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1. 
Introduction

At SA4#65, technical work started on the Extensions of Acoustic Test Specifications in TS 26.131 and TS 26.132 (Work Item: Ext_ATS) [1], and two inputs addressed delay aspects : the technical requirements from GSMA [2] and the Tdoc in [3].
The objective of the present contribution is to progress the work on delay measurement, taking into account the feedback on [2,3] collected at SA4#65.Some text proposals can be found in Sections 2 and 3.
2. 
Proposed text on delay measurement
-------------------------------------START OF MODIFIED CLAUSE---------------------------------
x.y
Delay
The delay measurement shall be made in handset mode.

Note: It should be ensured that the device is in voice only mode. The delay measurement in case of concurrent data applications is for further study.
x.y.1
Delay in sending direction

The measured delay in sending direction Tms is measured from MRP to POI. As shown in Figure x1, Tms is decomposed as Tms = Ts +TSS-send, where Ts is the delay accounts for all entities in sending direction from MRP to the POI in the (handset) UE and TSS-send  is the delay accounting for all entities within the System or Network Simulator.
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Figure x1: Different Entities contributing to the delay in sending direction
For the measurement of Tms, a Composite Source Signal (CSS) according to ITU-T Recommendation P.501 [12] shall be used. The pseudo random noise (pn)-part of the CSS shalle be longer than the maximum expected value of Tms. It is recommended to use a pn sequence of 16k samples (with 48 kHz sampling rate). The test signal level shall be -4,7 dBPa at the MRP.
The reference signal is the original signal (test signal). The setup of the handset/headset terminal shall correspond to clause 5.1.

The measured delay Tms shall be determined by cross-correlation analysis between the measured signal at the electrical access point and the original signal. The delay Tms is measured in ms and the maximum of the cross-correlation function is used for the determination.
The system simulator delay in sending direction TSS-send depends on the transmission method used and the System Simulator (SS). The delay TSS-send shall be taken from the simulator data sheets, and it is not available it shall be requested from the simulator manufacturer.
The delay in sending Ts  shall be determined by deducting the delay caused by the test equipment TSS-send  from the measured delay in sending direction Tms, as follows: Ts = Tms - TSS-send.

The amount of delay TSS-send (in ms) and associated simulator setup (including vendor and model type) shall be reported.
x.y.2
Delay in receiving direction

The measured delay in receiving direction Tmr is measured from POI to DRP. As shown in Figure x2, Tms is decomposed as Tmr = Tr +TSS-receive, where Tr is the delay accounting for all entities in receiving direction from the POI in the (handset) UE to DRP and TSS-receive  is the delay accounting for all entities within the System or Network Simulator.
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Figure x2: Different Entities contributing to the delay in receiving direction
For the measurement of Tmr, a Composite Source Signal (CSS) according to ITU-T Recommendation P.501 [12] shall be used. The pseudo random noise (pn)-part of the CSS shall be longer than the maximum expected vale of Tmr. It is recommended to use a pn sequence of 16 k samples (with 48 kHz sampling rate). The test signal level shall be -16 dBm(0) at the electrical interface (POI).

The reference signal is the original signal (test signal). The setup of the handset/headset terminal shall be in correspondence to clause 5.1. 
The measured delay Tmr shall be determined by cross-correlation analysis between the measured signal at the electrical access point and the original signal. The delay Tmr is measured in ms and the maximum of the cross-correlation function is used for the determination.
The system simulator delay in receiving direction TSS-receive depends on the transmission method used and the System Simulator (SS). The delay TSS-receive shall be taken from the simulator data sheets, and it is not available it shall be requested from the simulator manufacturer.
The delay in receiving Tr  shall be determined by deducting the delay caused by the test equipment TSS-receive  from the measured delay in receiving direction Tmr, as follows: Tr = Tmr - TSS-receive.

The amount of delay TSS-receive (in ms) and associated simulator setup (including vendor and model type) shall be reported.
x.y.3
Two-way Delay

The two-way terminal delay Ts+r shall be determined by adding the delay in sending Ts and the delay in receiving Tr:

Ts+r = Ts + Tr
-------------------------------------END OF MODIFIED CLAUSE---------------------------------

3. 
Proposed text on delay requirement
The proposal made here is aligned with the technical requirement in [2]. However it should be noted that these delay figures exceed significantly the delay figures (around 150 ms) reported in Clause 25 of TS 26.976 and Clause 14 of TS 29.975.
-------------------------------------START OF MODIFIED CLAUSE---------------------------------

5.x
Delay
An excessive end to end delay reduces communication interactivity and naturalness. 

The two-way terminal delay Ts+r introduced by the UE shall remain reasonable; it should not exceed [200]ms and in any case shall not exceed [220]ms.
Compliance shall be checked by the relevant test described in 3GPP TS 26.132.

6.y
Delay
An excessive end to end delay reduces communication interactivity and naturalness. 

The two-way terminal delay Ts+r introduced by the UE shall remain reasonable; it should not exceed [200]ms and in any case shall not exceed [220]ms.
Compliance shall be checked by the relevant test described in 3GPP TS 26.132.

-------------------------------------END OF MODIFIED CLAUSE---------------------------------

4. 
Conclusion
The Sources propose to include the text from Sections 2 and 3 in TS 26.132 and TS 26.131, respectively.
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