMR-WB

	0000.1010
	UMTS Adaptive Multi-Rate WideBand
	UMTS AMR-WB

	0000.1011
	8PSK Half Rate Adaptive Multi-Rate
	OHR AMR

	0000.1100
	8PSK Full Rate Adaptive Multi-Rate WideBand
	OFR AMR-WB

	0000.1101
	8PSK Half Rate Adaptive Multi-Rate WideBand
	OHR AMR-WB

	0000.1110
	spare, for future use
	

	0000.1111
	<NOTE: [7] says that such value is reserved for Codec_Extension for AoIP and TFO, not for OoBTC. TBD if usable for EVS or not>
	

	….
	<skipping other CN-only entries>
	


As indicated to SA4 ([3]), re-using the spare value (highlighted in green in the above table) may be enough to indicate/negotiate support/use of EVS. There are, though, some pending discussions on the possibility/need to have more than one code point (e.g. to differentiate EVS mode sets), thus no conclusion has been reached yet.
From a RANAP protocol point view, it is clear that impacts would be avoided if the legacy bit string size (4 bits) can be re-used, thus limiting the new EVS code points to one seems a preferable option (FFS if two can be re-used, also considering NAS/CT signalling constraints).

3.2 Other possible RAN3 Impacts
EVS supports a number of codec bit rates, and the modes or mode sets are currently under discussion. Ultimately their definition will impact the RAB configurations and RAB subflows. Some information on these is included in Annex A. However at this stage, none of these aspects appears to have a direct impact on RAN3 specifications.
TS 25.415 contains an informative Annex (Annex A) on “Illustration of usage of RFCI for AMR speech RAB”, which includes examples of RAB sub-flows for different codec rates. However there is no suggestion that this would need updating since its goal is to illustrate the principle. In fact the Annex refers to TS 26.102 which includes full descriptions of RAB parameters, and specifically mapping of AMR codec parameters to the Iu interface. A similar exercise is performed for AMR-WB in 26.202; both of these specifications are in the remit of SA4, and therefore it is expected that similar material for EVS over UTRAN CS will also be generated by SA4.
4. 
Conclusions
This paper has provided some initial discussion of RAN3 impacts of the support of EVS over UTRAN CS. At this stage, only one possible impact has been identified, and this will depend on codepoints to be decided across several groups. However we could already state that it would be desirable to reuse the existing spare Codec Identifiers, which would allow to reuse existing RANAP and avoid ASN.1 impacts.

Other potential impacts are under investigation, and RAN3 is kindly requested to keep this under review in future meetings. The sourcing company will provide relevant updates on the progress of other groups to allow further analysis to be completed.
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9.2.3.18	NAS Synchronisation Indicator


This information element contains transparent NAS information that is transferred without interpretation in the RNC.


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
NAS Synchronisation Indicator�
M�
�
BIT STRING (SIZE(4))�
The coding of this IE, transparent for RNC, is described in the subclause "Speech Codec Selection" of TS 24.008 [8].�
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