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1. Introduction
During TSG SA#86 meeting, a discussion was held within SQ SWG as to whether the delay requirements for UEs tested in EVS 13.2kbps Channel Aware (CHAW) mode should match those currently existing for EVS 24.4kbps. Companies were invited to conduct further testing and provide inputs on the topic. The testing conducted by the Source suggests that the delay requirements between the two EVS modes should match for the existing 3GPP TS 26.132 profiles.  The Source proposes the removal of brackets in 3GPP TS 26.131 v13.1.0 Table 32b1.
2. Test Methodology
The test methodology was based on the existing method in 3GPP TS 26.132 v13.2.0 Clause 8.10.offline processing. Only the EVS encoding, integrated EVS jitter buffer management (JBM) and decoding were included in the processing chain. The following components were used for the test:
1) The EVS encoder, decoder and JBM, based on the fixed point version in TS 26.442 v12.4.0. 
2) ITU-T P.501 speech, structured as described in 3GPP TS 26.132 clause 8.10.4.2. 

3) Delay and loss profiles from 3GPP TS 26.132 v13.1.0 Annex E3.
The tests were executed with and without DTX. The scripts used for the test are provided as an appendix to this contribution

3. Results
A plot of the delay over time as measured for the different test conditions (profiles) is shown on Figure 1 (for the condition of DTX enabled) and Figure 2 (for DTX disabled). A few observations from the plot are made:

· The delay is mostly static for the condition of DTX OFF, indicating that testing with DTX OFF does not properly exercise the adaptive jitter buffer management.

· Test Conditions 0 shows the baseline delay without jitter and JBM. The delay for encoding and decoding matches the 12ms expectation. This delay is consistent for all RF options both with DTX ON and OFF
· The maximum delay within the profile (the actual TS 26.132 UE delay metric) is the same across the different RF options for profiles 1 and 3.
· The maximum delay within the profile is actually higher for the non RF option for profile 2.
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4. Conclusions and Proposal
With the exception of profile 2, which actually shows higher delay for the non-CHAW option when the integrated EVS JBM is used, the maximum delays between CHAW and non-CHAW modes is consistent for the profiles tested. 

Based on these results, the source proposes that the delay targets for non-CHAW and CHAW options are made consistent and the brackets from Table 32b1 are removed. Tests with DTX ON are recommended.

5. Additional Notes from the Tests and Further Proposals
1. The super-wideband test clause 9.10.4.3 points to the wideband test clause 8.10.4.2, which starts as:

“For this test it shall be ensured that the call is originated from the mobile terminal (MO). In addition to the tests conducted at the rate of 24,4 kbit/s (see Clause 5.2.1), if the UE is able to originate calls using 13,2 kbit/s channel-aware mode (using FEC_OFFSET=3), then tests at 13,2 kbit/s channel-aware mode shall also be conducted.”


In the Source’s opinion this is a confusing arrangement as the text quoted above is not applicable to wideband testing where it currently resides. We propose that the text above is moved to clause 9.10.4.3.
2. 3GPP TS 26.132 Clause 8.10.4.2 reads in part: “Tests shall be performed with DTX disabled in the reference client. The use of DTX enabled for this test is for further study.” However, as made clear by Figure 2, the delay presented by the processing chain is essentially static. This means that the condition of DTX OFF is not properly exercising the adaptive behavior of the jitter buffer manager. This is also observed when using other adaptive jitter buffer management systems in conjunction with the speech coding. Given that the actual use in LTE networks is with DTX ON, it is proposed that the following modification is made to clause 8.10.4.2:
“Tests shall be performed with DTX disabled enabled in the reference client. The use of DTX enabled for this test is for further study.”

3. The budgeting currently allocated for UE delays when using the profiles does not seem correct and may need review. 3GPP TS 26.131 Clause 8.11.1 reads in part:

“ NOTE: The UE delay requirements for MTSI-based speech-only with LTE access is derived from: 

· A codec algorithmic delay of 32ms including speech frame buffering and encoder lookahead. 
· An air interface transmission time of 1ms on receive and 1ms on the send direction. 

· A budget allowance for a jitter buffer depth of 40ms for error and jitter free conditions and test conditions 0 and 1 of Table 8bis, and 80ms for test condition 2 of Table 8bis. 

· A budget allowance for vendor specific implementation of 83ms corresponding to the performance objective and 123ms corresponding to the required maximum UE send and receive delay.” 
For profiles 2 and 3, the measured delay for encoding + RTP2RTP + JBM + Decoding was 180ms (max). This is very close to the performance objective of 197ms, even though no vendor specific implementation delay or speech frame buffering is present in the measurement. 

The problem seems to be that, in the UE delay requirements definition, a delay budget provision was given for the jitter buffer depth but not for the RTP2RTP delay that is being assigned to the UE (seem more information on NOTE 1 below). 

For a UE to meet the 197ms performance objective of profile 2, the vendor specific implementation delay would need to be 27ms, which is clearly inconsistent with the assigned 83ms performance objective budget. Budgeting would be as follows:

197ms (delay performance objective for profiles 2 and 3)

(-) 180ms (maximum encoder to decoder delay measured for profiles 2 and 3) 

(-) 20ms (frame buffering in target implementation)

(+) 30ms (allowed subtraction to account for average EPC delay). NOTE 1

27ms (vendor specific implementation delay needed to meet performance objective for profiles 2 and 3)

NOTE 1: This accounting for network delay subtraction requires review. Within the existing delay and loss profiles, only the delay portion attributed to the EPC is subtracted from the delay measurement result. The idea was that, under the definition of UE delay up to and from the UE antenna point, any HARQ re-transmission and scheduling delays are assigned to the UE. This arrangement is confusing and questionable for two reasons: 
(1) With the current testing using RMC scheduling and no HARQ, the scheduling delays take place on the RTP2RTP transmission (RTP delay/loss profiles), not within the UE. 
(2) Even if we are to imagine those scheduling delays as taking place before transmission, only the uplink HARQ delays should be assigned to the UE. In order to respect the symmetry of transmission, the re-transmission time in downlink (from eNB to UE) should be assigned to the network. 
In any case, since the delay reported for the UE is the maximum delay within the profile, the current subtraction of average EPC delay seems incorrect.
4. The delay and loss profiles themselves seem to have issues. This is the topic of a companion contribution (S4-160140).

A. Scripts for offline simulation of encoding, decoding and jitter buffer management operations

	### Non Channel Aware 13.2 kbps - NO DTX

EVS_cod -no_delay_cmp 13200 32 p.501_british_english.32k.pcm 13k2_nodtx_norf_test0.pkt

networkSimulator_g192 dly_profile_20msDRX_10pctBLER_e2e.txt 13k2_nodtx_norf_test0.pkt 13k2_nodtx_norf_test1.pkt tf 1 0

networkSimulator_g192 dly_profile_40msDRX_10pctBLER_e2e.txt 13k2_nodtx_norf_test0.pkt 13k2_nodtx_norf_test2.pkt tf 1 0

networkSimulator_g192 dly_profile_40msDRX_22pctBLER_e2e.txt 13k2_nodtx_norf_test0.pkt 13k2_nodtx_norf_test3.pkt tf 1 0

EVS_dec -no_delay_cmp 32 13k2_nodtx_norf_test0.pkt 13k2_nodtx_norf_test0.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_nodtx_norf_test1.pkt 13k2_nodtx_norf_test1.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_odtx_norf_test2.pkt 13k2_nodtx_norf_test2.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_nodtx_norf_test3.pkt 13k2_nodtx_norf_test3.pcm

### Non Channel Aware 13.2 kbps - DTX

EVS_cod -dtx -no_delay_cmp 13200 32 p.501_british_english.32k.pcm 13k2_dtx_norf_test0.pkt

networkSimulator_g192 dly_profile_20msDRX_10pctBLER_e2e.txt 13k2_dtx_norf_test0.pkt 13k2_dtx_norf_test1.pkt tf 1 0

networkSimulator_g192 dly_profile_40msDRX_10pctBLER_e2e.txt 13k2_dtx_norf_test0.pkt 13k2_dtx_norf_test2.pkt tf 1 0

networkSimulator_g192 dly_profile_40msDRX_22pctBLER_e2e.txt 13k2_dtx_norf_test0.pkt 13k2_dtx_norf_test3.pkt tf 1 0

EVS_dec -no_delay_cmp 32 13k2_dtx_norf_test0.pkt 13k2_dtx_norf_test0.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_dtx_norf_test1.pkt 13k2_dtx_norf_test1.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_dtx_norf_test2.pkt 13k2_dtx_norf_test2.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_dtx_norf_test3.pkt 13k2_dtx_norf_test3.pcm

### Channel Aware Offset 3 13.2 kbps - NO DTX

EVS_cod -rf 3 -no_delay_cmp 13200 32 p.501_british_english.32k.pcm 13k2_nodtx_rf3_test0.pkt

networkSimulator_g192 dly_profile_20msDRX_10pctBLER_e2e.txt 13k2_nodtx_rf3_test0.pkt 13k2_nodtx_rf3_test1.pkt tf 1 0

networkSimulator_g192 dly_profile_40msDRX_10pctBLER_e2e.txt 13k2_nodtx_rf3_test0.pkt 13k2_nodtx_rf3_test2.pkt tf 1 0

networkSimulator_g192 dly_profile_40msDRX_22pctBLER_e2e.txt 13k2_nodtx_rf3_test0.pkt 13k2_nodtx_rf3_test3.pkt tf 1 0

EVS_dec -no_delay_cmp 32 13k2_nodtx_rf3_test0.pkt 13k2_nodtx_rf3_test0.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_nodtx_rf3_test1.pkt 13k2_nodtx_rf3_test1.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_nodtx_rf3_test2.pkt 13k2_nodtx_rf3_test2.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_nodtx_rf3_test3.pkt 13k2_nodtx_rf3_test3.pcm

### Channel Aware Offset 3 13.2 kbps - DTX

EVS_cod -rf 3 -dtx -no_delay_cmp 13200 32 p.501_british_english.32k.pcm 13k2_dtx_rf3_test0.pkt

networkSimulator_g192 dly_profile_20msDRX_10pctBLER_e2e.txt 13k2_dtx_rf3_test0.pkt 13k2_dtx_rf3_test1.pkt tf 1 0

networkSimulator_g192 dly_profile_40msDRX_10pctBLER_e2e.txt 13k2_dtx_rf3_test0.pkt 13k2_dtx_rf3_test2.pkt tf 1 0

networkSimulator_g192 dly_profile_40msDRX_22pctBLER_e2e.txt 13k2_dtx_rf3_test0.pkt 13k2_dtx_rf3_test3.pkt tf 1 0

EVS_dec -no_delay_cmp 32 13k2_dtx_rf3_test0.pkt 13k2_dtx_rf3_test0.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_dtx_rf3_test1.pkt 13k2_dtx_rf3_test1.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_dtx_rf3_test2.pkt 13k2_dtx_rf3_test2.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_dtx_rf3_test3.pkt 13k2_dtx_rf3_test3.pcm

### Channel Aware Offset 2 13.2 kbps - NO DTX

EVS_cod -rf 2 -no_delay_cmp 13200 32 p.501_british_english.32k.pcm 13k2_nodtx_rf2_test0.pkt

networkSimulator_g192 dly_profile_20msDRX_10pctBLER_e2e.txt 13k2_nodtx_rf2_test0.pkt 13k2_nodtx_rf2_test1.pkt tf 1 0

networkSimulator_g192 dly_profile_40msDRX_10pctBLER_e2e.txt 13k2_nodtx_rf2_test0.pkt 13k2_nodtx_rf2_test2.pkt tf 1 0

networkSimulator_g192 dly_profile_40msDRX_22pctBLER_e2e.txt 13k2_nodtx_rf2_test0.pkt 13k2_nodtx_rf2_test3.pkt tf 1 0

EVS_dec -no_delay_cmp 32 13k2_nodtx_rf2_test0.pkt 13k2_nodtx_rf2_test0.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_nodtx_rf2_test1.pkt 13k2_nodtx_rf2_test1.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_nodtx_rf2_test2.pkt 13k2_nodtx_rf2_test2.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_nodtx_rf2_test3.pkt 13k2_nodtx_rf2_test3.pcm

### Channel Aware Offset 2 13.2 kbps - DTX

EVS_cod -rf 2 -dtx -no_delay_cmp 13200 32 p.501_british_english.32k.pcm 13k2_dtx_rf2_test0.pkt

networkSimulator_g192 dly_profile_20msDRX_10pctBLER_e2e.txt 13k2_dtx_rf2_test0.pkt 13k2_dtx_rf2_test1.pkt tf 1 0

networkSimulator_g192 dly_profile_40msDRX_10pctBLER_e2e.txt 13k2_dtx_rf2_test0.pkt 13k2_dtx_rf2_test2.pkt tf 1 0

networkSimulator_g192 dly_profile_40msDRX_22pctBLER_e2e.txt 13k2_dtx_rf2_test0.pkt 13k2_dtx_rf2_test3.pkt tf 1 0

EVS_dec -no_delay_cmp 32 13k2_dtx_rf2_test0.pkt 13k2_dtx_rf2_test0.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_dtx_rf2_test1.pkt 13k2_dtx_rf2_test1.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_dtx_rf2_test2.pkt 13k2_dtx_rf2_test2.pcm

EVS_dec -no_delay_cmp -voip -tracefile tf 32 13k2_dtx_rf2_test3.pkt 13k2_dtx_rf2_test3.pcm
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