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1 Introduction

The work item on the Extension of UE Delay test methods and requirements (EXT_UED) was approved at SA#72 [1]. The present contribution addresses the following WI objective:
· Support of UE delay testing for MTSI-based speech services over Wifi radio access.

2 Considerations on test methods
We propose to extend the scope of TS 26.131 and 26.132 to cover Voice over Wifi radio access, where Wi-Fi access refers to a WLAN access to EPC as defined in 3GPP TS 23.402 [2] and TS 24.302 [3].
The test setup for MTSI-based speech services over LTE has been introduced in TS 26.132 in Rel-12 and we propose to reuse it for MTSI-based speech services over Wifi. Note that the same level of details may be kept, i.e. it may not be necessary to specify aspects related to Wifi radio access, such as Wi-Fi access procedure, network selection, authentication and security, ePDG selection.
Still, some specific aspects may be clarified in the test setup to ensure repeatable and reproducible test results, e.g.
· Operation mode (e.g. AP)
· Physical layer parameters to be used: frequency band (e.g. 2.4, 5 GHz), standard variant (e.g. IEEE 802.11a/b/g/n), bandwidth (e.g. 20 MHz)
· MAC layer parameters, e.g. access method (i.e. Point coordination function (PCF) or Distributed Coordination Function (DCF)), use of 802.11e (e.g. EDCA with specific TXOP), use of optional RTS/CTS mechanism, etc.
· Test environment: single host vs. multiuser, isolation from other radio interference sources, use of background traffic.
The standard MAC mechanism in Wifi (DCF) can bring up QoS issues like packet collisions (due to header collisions or hidden nodes), retransmissions, which can affect delay measurements to some extent. Moreover, MAC latency parameters depend on various settings in Wifi. In the DCF mechanism, CSMA/CA with binary exponential backoff (random delay) is used: before transmission the channel is sensed, and if the channel is sensed busy a random backoff waiting time is used. This random delay is useful to prevent collisions among waiting stations; it is defined in terms of time slots in an integer range called contention window (defined by parameters CWmin and CWmax). Stations experiencing collisions will increase their backoff time, which will increase the related transmission delay. This collision avoidance mechanism implies that the test setup needs to be well specified to ensure Wifi network jitter is under a margin (e.g. <1ms as in the LTE case).
Hence, some clarifications of the test setup are required to ensure repeatable/reproducible results with minimum variability due to the Wifi radio access; it is important to define/control as much as possible the MAC settings and MAC peak delay (i.e. maximum delay experienced by packets), and also to monitor/report any QoS issues that could occur during the measurements (in terms of packet losses, retransmissions at MAC level). 
Note also that the impact of interference from other radio sources (e.g. other Wifi networks, Bluetooth, radar, etc.) should be also under control or at least monitored.
Inputs from equipment vendors would be very helpful to progress on these open aspects of the test setup and it may be desirable to mandate reporting some QoS parameters in the test report to ensure that the setup is ok.
3 Considerations on requirements
We propose to reuse the reference points defined for LTE delay testing. We propose to keep the principle of delay requirements in terms of sum of the UE delays in sending and receiving directions (TS + TR), with a system equipment delay to be subtracted from the uncompensated delay estimated using the same measurement points as in LTE.

To be able to derive proper requirements the same approach can be used, by splitting a vendor specific implementation delay budget and a UE implementation independent delay budget.

For example, in the case of narrowband speech, the delay requirement in error-free case for LTE is based on two components:

· A device independent budget of 67 ms (speech frame buffering and codec look-ahead of 25ms + LTE TTI of 1 ms in send and receive directions + budget allowance for a jitter buffer depth of 40ms)

· A budget allowance for vendor specific implementation ≤ 83 ms (should) and ≤ 123 ms (shall)
We propose to keep the same budget allowance for vendor specific implementation as in the LTE case.
The main open point is to define correctly the UE implementation independent part for Wifi radio access and to ensure that this part can be approximated as a fixed part (ideally no retransmission). In conditions with a single DUT (i.e. station, host) connected to a Wifi AP, it should be possible to keep the one-way transmission delay <1ms well below the measurement uncertainty, and in this case the requirements could be kept identical.
One may also discuss whether the jitter buffer depth of 40ms set for LTE in the device independent budget is sufficient for the Wifi case; preliminary tests for VoWifi indicated that jitter buffers may be configured with a higher depth by default, however justifications should be provided before increasing this default value.
For requirements in conditions with simulated packet arrival time variations and packet loss, the introduction of impairments at the IP level (similar to the LTE case) may be an option. However, they may not well reflect the actual UE behaviour (e.g. retransmission, packet losses, etc.) over Wifi radio access and the current profiles assume an end-to-end LTE connection.
It may be more realistic to introduce impairments at the Wifi radio level to capture potential cross-layer aspects.  The use of background traffic could be considered if the objective is to have realistic test cases, however repeatability/reproducibility have to be verified in this case.
4 Other tests than delay
Even if the scope of the EXT_UED WI focuses on terminal delay tests, we suggest extending other test cases derived from LTE to support MTSI-based speech services over Wifi radio access (e.g. loudness ratings, frequency response, echo characteristics, STMR, etc).
5 Proposal
We propose to start an editing version of CRs to TS 26.131 and TS 26.132 for the test method and requirements based on the assumptions provided in this contribution.

Inputs are invited, especially on test setup aspects and testing in delay arrival time variation and packet loss.
We also propose to organize at least one teleconference interim meeting before SA4#91 to progress this WI objective.
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