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[bookmark: scope][bookmark: _Toc112360012][bookmark: _Toc112360892]1	Scope
The present document is applicable to any terminal capable of supporting narrowband, wideband, super-wideband or fullband telephony, either as a stand-alone service or as the telephony component of a multimedia service. The present document specifies requirements and test methods to verify correct implementations of the RTP payload format for 3GPP codecs in UE. The focus is on conversational services in LTE, NR and WLAN terminals when used to provide narrowband, wideband, super-wideband or fullband telephony.
[bookmark: references][bookmark: _Toc112360013][bookmark: _Toc112360893]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[x1]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>"3GPP TS 26.132: "Speech and video telephony terminal acoustic test specification".
[x2]	3GPP TS 26.139: "Real-time Transport Protocol (RTP) / RTP Control Protocol (RTCP) verification procedures".
[x3]	3GPP TS 34.229-1: "Internet Protocol (IP) multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); User Equipment (UE) conformance specification; Part 1: Protocol conformance specification".
[x4]	3GPP TS 34.229-2: "nternet Protocol (IP) multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); User Equipment (UE) conformance specification; Part 2: Implementation Conformance Statement (ICS) specification".
[x5]	3GPP TS 34.229-3: "Internet Protocol (IP) multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); User Equipment (UE) conformance specification; Part 3: Abstract test suite (ATS)".
[x6]	3GPP TS 34.229-4: "Internet Protocol (IP) multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); User Equipment (UE) conformance specification; Part 4: Enabler for IP multimedia applications testing".
[x7]	3GPP TS 34.229-5: "Internet Protocol (IP) multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); User Equipment (UE) conformance specification; Part 5: Protocol conformance specification using 5G System (5GS)".
[x8]	IETF RFC 4867: "RTP Payload Format and File Storage Format for the Adaptive Multi-Rate (AMR) and Adaptive Multi-Rate Wideband (AMR-WB) Audio Codecs".
[x9] 	3GPP TS 26.445: "Codec for Enhanced Voice Services (EVS);Detailed algorithmic description".
[x10]		GSMA IR.92:  "IMS Profile for Voice and SMS".
[x11]		GSMA NG.114: " IMS Profile for Voice, Video and Messaging over 5GS ".
[x12]		3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia telephony; Media handling and interaction".
[bookmark: _Toc112360014][bookmark: _Toc112360894]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc112360015][bookmark: _Toc112360895]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc112360016][bookmark: _Toc112360896]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc112360017][bookmark: _Toc112360897]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
<ABBREVIATION>	<Expansion>
5GC 		5G Core Network
AMR		Adaptive Multi Rate
DUT		Device Under Test
EPS		Evolved Packet System 
EVS 		Enhanced Voice Services
HATS 	Head and Torso Simulator
HATS		Head and Torso Simulator
IMS 		IP Multimedia Subsystem
LTE 		Long Term Evolution
MS 		Mobile Station
RTCP		Real Time Transport Control Protocol
SS 		System Simulator
TX 		Transmission
UE 		User Equipment
UMTS		Universal Mobile Telecommunications System
Vo5G		5G capable DUT supporting either voice over NR or EPS Fallback
WLAN 	Wireless Local Area Network
NR 				New Radio
[bookmark: clause4][bookmark: _Toc112360018][bookmark: _Toc112360898]4	Interfaces
4.1	General
Test cases may be implemented either by injecting specific packet information (including CMR requests) in a live call or assuming a PCAP player scenario. To define the test setup, one approach is to reuse the test setup defined in TS 26.132 [x1] (defining acoustical and electrical interfaces) where only LTE, WLAN and NR apply.
If no acoustic measurement is required, the test setup in TS 26.139 [4 ] can be reused for RTP /RTCP “data injection” with either active or passive test instrument. 

[bookmark: _Toc5052563][bookmark: _Toc112360019][bookmark: _Toc112360899]4.1	Acoustic interfaces[Interface 1]
See [x1] for the definition of acoustic interfaces.
tbd
[bookmark: _Toc5052564][bookmark: _Toc112360020][bookmark: _Toc112360900]4.2	[Interface 2]Electrical interfaces
See clause 5.2 in [x1].
Tbd

[bookmark: _Toc112360021][bookmark: _Toc112360901]5	Test setup
Editor’s note: clause headings taken from TS 26.132 (to be discused).

[bookmark: _Toc112360022][bookmark: _Toc112360902]5.1	[Setup for terminals]
See clause 5.2 in [x1] for the setup definition (Handset UE, Headset UE, Desktop-mounted hands-free UE, Hand-held hands-free UE, Softphone UE). If no acoustical measurement is conducted, constraints on device positioning could be alleviated here.tbd
[bookmark: _Toc112360023][bookmark: _Toc112360903]5.2	[Setup of the electrical interfaces of test equipment]
See clause 5.2 in [x1].tbd
[bookmark: _Toc112360024][bookmark: _Toc112360904]5.3	[Accuracy of test equipment]
See clause 5.3 in [x1].tbd
[bookmark: _Toc112360025][bookmark: _Toc112360905]5.4	[Test signals]
See clause 5.4 in [x1].
For send tests, the only requirement on test setup is that a predefined active test signal is encoded (at nominal level) to produce an expected packet stream; there is no specific reason to mandate one interface type as long as this requirement is fulfilled.tbd
[bookmark: _Toc112360026][bookmark: _Toc112360906]5.5	[Environmental conditions]
See clause 6 in [x1]. 
For LTE, WLAN, and NR connections, an RF shielded room [should/shall] be one way to achieve these requirements on block error rate and jitter. Otherwise, care should be taken with potential sources of radio interference and their impact.
we would propose to extend this note into a requirement (shall or should) for connections covering WLAN as well as LTE and NR. 
tbd
[bookmark: _Toc112360027][bookmark: _Toc112360907]5.6	[System simulator conditions]
The setup should work for any type of SIM or eSIM card.tbd
Unless otherwise stated, a new call should be established for each test case.  

[bookmark: _Toc5052565][bookmark: _Toc112360028][bookmark: _Toc112360908]6	RTP Payload Format Conformance for AMR
[bookmark: _Toc5052566][bookmark: _Toc112360029][bookmark: _Toc112360909]6.1	Applicability
[The requirements and test methods in this clause shall apply when UE is used to provide narrowband telephony, either as a stand-alone service, or as part of a multimedia service.]
[bookmark: _Toc5052567][bookmark: _Toc112360030][bookmark: _Toc112360910]6.2	SDP tests
6.2.1	MO call
6.2.1	MT call
6.3	RTP tests
6.3.1	6.2	[Test cases in sending]
[bookmark: _Toc112360031][bookmark: _Toc112360911]6.3.1.1	6.2.1	[Q-bit verification]
[bookmark: _Toc112360032][bookmark: _Toc112360912]Purpose:
Check DUT always set Q-bit to 1 in the RTP payload (If set to 0, it indicates that the corresponding frame is severely damaged, see [x8]
6.2.1.1	[Requirement:]
[The Q-bit shall always bit set to 1 in the RTP payload.
NOTE:	The Q-bit is the frame quality indicator [RFC 4867x8]. If set to 0, it indicates that the corresponding frame is severely damaged, and the receiver should set the RX_TYPE to either SPEECH_BAD or SID_BAD depending on the frame type (FT).]
[bookmark: _Toc112360033][bookmark: _Toc112360913]6.2.1.2	[Test method:]
[Editor’s note: test setup to be fully defined first, the principle of the test method could be to setup MT call(s) with AMR at predefined modes and analyse captured PCAP files at the IP level. ]
[bookmark: _Hlk152252748]Preconditions: 	1) Setup MT call with AMR codec at predefined mode (e.g.,  7 for 12.2 kbit/s)
2) The DUT is set to send and receive RTP packets during the test session, e.g. pre-configured or set as send/receive  through test instrument signalling. 
Test procedure: 	Observe the DUT output based on RTP packet payload at IP level. 
Stop condition: 	Ten or more seconds have passed after first RTP packet was sent from data injection.
Pass criterion: 	All RTP packets are sent with Q-bit set to 0.

[bookmark: _Toc112360034][bookmark: _Toc112360914]6.3.1.2	6.2.2	[Handling of CMR (open offer)]
[bookmark: _Toc112360035][bookmark: _Toc112360915] 6.2.2.1	[Requirement:]
[The AMR bit rate (mode) in sending shall be according to the CMR inserted in receiving after [X] ms.]
[bookmark: _Toc112360036][bookmark: _Toc112360916]6.2.2.2	[Test method:]
[Editor’s note: test setup to be fully defined first, the principle of the test method could be to setup MT call(s) with AMR at predefined modes and analyse captured PCAP files at the IP level. ]

[bookmark: _Toc112360037][bookmark: _Toc112360917]6.3.1.3	6.2.3	[Handling of CMR (restricted offer)]
[bookmark: _Toc112360038][bookmark: _Toc112360918]6.2.3.1	[Requirement]
[The AMR bit rate (mode) in sending shall be according to the CMR inserted in receiving after [X] ms when this CMR is within the negotiated codec set.
A CMR outside the negotiated codec set shall be ignored, i.e. the AMR bit rate (mode) in sending shall not be changed after receiving a CMR outside the restricted offer and inserted in receiving.]
[bookmark: _Toc112360039][bookmark: _Toc112360919]6.2.3.2	[Test method:]
[Editor’s note: test setup to be fully defined first, the principle of the test method could be to setup MT call(s) with AMR at predefined modes and analyse captured PCAP files at the IP level. ]
6.3.2	Test cases in receiving
tbd
[bookmark: _Toc112360040][bookmark: _Toc112360920]6.4	RTCP tests
6.4.1	General
[Editor’s note: one option could be to refer to TS 26.139. If the DUT is compliant with this specification, the RTCP tests defined in this clause may be skipped, otherwise the clause would apply] 
6.4.2	6.2.4		[RTCP bandwidth verification]
[bookmark: _Toc112360041][bookmark: _Toc112360921]6.2.4.1	[Requirement:]
[RTCP conformance is defined in 3GPP TS 26.139. 
Requirement to be defined]
[bookmark: _Toc112360042][bookmark: _Toc112360922]7.2.4.2	[Test method:]
[Editor’s note: test setup to be fully defined first, the principle of the test method could be to setup MT call(s) with AMR at predefined modes and analyse captured PCAP files at the IP level. ]
[bookmark: _Toc5052568][bookmark: _Toc112360043][bookmark: _Toc112360923]6.3	[Test cases in receiving]
tbd

[bookmark: _Toc112360044][bookmark: _Toc112360924]7	RTP Payload Format Conformance for AMR-WB
[bookmark: _Toc112360045][bookmark: _Toc112360925][Editor’s note: structure to be updated similar to the AMR example in clause 6]
7.1	Applicability
[The requirements and test methods in this clause shall apply when UE is used to provide wideband telephony, either as a stand-alone service, or as part of a multimedia service.]
[bookmark: _Toc112360046][bookmark: _Toc112360926]7.2	[Test cases in sending]
[bookmark: _Toc112360047][bookmark: _Toc112360927]7.2.1	[Q-bit verification]
[bookmark: _Toc112360048][bookmark: _Toc112360928]7.2.1.1	[Requirement]
[The Q-bit shall always bit set to 1 in the RTP payload.
NOTE:	The Q-bit is the frame quality indicator [RFC 4867]. If set to 0, it indicates that the corresponding frame is severely damaged, and the receiver should set the RX_TYPE to either SPEECH_BAD or SID_BAD depending on the frame type (FT).]
[bookmark: _Toc112360049][bookmark: _Toc112360929]7.2.1.2	[Test method]
[Editor’s note: test setup to be fully defined first, the principle of the test method could be to setup MT call(s) with AMR-WB at predefined modes and analyse captured PCAP files at the IP level. ]
[bookmark: _Toc112360050][bookmark: _Toc112360930]7.2.2	[Handling of CMR (open offer)]
[bookmark: _Toc112360051][bookmark: _Toc112360931]7.2.2.1	[Requirement]
[The AMR-WB bit rate (mode) in sending shall be according to the CMR inserted in receiving after [X] ms.]
[bookmark: _Toc112360052][bookmark: _Toc112360932]7.2.2.2	[Test method]
[Editor’s note: test setup to be fully defined first, the principle of the test method could be to setup MT call(s) with AMR-WB at predefined modes and analyse captured PCAP files at the IP level. ]
[bookmark: _Toc112360053][bookmark: _Toc112360933]7.2.3	[Handling of CMR (restricted offer)]
[bookmark: _Toc112360054][bookmark: _Toc112360934]7.2.3.1	[Requirement]
[The AMR-WB bit rate (mode) in sending shall be according to the CMR inserted in receiving after [X] ms when this CMR is within the negotiated codec set.
A CMR outside the negotiated codec set shall be ignored, i.e. the AMR-WB bit rate (mode) in sending shall not be changed after receiving a CMR outside the restricted offer and inserted in receiving.]
[bookmark: _Toc112360055][bookmark: _Toc112360935]7.2.3.2	[Test method]
[Editor’s note: test setup to be fully defined first, the principle of the test method could be to setup MT call(s) with AMR-WB at predefined modes and analyse captured PCAP files at the IP level. ]
[bookmark: _Toc112360056][bookmark: _Toc112360936]7.2.4	[RTCP bandwidth verification]
[Editor’s note: one option could be to refer to TS 26.139 and require that UE comply with this specification. 
[bookmark: _Toc112360057][bookmark: _Toc112360937]7.2.4.1	[Requirement]
[RTCP conformance is defined in 3GPP TS 26.139. 
Requirement to be defined]
[bookmark: _Toc112360058][bookmark: _Toc112360938]7.2.4.2	[Test method]
[Editor’s note: test setup to be fully defined first, the principle of the test method could be to setup MT call(s) with AMR-WB at predefined modes and analyse captured PCAP files at the IP level. ]
[bookmark: _Toc112360059][bookmark: _Toc112360939]7.3	[Test cases in receiving]
tbd

[bookmark: _Toc112360060][bookmark: _Toc112360940]8	RTP Payload Format Conformance for EVS
[bookmark: _Toc112360061][bookmark: _Toc112360941][Editor’s note: structure to be updated similar to the AMR example in clause 6]
8.1	Applicability
[The requirements and test methods in this clause shall apply when UE is used to provide narrowband, wideband, super-wideband or fullband telephony, either as a stand-alone service, or as part of a multimedia service.]
[bookmark: _Toc112360062][bookmark: _Toc112360942]8.2	SDP tests
8.2.1	MO call
Purpose: Check SDP offer is compliant respectively with IR.92 [x10] for “LTE only DUT” (meaning not VoNR capable device) and NG.114 [x11] for Vo5G capable UE
Preconditions: 	none
Test procedure: 
1) DUT place an MO call
2) Observe the DUT SDP offer TCP /SIP packet payload at IP level and check the 2 preferred payload types offered
Pass criteria:
Case A : For non VoNR capable device, check compliancy to IR.92 [10) section 2.4.3.3
If EVS is proposed for super-wideband calls, it shall include as least one of the following EVS configurations:
· EVS Configuration A1: br=5.9-13.2; bw=nb-swb.
· EVS Configuration A2: br=5.9-24.4; bw=nb-swb.
· [bookmark: _Hlk152254602]EVS Configuration B0: br=13.2; bw=swb.
· EVS Configuration B1: br=9.6-13.2; bw=swb.
· EVS Configuration B2: br=9.6-24.4; bw=swb
Case B : VoNR capable device, check compliancy to IR.92 [10) section 2.4.33
· At least one of the 5 configurations (supporting super-wideband) of  Case A shall be proposed

8.2.1	MT call
Purpose: When receiving MT Call including EVS offer as preferred payload type, check SDP answer is compliant with clause 6.2.2.3 of [x12] by testing several SDP offer.
Preconditions: 	none
Test procedure:
1) DUT receive an MT call with EVS offer.
2) Observe the DUT SDP answer iTCP /SIP Session in Progress packet payload at IP level and check the payload type answer.
Pass criteria:
DUT shall accept EVS payload type (without modifying parameters).
No parameter shall be added in the answer.
Some parameters value may be modified (depending on the real capabilities of the DUT, e.g., bw, br…).
8.3	RTP tests
8.3.1	8.2	[Test cases in sending]
[bookmark: _Toc19285492][bookmark: _Toc92799544][bookmark: _Toc92882944][bookmark: _Toc112360063][bookmark: _Toc112360943]8.3.1.1	Q-bit verification
8.2.1	[SDP answer conformance]
[bookmark: _Toc112360064][bookmark: _Toc112360944]8.2.2.1	[Requirement]
[To be defined
The DUT shall accept the first dynamic EVS payload type offer without modifying it (same paramaters, no value modification).
Examples of offers / expected answers (to be completed with table?):
- offer : br=9.6-24.4;mode-set=0,1,2,8;mode-change-capability=2; evs-mode-switch=1, answer]

[bookmark: _Toc112360065][bookmark: _Toc112360945]8.2.2.2	[Test method]
[Editor’s note: test setup to be fully defined first, the principle of the test method could be to setup MT call(s) with EVS at predefined configurations and analyse captured PCAP files at the IP level. ]
[bookmark: _Toc112360066][bookmark: _Toc112360946]8.2.2	[Q-bit verification]
[bookmark: _Toc112360067][bookmark: _Toc112360947]8.2.2.1	[Requirement:]
[The Q-bit shall always bit set to 1 in the RTP payload when EVS-IO and header-full modes are negotiated.
NOTE:	The Q-bit is the frame quality indicator [RFC 4867x8]. If set to 0, it indicates that the corresponding frame is severely damaged, and the receiver should set the RX_TYPE to either SPEECH_BAD or SID_BAD depending on the frame type (FT).]
[bookmark: _Toc112360068][bookmark: _Toc112360948]8.2.2.2	[Test method:]
[Editor’s note: test setup to be fully defined first, the principle of the test method could be to setup MT call(s) with AMR-WB at predefined modes and analyse captured PCAP files at the IP level. ]
[bookmark: _Toc112360069][bookmark: _Toc112360949]8.3.1.2	8.2.3	[Handling of CMR]
[bookmark: _Toc112360070][bookmark: _Toc112360950]8.2.3.1	[Requirement]:
[The EVS Primary bit rate (mode) in sending shall be according to the EVS Primary CMR inserted in receiving after [X] ms.
The EVS-IO bit rate (mode) in sending shall be according to the EVS-IO CMR inserted in receiving after [X] ms when the call is initiated with AMR-WB IO.
Editor’s note: the list of tests can be extended and conformance tests may be formulated in a table ]
[bookmark: _Toc112360071][bookmark: _Toc112360951]8.2.3.2	[Test method:]
[Editor’s note: test setup to be fully defined first, the principle of the test method could be to setup MT call(s) with EVS at predefined modes and analyse captured PCAP files at the IP level. ]
[bookmark: _Toc112360072][bookmark: _Toc112360952]8.3.2	Test cases in receiving
tbd
8.4	RTCP tests
8.4.1	General
[Editor’s note: one option could be to refer to TS 26.139. If the DUT is compliant with this specification, the RTCP tests defined in this clause may be skipped, otherwise the clause would apply] 
8.42.24	[RTCP bandwidth verification]
[Editor’s note: one option could be to refer to TS 26.139 and require that UE comply with this specification. ]
[bookmark: _Toc112360073][bookmark: _Toc112360953]8.2.4.1	[Requirement]:
[RTCP conformance is defined in 3GPP TS 26.139. 
Requirement to be defined]
[bookmark: _Toc112360074][bookmark: _Toc112360954] 8.2.4.2	[Test method]:
[Editor’s note: test setup to be fully defined first, the principle of the test method could be to setup MT call(s) with AMR-WB at predefined modes and analyse captured PCAP files at the IP level. ]
[bookmark: _Toc112360075][bookmark: _Toc112360955]8.3	[Test cases in receiving]
tbd

3GPP
