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1. 
Introduction

As part of the Rel-13 Work Item on UTRAN support for EVS over CS ([1]), SA4 has sent a LS to RAN WGs ([2], including RAN2), capturing their recent agreements or working assumptions, and asking to provide some feedback on radio related matters. This paper addresses relevant RAN2 aspects and actions.

Here are few excerpts from the SA4 LS (description), mainly to introduce the latest agreements on EVS mode sets and codec rates:

-----------------

SA4 decided to define at least one mode set for each SF. For each SF all rates that can be supported should be included. The following table shows all the bit rates per second and net bits per frame:

	Config.
	
	No Data
	SID
IO
	SID
PRI
	2.8
	
6.60
	7.2
	8.0
	
8.85
	9.6
	
12.65
	13.2
	16.4
	24.4

	A
	SF= 256
	0
	40
	48
	56
	132
	144
	160
	(177)
	(192)
	
	
	
	

	B
	SF= 128
	0
	40
	48
	56
	132
	144
	160
	177
	192
	253
	264
	(328)
	

	C
	SF= 64
	0
	40
	48
	56
	132
	144
	160
	177
	192
	253
	264
	328
	488


-----------------

Note: The numbers in brackets are TBD (input required from RAN1).
Examples of RAB configurations corresponding to those three EVS mode sets are provided (as initial draft) in a separate RAN2 paper [3]. Some parameters and details need further verification (among RAN1 and RAN2).

SA4 is also considering a potential extra mechanism called CMR (Codec Mode Request), consisting of signalling carried in-band (overhead, part of the EVS payload), which may be used e.g. for BW control. It should be noted that SA4 has not yet concluded whether to add such mechanism or not. From the SA4 LS (description):

-----------------

It is proposed to send CMR also on Iu and Uu and this may require some small overhead in each Configuration also on UTRAN, transparent to the RNC. The expected minimum overhead (3...5 bits) depends on the number of modes in each Configuration and would lead to the following table with payload bits per frame:

	Config.
	
	No Data
	CMR only
	SID
IO
	SID
PRI
	2.8
	
6.60
	7.2
	8.0
	
8.85
	9.6
	
12.65
	13.2
	16.4
	24.4

	A*
	SF= 256
	0
	3
	43
	51
	59
	135
	147
	163
	(180)
	(195)
	
	
	
	

	B*
	SF= 128
	0
	4
	44
	52
	60
	136
	148
	164
	181
	196
	257
	268
	(332)
	

	C*
	SF= 64
	0
	5
	45
	53
	61
	137
	149
	165
	182
	197
	258
	269
	333
	493


“CMR only” in this context means: the application requires in rare cases to transmit the CMR in speech pauses. Another possibility would be to use the full CMR as defined for the RTP payload format (7 bit). If the modes in brackets could be included in Configuration A and B, then one more bit for CMR would be required (not shown here).

-----------------

Next section discusses specific RAN2 inputs requested by SA4.

2. 
Discussion
Topics are split into separate sub-sections below, for editorial clarification, following the same order as they are mentioned in the SA4 LS ([2]).

2.1 Assumptions on Error Correction Coding

From the SA4 LS (actions):

-----------------

SA4 assumes that equal error protection is used for all rates in all Configurations and seeks guidance from RAN2 on this aspect. 
SA4 further assumes that reliable error detection, at least as good as for AMR-WB, is provided. Reliable error detection is important for speech quality.

-----------------

RAN2 discussion

About error protection, some simulation results have been provided in [4]. Based on the corresponding analysis and conclusions, using EEP for EVS seems a suitable choice.
About error detection, S4 assumption is also agreeable. In fact, error detection can be mainly correlated to CRC pass rate/performance. Given the same CRC size (12 bits), it is expected that similar error detection reliability would be met both with EEP and with UEP, for both EVS-primary and WB-IO modes. .

2.1 Other RAN2 Actions 

From the SA4 LS (actions):

-----------------

SA4 asks RAN1 and RAN2 to take the above working assumption into account for the design and optimization of the UTRAN radio channels for the above listed Configurations (A, B, C, A*, B*, C*).

-----------------

RAN2 discussion

Examples of RAB configurations corresponding to EVS mode sets A/B/C are provided (as initial draft) in a separate RAN2 paper [3]. Some parameters and details need further verification (among RAN1 and RAN2). As expected, EVS configurations including many codec rates result in additional RAB complexity - both from a configuration point of view and for the UE implementation (blind TF detection)
About CMR related configs (few extra OH bits in the payload), only few qualitative considerations can be given: it seems trivial to add few extra bits (CMR) to the EVS payload, i.e. no big changes in the overall RAB configuration and parameters. On the other hand, implementation/test changes/impacts (vs re-using legacy payload sizes & tested configurations) may require further evaluation.

-----------------

SA4 is interested to understand the resulting bit error rates, frame loss rates, rate of undetected corrupted frames and so on, for all modes in the tables, including the ones in brackets.SA4 will take these results into account to make the final decisions on the Configurations.

-----------------

RAN2 discussion

Some simulation results, focusing on few selected codec rates and metrics (related mainly to error protection schemes) have been provided in [4]. There is no plan, nor identified need, to perform additional simulations/analysis or assess other performance metrics.
-----------------

SA4 ask RAN1 and RAN2 to give feedback on potential impacts of removing the lower rates from 2.8 kbit/s up to 8 kbit/s inclusive.
-----------------

RAN2 discussion

At high level, removing codec rates from a certain EVS configuration makes the RAB configuration simpler. However the trade-off is in unnecessary RAB reconfigurations required to switch between low & high rate configurations, if/as needed (e.g. for capacity/load reasons). 
Overall, voice capacity gains are considered very important, thus it is recommended to include low codec rates in EVS configurations.
3. 
Conclusions
In summary, the following considerations can be derived: 
· Based on initial simulations and analysis [4], RAN2 can agree with the SA4 assumption that using EEP for EVS is sufficiently good. No plan or need to perform additional studies/investigations.

· About the latest SA4 identified EVS configurations (A/B/C), few initial EVS RAB examples have been worked out [3]. As expected, EVS configurations including many codec rates result in additional RAB complexity - both from a configuration point of view and for the UE implementation (blind TF detection). 
· About CMR, there are not many impacts to the RAB configuration due to the addition of few extra bits to the EVS payload size. Performance wise, overhead/capacity impacts should not be significant. Implementation/test costs (vs re-using “legacy” payload sizes & tested configurations), would require further investigation.

· It is considered beneficial to include low codec rates in EVS configurations, mainly from a capacity and RAB reconfiguration standpoints.
----------

RAN2 should discuss the above points and inform SA4 of the final decisions/agreements.   
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