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1. Introduction
As part of the E_LTE_UED work item, introduction of at least one jitter/loss profile condition, to represent well live operation in MTSI-based speech services over LTE, and associated requirements in terms of delay and quality is requested [1].
This contribution proposes an additional delay and loss profile with a higher packet loss rate than the current profiles in [2], Appendix E. The source recognizes that the existing profiles represent mild packet loss rate conditions and do not fully utilize the PDB for QCI1 as defined in 3GPP TS 23.203. It may be of interest to test operation of the UE JBM under more challenging conditions, while still adhering to the scheduling behavior of MTSI-based speech services over LTE. 
2. Description of the profile
The profile is generated using the Simulation Model for Generating Packet Delay And Loss Profiles for MTSI-based Speech With LTE Access described in [2] Table E.1. 
The parameter settings for packet delay profile generation are listed in Table 1 :

Table 1 - Parameter settings for packet delay profile generation. 

	Operating condition
	Parameter setting 
	System simulator operation
	Delay and Loss profile

	Stationary DRX 40 ms
	BLER_tx          : 0.22
BLER_rx          : 0.22
max_tx           : 3
max_rx           : 3

drx_cycle_length : 40

mis_eNB1_eNB2    : 30
max_net_delay    : 36
min_net_delay    : 24
nFrames          : 8000
seed             : 0
	Transparent system simulator downlink
	dly_profile_40msDRX_22pct_BLER_e2e


In comparison to the existing profiles, the BLER has been increased to 22% in the send and receive directions, to approximately reach the limit of QCI 1 PDB in 23.203 (1% packet loss in each direction). Additionally, a slightly higher EPC jitter has been adopted by setting the max net delay and min net delay to 36ms and 24ms respectively.
This condition (initial BLER ~ 20%) has been observed by the source under some challenging RF coverage situations.

3. Profile characteristic
A histogram for the packet delay of the proposed delay and loss profile is presented in Figure 1. A packet delay of zero represents a packet loss.
Figure 1 - Histogram of packet delay for proposed profile, Profile 3 – 40ms DRX cycle, 22% initial BLER
[image: image1.png]2500

2000

1500

1000

500

L.

]

E]

100

0




For comparison purposes, Figures 2 and 3 present the histogram of packet delays for the existing profiles (Profile 1 and 2 respectively).

Figure 2 - Histogram of packet delay for Profile 1 - 20ms DRX cycle, 10% initial BLER
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Figure 3 - Histogram of packet delay for Profile 2 - 40ms DRX cycle, 10% initial BLER
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4. Requirements
In order to determine requirements, the speech file described in [2], Clause 9.10.4.2, was encoded with EVS at different modes of operation.  The modes of operation were 24.4kbps SWB; and 13.2kbps SWB channel aware. Subsequently, Profile 1, Profile 2, and the proposed Profile 3, were applied to the packet stream. The EVS DJB [4] was used and the resulting packet stream decoded. POLQA scores were calculated according to the method described in [2], Clause 9.10.4.3. 

Table 2 - POLQA scores for Profiles 1, 2 and 3 (proposed profile) for offline processing with EVS executable and JBM
[image: image4.emf]Number ref profile1 profile2 profile3 Number ref profile1 profile2 profile3

1 4.074 3.8069 4.0728 3.7064 1 4.6709 4.135 4.6637 3.1082

2 4.1649 4.1637 4.1026 3.5846 2 4.6928 4.6303 4.2692 3.7864

3 4.4773 4.4485 4.4432 4.3945 3 4.75 4.7228 4.4794 4.4819

4 4.23 4.208 4.1938 4.1215 4 4.6804 4.5856 4.6961 3.8322

5 4.0624 4.0628 4.1 3.833 5 4.6903 4.6949 4.6974 4.3955

6 4.1653 4.1811 4.1537 3.8877 6 4.7061 4.4764 4.5341 2.0885

7 4.5175 4.5291 4.534 4.0838 7 4.75 4.1505 4.7456 4.3812

8 4.2684 4.254 4.2759 3.7981 8 4.7261 4.7242 4.6611 2.9182

9 4.0907 4.0615 4.0949 4.0594 9 4.6616 4.6374 4.6642 4.6042

10 4.1725 4.104 4.1745 4.1291 10 4.6799 4.5875 4.6945 3.7168

11 4.5187 4.5104 4.4905 4.4711 11 4.75 4.75 4.5638 4.6078

12 4.2643 4.2128 4.2451 4.1602 12 4.7209 4.7163 4.7072 4.5942

13 4.0506 3.9862 4.0371 4.0582 13 4.6718 4.2701 4.6571 4.6572

14 4.1748 4.1568 4.1223 4.1134 14 4.6946 4.3834 4.6875 4.1793

15 4.5024 4.5037 4.509 4.0944 15 4.75 4.75 4.75 4.4537

16 4.2705 4.2565 4.2513 4.1817 16 4.7284 4.7 4.7309 4.4879

17 4.0708 4.0556 4.087 3.4882 17 4.6292 4.6172 4.6218 2.8162

18 4.1677 4.1658 4.2094 4.0559 18 4.7178 4.704 4.7091 4.4013

19 4.5113 4.5 4.5025 4.3532 19 4.7318 4.75 4.75 4.2464

Average 4.25021579 4.219337 4.242084 4.030232Average 4.7054 4.578189 4.646458 3.987216

Diff 0 0.030879 0.008132 0.219984 Diff 0 0.127211 0.058942 0.718184

13.2 CA 24.4


As Table 2 demonstrates, Profiles 1 and 2 have little impact over the MOS-LQO scores. Profile 3 has a more noticeable impact. 
The source considers that the MOS-LQO requirements should be based on Table 2, but with an adequate margin (~+0.3) to allow for different UE implementations.
A UE vendor may choose to implement its own de-jitter buffer when operating with the EVS codec. The EVS codec includes the channel aware mode that requires the JBM to parse the available packets in the de-jitter buffer and provide the primary or partial copy to the decoder for synthesis [4]. It is recommended that the UE is tested for verification of the de-jitter buffer implementation also with channel aware mode if implementing that functionality.
 Table 3 proposes requirements for each of the three profiles for the two test modes of interest.
Table 3 - Proposed Delta MOS-LQO requirements for different modes of operation of EVS

	Mode of operation
	Profile 1
	Profile 2
	Profile 3

	EVS 24.4 SWB
	MOS-LQOTEST ≥ MOS-LQOREF - 0,4
	MOS-LQOTEST ≥ MOS-LQOREF - 0,4
	MOS-LQOTEST ≥ MOS-LQOREF – 1,0

	EVS 13.2 CA SWB
	MOS-LQOTEST ≥ MOS-LQOREF - 0,3
	MOS-LQOTEST ≥ MOS-LQOREF - 0,3
	MOS-LQOTEST ≥ MOS-LQOREF - 0,5


5. Proposal

The source proposes:
· To include a third delay and loss profile for testing in 3GPP TS 26.131 and 26.132 that fully exercises the QCI 1 PDB. This additional profile is attached to this contribution.
· To update 3GPP TS 26.131 Table 32a1 and 32a2 as follows:
	Test Condition
	Delay and Loss Profile

(Note 1)
	Performance Objectives for Maximum Delay
	Requirements for Maximum Delay 
	Speech Quality

Requirements 
(Note 2) 

	0
	Error and jitter free condition
	TS + TR ≤ 157ms
	TS + TR ≤ 197ms

	No requirement, reference score 
MOS-LQOREF

	1
	dly_profile_20msDRX_10pct_BLER_e2e
	TS + TR ≤ 157ms
	TS + TR ≤ 197ms

	MOS-LQOTEST ≥ 
MOS-LQOREF – 0.4

	2
	dly_profile_40msDRX_10pct_BLER_e2e
	TS + TR ≤ 197ms
	TS + TR ≤ 237ms

	MOS-LQOTEST ≥ 
MOS-LQOREF – 0.4

	3
	dly_profile_40msDRX_22pct_BLER_e2e
	TS + TR ≤ 197ms
	TS + TR ≤ 237ms
	MOS-LQOTEST ≥ 
MOS-LQOREF – 1.0

	
	NOTE 1:  The delay profiles for test condition 1 and 2 are theoretically constructed to simulate a semi-persistent scheduling transmission scheme with DRX enabled and target initial BLER in sending and receiving directions of 10%, with +/- 3ms of EPC jitter. The delay profiles for test condition 3 is theoretically constructed to simulate a semi-persistent scheduling transmission scheme with DRX enabled and target BLER in sending and receiving directions of 22%, with +/- 6ms of EPC jitter.  Delay profiles are injected at the IP layer of the test system. Delay profiles are attached electronically to document 3GPP TS 26.132 [1]. The delay profiles in test condition 1 and 2 are static delay variation conditions and do not expose the UE to packet delay variations in the full range of the packet delay budget as defined for QCI1 in 3GPP TS 23.203 [18]. A third test condition that exposes the UE to non-stationary packet delay variations experienced in live operation and packet delay variations in the full range of the packet delay budget for QCI1, and accompanied delay and speech quality requirements, is for further study.

	
	NOTE 2: The purpose of this test is to provide a relative comparison of the objective speech quality between the reference and test conditions. This test is not to be construed as a method to evaluate the absolute objective speech quality of the device.


· To include the following additional test for UEs implementing EVS 13.2kbps channel aware mode:
The UE shall meet the following additional requirements, when tested in EVS 13.2kbps channel aware mode:

	Test Condition
	Delay and Loss Profile

(Note 1)
	Performance Objectives for Maximum Delay
	Requirements for Maximum Delay 
	Speech Quality

Requirements 
(Note 2) 

	0
	Error and jitter free condition
	TS + TR ≤ 157ms
	TS + TR ≤ 197ms

	No requirement, reference score 
MOS-LQOREF

	1
	dly_profile_20msDRX_10pct_BLER_e2e
	TS + TR ≤ 157ms
	TS + TR ≤ 197ms

	MOS-LQOTEST ≥ 
MOS-LQOREF - 0,3

	2
	dly_profile_40msDRX_10pct_BLER_e2e
	TS + TR ≤ 197ms
	TS + TR ≤ 237ms

	MOS-LQOTEST ≥ 
MOS-LQOREF - 0,3

	3
	dly_profile_40msDRX_22pct_BLER_e2e
	TS + TR ≤ 197ms
	TS + TR ≤ 237ms
	MOS-LQOTEST ≥ 
MOS-LQOREF - 0,5

	
	NOTE 1:  The delay profiles for test condition 1 and 2 are theoretically constructed to simulate a semi-persistent scheduling transmission scheme with DRX enabled and initial BLER in sending and receiving directions of 10%, with +/- 3ms of EPC jitter. The delay profiles for test condition 3 is theoretically constructed to simulate a semi-persistent scheduling transmission scheme with DRX enabled and target BLER in sending and receiving directions of 22%, with +/- 6ms of EPC jitter.  Delay profiles are injected at the IP layer of the test system. Delay profiles are attached electronically to document 3GPP TS 26.132 [1].

	
	NOTE 2: The purpose of this test is to provide a relative comparison of the objective speech quality between the reference and test conditions. This test is not to be construed as a method to evaluate the absolute objective speech quality of the device.
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