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1. 
Introduction

As part of the Rel-13 Work Item on UTRAN support for EVS over CS ([1]), one of the RAN2 tasks is to update the TR 25.993 ([2]) for adding new EVS related RABs (and RB/RAB combinations). 
Few EVS RAB examples reflecting previous SA4 agreements were provided in [3], based on the agreed configurations A,B,C with maximum bit-rates of 8.0, 13.2 and 24.4kbps respectively, and with RAB parameters based on proposals in [4]. 
In this contribution, we propose updates to these RAB examples and few other/new assumptions, based on the latest SA4 agreements [7] and outcomes of the last RAN2/RAN1 discussions [4, 5]. The resulting updated RABs are in the accompanying CR to 25.993 [6].
2. 
Discussion
2.1 Working assumptions from RAN2#91bis
The following were agreed as working assumptions at RAN2#91bis [5]: 

· Use TF 0x103 with rate 1/3 convolutional encoding for RAB subflow#2 (which is a dummy subflow) for EVS CS speech RABs on both uplink and downlink. RAB subflow#3 is also a dummy subflow, identical to dummy subflows in existing AMRWB12.65 RABs.

· The EVS CS speech RABs rate-matching attributes will have values in the range 1-256 for both uplink and downlink for all subflows.

· Multi-RAB configurations for EVS using 0kbps UL/DL PS bearer on DCH will use the same configurations for this bearer as used for corresponding AMR mRAB configurations. These are found in Sections 6.10.2.4.1.38a.1.1.2 (UL) and 6.10.2.4.1.38a.2.1.2 (DL) of TS34.108.

· Multi-RAB configurations for EVS using a PS bearer on HS-DSCH/EUL will use the same configurations for this bearer as used for corresponding AMR Multi-RAB configurations. These are found in Sections 6.10.2.4.6.4.1.1.1 (EUL) and 6.10.2.4.5.1.2.1.1 (HS-DSCH) of TS34.108.

· The minimum UL spreading factor for Multi-RAB versions of configurations A,B,C with 16kbps UL DCH PS bearer shall be 32,32 and 16 respectively.
· There is no need to include SRB5 in the agreed EVS configurations.
2.2 Open issues and further updates
The main updates and/or new aspects to be discussed, compared to the RAB examples and proposals provided earlier [3, 4], are as follows:
· Introduction of CMR: based on SA4 agreements on CMR, reflected in [7], all the TBS for all the RAB configurations are to be incremented by 7 bits, to account for the addition of CMR. Further, an additional TBS of 7 bits is introduced for CMR transmission during silence periods. The resulting configurations are then referred to as A*, B* and C* respectively.
· Finalization of DL convolutional coding rate for configuration-A. In [4], rate ½ coding was proposed, however, concerns were expressed regarding implementation difficulties of having a different coding-rate just for this RAB and only for DL.
· Introduction of additional RAB corresponding to super-wideband-only mode-set, based on SA4 agreement in [7]. This mode-set is referred to as configuration-D*, and is a subset of configuration-B* with the same maximum TBS as configuration-B*.

· Introduction of mRAB configurations using 8kbps PS bearer with UL on DCH and DL either on HSDPA or DCH. This mRAB configuration was agreed upon earlier, but not included in [3].
The final set of TBS for the 4 configurations based on the latest SA4 agreement is summarized in Table Z of [7] which is replicated below: 
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2.3 Considerations on issues/updates
2.3.1 Minimum uplink spreading factor

The working assumptions from RAN2#91bis are unaffected by the introduction of the 7-bit CMR. The only assumption that could potentially have been affected is the one related to minimum uplink spreading factor. Following the analysis of [4], the uplink spreading factor SF allows 150*256/SF bits per radio frame for each DPDCH, and the choice of SF attempts to accommodate N bits per radio-frame, where N= ∑ fi Ni . Here Ni is the number of bits per radio-frame at the input to rate-matching in the i-th transport channel for the TFC, and fi is the ratio of the rate-matching attribute of the i-th transport channel to the minimum rate-matching attribute across all transport-channels, and the summation is over all transport channels in the CCTrCh. Assuming all fi =1, for the maximum TFC transmission (maximum EVS packet size sent together with UL DCCH), the values of N were computed in [4] to be 399, 555 and 891 respectively for configurations A,B,C, and further increased by 531 bits for the mRAB versions of these configurations with 16kbps UL DCH PS bearer. With the introduction of 7 bit CMR in all the EVS payloads, all the above values of N are further incremented by 11 bits (due to rate 1/3 convolutional coding => 7*3=21 extra encoder output bits every 20ms). However, this does not change the value of SF required to accommodate N bits, both for the configurations A*,B*,C* and for their corresponding mRAB versions with 16kbps UL DCH PS bearer. 
The mRAB versions using 8kbps UL DCH PS bearer were not analysed in [3]. The number of additional bits per radio-frame at the rate-matching input from the PS bearer in this case changes from 531 (as in 16kbps PS UL case above) to 270 or 267 (depending on whether convolutional or turbo coding is used respectively for the 8kbps bearer). This results in N values of 680, 836, and 1172 respectively for configurations A*,B*, and C* (assuming convolutional coding for the 8kbps bearer). All these N values can be accommodated with spreading factor of 32 which allows 1200 bits per radio-frame. The value N=680 could be accommodated with SF16 if some puncturing (600/680=0.88) is allowed, however recall that N could be higher when all the fi are not equal to 1, so it is preferable to avoid the puncturing. Further, for configuration C*, since N=1172 is quite close to the maximum of 1200 bits allowed with SF=32 without puncturing, it is preferable to use SF16 in order to allow for higher N caused when all the fi are not equal to 1. 
2.3.2 Convolutional encoding rate for configuration-A
For configuration-A, DL rate ½ convolutional encoding was proposed in [4]. This was based on the fact that DL SF256 can accommodate 240 DPDCH bits per radio frame, whereas 399 bits are actually produced with rate 1/3 encoding, resulting in effective coding rate rising to roughly (1/3)*(399/240)=0.55. With the addition of 7-bit CMR, the number of encoded bits per radio frame increases from 399 to 409.5, resulting in new effective coding rate of roughly 0.57. However, in RAN2#91bis, implementation concerns were raised regarding use of encoding rate ½ for configuration-A and rate 1/3 for all other RABs, and also regarding use of different encoding rates for UL (1/3) and DL (1/2) for configuration-A.
Changing the UL to use rate ½ encoding (so as to match the downlink) in this case reduces the value of N as defined above from 410 to 316. This could potentially allow increasing the corresponding minimum UL SF from 64 to 128 (giving 300 UL DPDCH bits per radio frame) provided the puncturing limit PL is set to less than 300/316=0.94 (Note that PL must be even lower if all the fi are not equal to 1, which would cause a larger value of N). However, this minimum UL SF corresponds to the transmission of the maximum EVS payload in configuration-A (167 bits) together with DCCH. The UL DCCH is only transmitted infrequently, and for all the configuration-A TFC without UL DCCH, the UL SF turns out to be the same for both rate ½ and rate 1/3 encoding (namely, SF256 for TBS<=63 and SF128 otherwise). Thus, use of rate ½ encoding on UL results in unnecessary increased bit repetition in UL rate-matching, resulting in some loss in uplink performance. Further it still doesn’t address the implementation concern regarding different encoding rates for different RABs. Finally, we note that as already observed in [4], the DL link advantage of using rate ½ encoding in this case is expected to be small, and was just 0.1dB based on the study described in [4]. Thus, given the implementation concerns raised in RAN2/RAN1, we could agree on rate 1/3 encoding for all the RABs in both uplink and downlink. Note that existing AMR5.9kbps RAB in Section 6.10.2.4.1.9 of TS 34.108 also has a similar issue wherein rate ½ encoding could have been used on the downlink due to high effective code-rate after rate-matching, but it also uses rate 1/3 encoding.
----------------

The discussion in Sections 2.3.1 and 2.3.2 above can be summarized in the following:

Proposal 1: Agree on all working assumptions on EVSoCS from RAN2#91bis (R2-154937), with references to configurations A,B,C in those assumptions replaced by A*,B*,C* respectively.
Proposal 2: EVS CS RAB configurations A*,B*,C* use downlink SF 256, 128 and 64, and minimum uplink SF of 64, 64, and 32 respectively, with puncturing limit PL=1. 
Proposal 3: All EVS CS RABs use rate 1/3 convolutional encoding on both uplink and downlink.
Proposal 4: The minimum UL spreading factor for Multi-RAB versions of configurations A*,B*,C* with 8kbps UL DCH PS bearer shall be 32,32 and 16 respectively
2.3.3 Additional configuration-D* RAB for super-wideband-only mode
The additional RAB corresponds to a mode-set that is a subset of the configuration-B*, but with the same maximum rate as configuration-B*. Thus, the same RAB parameters for configuration-B* can be used, and the RAB can be derived simply by eliminating the appropriate transport formats from the configuration-B* RAB.
Proposal 5: The configuration-D* RAB for the super-wideband-only mode is derived from configuration-B* RAB by eliminating the TBS 167, 151, and 63.
2.3.4 mRAB configurations using 8kbps PS bearer

For 8kbps PS bearer on UL R99, the minimum UL spreading factor is analysed in Section 2.3.1 and summarized in Proposal 4 above. When the DL bearer is carried on HSDPA, it can reuse the HSDPA configuration as described in the working assumptions. However, for mRAB cases with DL R99 8kbps PS bearer, some analysis is required to identify appropriate DL spreading factors. The DL R99 8kbps bearer contributes 270 or 267 bits per radio-frame at the output of the encoder, depending on whether convolutional to turbo coding is used. Together with 129 bits for SRB on DL DCCH and the EVS packet bits, the maximum total number of encoder-output bits per radio-frame is 680, 836 and 1172 respectively for configurations A*,B* and C*. DL slot-format 9 with SF128 and 480 bits per radio-frame is thus appropriate for both configurations-A* and B*, resulting in a coding-rate increase from rate 1/3 to rate 1/3*(680/480) = 0.47 for configuration A* and 1/3*(836/480)=0.58 for configuration B* assuming uniform puncturing, when all transport channels carry their highest transport format. SF256 is no longer possible for configuration-A* because the coding-rate would be too high: Even assuming slot-format 2 which has 240 bits per radio-frame (the most among slot-formats with SF256), the coding-rate would then be 1/3* (680/240) = 0.94. For configuration-C*, the same DL SF64 as used for the EVS-only RAB is still appropriate, as it has 900 bits per radio-frame, so the coding-rate is 1/3* 1172/900 = 0.43. Note that flexible positions rate-matching is assumed, as is necessary when turbo coding is used, and to avoid rate-matching inefficiencies when the PS bearer does not carry any data. We can summarize this analysis as follows:
Proposal 6: The mRAB versions of configurations A*,B*,C* using 8kbps DL PS bearer on R99 DCH use DL slot-formats 9 (SF128), 9 (SF128) and 12 (SF64) respectively.
2.3.5 RAB titles in TS 25.993 following addition of CMR
The EVS codec rates, e.g. 7.2kbps, 8.0kbps etc., no longer correspond to the data rates on the DTCH traffic channel once the 7 bit CMR is added. We propose that the subsection titles for the RAB definitions still continue to use the EVS codec rates rather than the actual data-rates, for uniformity with the EVS specifications.
Proposal 7: The sub-section titles for EVS RABs in TS25.993 use the EVS codec rates rather than the actual DTCH data-rates which include the CMR overhead. Specifically, the CMR-only payload rate is not mentioned, and the codec rate of 5.9kbps is used in the sub-section titles to refer to the presence of codec-rates corresponding to 8.0, 7.2 and 2.8kbps required for the VBR mode.
3. 
Conclusions

This paper provided proposals to update the RAB configurations proposed at the last RAN2 meeting, based on feedback from that meeting and on latest feedback from SA4. The proposals are listed below:
Proposal 1: Agree on all working assumptions on EVSoCS from RAN2#91bis ([5]).

Proposal 2: EVS CS RAB configurations A*,B*,C* use downlink SF 256, 128 and 64, and minimum uplink SF of 64, 64, and 32 respectively, with puncturing limit PL=1.
Proposal 3: All EVS CS RABs use rate 1/3 convolutional encoding on both uplink and downlink.

Proposal 4: The minimum UL spreading factor for Multi-RAB versions of configurations A*,B*,C* with 8kbps UL DCH PS bearer shall be 32,32 and 16 respectively
Proposal 5: The configuration-D* RAB for the super-wideband-only mode is derived from configuration-B* RAB by eliminating the TBS 167, 151, and 63.

Proposal 6: The mRAB versions of configurations A*,B*,C* using 8kbps DL PS bearer on R99 DCH use DL slot-formats 9 (SF128), 9 (SF128) and 12 (SF64) respectively.
Proposal 7: The sub-section titles for EVS RABs in TS25.993 use the EVS codec rates rather than the actual DTCH data-rates which include the CMR overhead. Specifically, the CMR-only payload rate is not mentioned, and the codec rate of 5.9kbps is used in the sub-section titles to refer to the presence of codec-rates corresponding to 8.0, 7.2 and 2.8kbps required for the VBR mode.
The resulting RAB configurations are presented in an accompanying CR to TS25.993 [6].
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