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Introduction
This document describes interoperability and compatibility scenarios for SIP entities.  These scenarios are based on end-to-end systems testing - higher level functionality, rather than on specific protocol layers or requirements.

The progression of the test scenarios is intended to allow network and equipment setup to be added to in a sequential manner, culminating with the more complicated scenarios at the end.

This document is not intended to provide an exhaustive testing of all facets of SIP protocol operation. Specific scenarios were chosen to provide coverage of the more common SIP deployments.

Each scenario is described with the following sections:  

Entities Involved- each scenario involves two or more SIP entities, which are noted in this section.  

Sequence Description - details the incremental steps required to perform a single pass of the scenario including failure testing.

Test Criteria – Successful completion of a particular testing scenario requires finishing the sequence description within the parameters stated here.

Scoring Results – lists any procedure for scoring the test.

Scenario Assumptions – (self-explanatory)

Message Flow – shows ‘fence post’ diagram of message flows between all participating parties. These message flows may be added in later versions of this test plan.

PDU Contents – details contents and values of PDUs. These PDU content descriptions may be added in later versions of this test plan.

Scoring Tests

At interoperability testing events, score sheets (electronic and/or paper) will be furnished for participants to score each tested scenario. The figure on the following page is a sample score sheet.

Each tested scenario requires a separate score sheet. To complete a score sheet for a test, follow these steps:

1. Fill in the obvious stuff:

· the date, 

· the start time of the test next to the scenario number being tested,

· the company name (or reference #) and test system (product) for each component in the test,

· the not-so-obvious part is that each leg of a connection (e.g. between an endpoint and gatekeeper) is scored separately. In the case of Scenario #1, the only gatekeeper being tested will be listed twice, once for each endpoint leg (as Gatekeeper A and Gatekeeper B).

· the direction of the call (calling from Endpoint A to Endpoint B) is indicated in the “Call Direction: (O)riginate/(R)eceive” column.

2. Indicate with an “X” which elements that will be attempted in the test system’s row (e.g. Endpoint A). Each scenario has some mandatory elements and those are indicated near the top of the table with a “T” for Terminals, “R” for Registrars, “W” for Gateways, “P” for Proxies, “M” for MCU’s, “E” for Endpoint Types (a collective group of Terminals, Gateways, Proxies, and MCU’s), or “A” for all components. Elements that are unmarked (blank) for each listed scenario are optional. 

3. Conduct the test as described in the selected Scenario Description (see the following sections in this document). Ensure that the test includes originating the call from each end (A calls B then B calls A).

4. For each element tested, replace the “X” with a score for the system that is transmitting a PDU:

· 0 (zero) if the transmitted PDU failed. A failed transmitted PDU includes one that is sent correctly but not received correctly.

· 1 if the element’s PDU succeeded during the call. A successful PDU is correctly sent and received.

· Retain the “X” if the test did not progress far enough to reach the element and it was not tested.

5. After completing the call in one direction (A to B), disconnect the call and unregister. Then retest he scenario by calling in the opposite direction (B to A). Score the second part of the test in the same way using the bottom half of the score sheet.

6. The score sheet will automatically calculate the Totals and Results (shaded in yellow).

7. Participants of interoperability events will be given instructions on how to turn the test results in.

Example

The example score sheet on the following page has be updated to reflect the new scoring method described above. Please use the new score sheet, file name ScoreSheet5c.xls.

<TBD: include sample score sheet>

Scenario 1: Point to Point A/V with no servers
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Entities Involved: 

	Endpoint
	Redirector
	Gateway
	MCU
	Firewall/Proxy

	2
	0
	0
	0
	0


Sequence Description
1. Endpoint A calls Endpoint B:

1.1. Endpoint A sends INVITE to Endpoint B.

1.2. Endpoint B sends messages 100 (trying) and 180 (ringing) (optional)

1.3. Endpoint B sends 200 OK to Endpoint A.

1.4. Endpoint A sends ACK to Endpoint B.
2. Users evaluate media quality. (A; A/V)
3. Endpoints terminate call

3.1. Endpoint A sends BYE to Endpoint B.

3.2. Endpoint B sends BYE to Endpoint A

4. Endpoint B calls Endpoint A:

4.1. Endpoint B sends INVITE to Endpoint A.

4.2. Endpoint A sends messages 100 (trying) and 180 (ringing) (optional)

4.3. Endpoint A sends 200 OK to Endpoint B.

4.4. Endpoint B sends ACK to Endpoint A.

5. Users evaluate media quality. (A; A/V)

6. Endpoints terminate call

6.1. Endpoint B sends BYE to Endpoint A

6.2. Endpoint A sends BYE to Endpoint B

7. Endpoint A calls Endpoint C (unknown/invalid IP address or hostname)

7.1. Endpoint A sends INVITE to Endpoint C.

7.2. Endpoint A times out.

8. Endpoint B calls Endpoint D (unknown/invalid IP address or hostname)

8.1. Endpoint B sends INVITE to Endpoint D.

8.2. Endpoint  B times out.

9.    Repeat the above scenario using TCP and UDP protocols

Test Criteria

Five (5) repetitions of the above sequence with no unexpected error conditions. 

Scoring Results

Required elements include 

· IP addressing and/or hostname, 

· SIP signaling PDUs (Invite, Response, Ack and Bye)

· Connection Establishment, 

· RTP/RTCP (either unicast or multicast), and 

· one audio codec. Other elements are optional.

Assumptions

User inputs IP address or Hostname since a Redirector is not present to resolve aliases.

Scenario 2: Endpoint registration with a Registrar
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Entities Involved: 

	Endpoint
	Redirector
	Gateway
	MCU
	Firewall/Proxy
	Registrar

	1
	0
	0
	0
	0
	1


Sequence Description
1. Endpoint A1 registers with a Registrar

1.1. Endpoint A1 sends REGISTER message to a Registrar

1.2. Registrar sends 200OK message to the endpoint (is this optional?)
1.3. User verifies that the endpoint is registered successfully
1.4. User verifies that the registration expires after a time interval specified in the REGISTER message

2. Endpoint A1 registers using multicast

2.1. Endpoint A1 sends a REGISTER message at the multicast address 224.0.1.75

2.2. Registrar sends 200OK message to the endpoint (is this optional?)

2.3. User verifies that the endpoint is registered successfully
2.4. User verifies that the registration expires after a time interval specified in the REGISTER message

3. Endpoint A1 registers with unknown Registrar

3.1. Endpoint A1 sends REGISTER message to Registrar

3.2. Endpoint A1 times out

Test Criteria

Five (5) of the above repetitions with no unexpected error conditions. 

Scoring Results

Required elements include 

· IP addressing and/or hostname, 

· SIP Registration PDUs (Register, response)

Other elements are optional.

Assumptions

None.
 Scenario 3: Point to point A/V call using Redirector
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Entities Involved: 

	Endpoint
	Redirector
	Gateway
	MCU
	Firewall/Proxy
	Registrar

	2
	1
	0
	0
	0
	0


Sequence Description
1. Endpoints perform registration using aliases.

4. Endpoint A1 calls Endpoint A2

4.1. Endpoint A1 sends INVITE to Redirector with Endpoint A2’s alias

4.2. Redirector resolves the alias with the Registrar/location server

4.3. Redirector responds with Contact information using 302 message

4.4. Endpoint A1 sends ACK to Redirector

4.5. Endpoint A1 continues with the SIP signaling using the new Contact information

5. Users evaluate media quality. (A/V)

6. Endpoints terminate call

7. Endpoint A2 calls Endpoint A1

7.1. Endpoint A2 sends INVITE to redirector with Endpoint A1’s alias

7.2. Redirector resolves the alias with the Registrar/location servers

7.3. Redirector responds with the Contact information using 302 message

7.4. Endpoint A2 sends ACK to Redirector

7.5. Endpoint A2 continues with the SIP signaling using the new Contact information

8. Users evaluate media quality. (A/V)

9. Endpoints terminate call

10. Endpoint A1 calls Endpoint C (unknown alias)

10.1. Endpoint A1 sends INVITE to Redirector with non-existing alias

10.2. Redirector responds with 404 Not Found message

10.3. Endpoint A1 sends ACK to Redirector

11. Endpoint A2 calls Endpoint D (unknown alias)

11.1. Endpoint A2 sends INVITE to Redirector with non-existing alias

11.2. Redirector responds with 404 Not Found message

11.3. Endpoint A2 sends ACK to Redirector

Test Criteria

Five (5) of the above repetitions with no unexpected error conditions. 

Scoring Results

Required elements include 

· Addressing using aliases

· SIP signaling PDUs (Invite, Response, Redirect, Ack and Bye)

· Connection Establishment, 

· RTP/RTCP (either unicast or multicast), and 

· one audio codec. Other elements are optional.

Assumptions

None.

Scenario 4: Point to point A/V call using Proxy
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Entities Involved: 

	Endpoint
	Redirector
	Gateway
	MCU
	Firewall/Proxy
	Registrar

	2
	0
	0
	0
	1
	0


Sequence Description

1. Endpoints perform registration with their Registrars

2.
Endpoint A1 calls Endpoint A2 using Proxy

2.1. Endpoint A1 sends INVITE to Proxy

2.2. Proxy sends 100 (Trying) message to Endpoint A1 (optional)

2.3. Proxy gets location information from a Registrar/Location Server

2.4. Proxy sends INVITE to Endpoint A2 using this location information

2.5. Endpoint A2 sends 180 (ringing) message to Proxy (optional)

2.6. Proxy sends 180 (ringing) message to Endpoint A1

2.4.
Endpoint A2 sends 200 OK to Proxy

2.5.
Proxy sends 200 OK Response to Endpoint A1

2.6. Endpoint A1 sends ACK to Proxy

2.7. Proxy sends ACK to Endpoint A2

3. Media is exchanged and quality is evaluated. (A/V)

4.
Endpoints terminate call

4.1.
Endpoint A1 sends BYE to Proxy

4.2. Proxy sends BYE to Endpoint A2

4.3. Endpoint A2 sends BYE to Proxy

4.4. Proxy sends BYE to Endpoint A1

5.    Repeat steps 1to 4 for Endpoint A2 (-( A1 call

8.
Endpoint A1 calls Endpoint C  (unknown endpoint)

8.1. Endpoint A1 sends INVITE to Proxy

8.2. Proxy sends 100 (trying) message to Endpoint A1 (optional)

8.2.
Proxy tries to locate the Endpoint C using Registrar/Location Server

8.3. Proxy sends 404 Not Found message to Endpoint A1

8.4. Endpoint A1 sends 200 OK to Proxy

9.
Endpoint B1 calls Endpoint D  (unknown endpoint)

9.1. Endpoint B1 sends INVITE to Proxy

9.2. Proxy sends 100 (trying) message to Endpoint B1 (optional)

9.2.
Proxy tries to find the endpoint D using Registrars/Location Servers

9.3. Proxy sends 404 Not Found message to Endpoint A2

9.4. Endpoint A2 sends 200OK to Proxy

Test Criteria

Five (5) of the above repetitions with no unexpected error conditions.

Scoring Results

Required elements include 

· Addressing using aliases, ip addresses and/or host names

· SIP signaling PDUs (Invite, Response,  Ack, Bye etc.)

· Connection Establishment, 

· RTP/RTCP (either unicast or multicast), and 

· one audio codec. Other elements are optional.

Assumptions

none

Scenario 5: Point to point A/V call using Gateway
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Entities Involved: 

	Endpoint
	Redirector
	Gateway
	MCU
	Firewall/Proxy
	Registrar

	1
	0
	1
	0
	0
	0


Sequence Description

1. Endpoint A1 calls a PSTN phone using Gateway

1.1 Endpoint A1 sends INVITE to Gateway

1.2 Gateway sends 100 (Trying) message to Endpoint A1 (optional)

1.3 Gateway sends the appropriate message to Phone

1.4 Gateway sends 180 (ringing) message to endpoint (optional)

1.5 User picks up the phone

1.6 Gateway sends 200 OK to Endpoint

1.7 Endpoint A1 sends ACK to Gateway
1.8 Media is exchanged and quality is evaluated. (A/V)

2.
Endpoints terminate call

3.1.
Endpoint A1 sends BYE to gateway

3.2. Gateway disconnects the call to Phone

3.    Repeat steps 1to 3 for Phone to Endpoint call

4.
Endpoint A1 calls unknown phone number

5.1 Endpoint A1 sends INVITE to gateway

5.2 Gateway sends 100 (trying) message to Endpoint

5.3  Gateway tries to find the phone number, but fails

5.4 Gateway sends 404 Not Found message to Endpoint A1

5.5 Endpoint A1 sends 200 OK (is this optional?)

Test Criteria

Five (5) of the above repetitions with no unexpected error conditions.

Scoring Results

Required elements include 

· Addressing using aliases, ip addresses and/or host names

· SIP signaling PDUs (Invite, Response,  Ack, Bye etc.)

· Connection Establishment, 

· RTP/RTCP unicast and 

· one audio codec. Other elements are optional.

Assumptions

None
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