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Introduction
The feasibility study ANTeM (Ambient Noise Testing of methodology for evaluation of acoustic UE performance) [1] investigates several approaches of noise field simulations for possible improvements of clauses 7.12.1 (NB), 8.12.1 (WB), 9.12.1 (SWB) and 10.12.1 (FB) of TS 26.132 [2]. For device testing in handset mode, the reproduction accuracy of the system according to ETSI ES 202 396-1 [3] was evaluated across labs with a round-robin test [4]. Also several variants of the noise field simulation according to ETSI TS 103 224 [5] were taken into account: the eight-channel microphone array as well as binaural equalization were used, which may be a possible extensions/replacements, too. However, all investigations and analyses performed for this RR-test do not aim on changing performance requirements and/or objectives in TS 26.131 [6].
Possible Updates of TS 26.132
Possible updates on the aforementioned clauses in TS 26.132 may be proposed based on the outcome of the RR-test (Final results are expected for SA4#106):
1) The noise field simulation according to ETSI ES 202 396-1 will be the only method for handset testing. No update on TS 26.132 is required.
2) The noise field simulation according to ETSI TS 103 224 with eight-channel microphone array will be allowed for handset testing (see note 1). Number and types of ambient noises have to be specified (see note 2).
3) The noise field simulation according to clause 7 of ETSI TS 103 224 with flexible/binaural equalization method will be allowed for handset testing (see note 1). In this case, the binaural noise sources of ES 202 396‑1 can be reused, i.e. it is not intended to modify any noise type specified in TS 26.132. Allowed test configurations have to be specified in this case:
a. Only one loudspeaker configurations shall be allowed (e.g., 4.0, 4.1 or 8.0).
b. Any of the three investigated loudspeaker configurations (4.0, 4.1 or 8.0) are allowed.
NOTE 1:	One or more allowed methods might be included in clauses 7/8/9/10.12.1 of TS 26.132 (similar to handheld hands-free testing).
NOTE 2:	Performance objectives and requirements in TS 26.131 should not be changed. However, in case these are impacted in any way, they might be (slightly) adapted, if necessary.
Table 1 summarizes advantages and disadvantages for each possible proposal.
Table 1: Advantages/disadvantages of noise field simulations
	Nbr
	Advantage(s)
	Disadvantage(s)

	1)
	· No update at all needed.
	· Lowest reproduction accuracy across labs (regarding noise field testing, see clause 5.3 of TR 26.921).
· Impact of manual equalization step remains.
· The simulated sound/noise field is still equalized at ears microphones and is most likely incorrect at device/microphone position.

	2)
	· Automated equalization procedure.
· Noise field is equalized close to typical positions of UE microphones.
· High reproduction accuracy across labs (regarding noise field testing, see clause 5.2 of TR 26.921).
· Since new noise types have to be defined, less than eight noises might be used (reduce testing time).
	· New/other noise types must be specified.
· Consequence:
· Equivalence in results to existing requirements must be shown (data from RR-test may be used), or:
· new requirements in TS 26.131 have to be derived (not desired).

	3)
	· Automated equalization procedure.
· Improved reproduction accuracy across labs (regarding noise field testing, see clauses 5.2 and 5.3 of TR 26.921).
· Most compatible to existing method, regarding equalization, noise types and requirements.
· No changes to TS 26.131 requirements

	· The simulated sound/noise field is still equalized at ears microphones and is most likely incorrect at device/microphone position. Variance might be reduced by increasing the number of loudspeakers.



Discussion
For possible updates to TS 26.132, several proposals as well as advantages and disadvantages were presented in the previous section.
Beside legacy constraints, proposal 2) seems to provide technically the most suitable solution (equalization points close to UE microphones) and may be considered for such an update. However, it would require the most work regarding document revision, checks on backward compatibility and may even have impacts for TS 26.131 as well.
Proposal 3) seems to be a much less controversial way forward, since the proposed noise field methodology would aim at exactly the same equalization target as the one currently used (flat binaural frequency response/transfer function regarding noise source). In a certain way, the new methodology already complies with ES 202 396-1.
Conclusion
[bookmark: _GoBack]In case of proposal 2) and/or 3) are considered in the group, a dedicated work item should be started at SA4#106 in order to benefit from the outcome of FS_ANTeM and have possible changes included in Release-16. In case of proposal 3), the work item technical improvments for Release 16 (TEI16) may be used instead.
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