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1. Introduction
In [1] RAN5 has asked SA4 for guidance on the following two items:
1) RAN5 respectfully asks SA4 to confirm whether SA4 has the same understanding on the split of responsibilities between SA4 & RAN5 for the conformance testing of IMS eCall.
2) Also, RAN5 respectfully asks SA4 to provide some guidance on how to apply a simple check (e.g. RTP Audio/Video packets inspection, etc.) to enable the identification of an in-band MSD message transmitted on a PS bearer without checking the details of in-band transfer.

We propose that the answer to item 1) be in the affirmative. 
The rest of this document discussion an answer to item 2).

2. In-band over VoIP
Studies in ETSI and SA4 found the use of the in-band modem over the VoIP bearer to be unreliable as adaptive de-jitter buffering in the network and terminal could introduce time-warping that would corrupt the pulse-position modulation of the in-band modem signals.  Understanding the lack of reliability, SA2 decided to use the in-band modem over VoIP as a last-ditch attempt to transmit the MSD when a VoIP bearer had been established but the mobile network or PSAP did not support the IMS eCall protocol (i.e., did not support transmission of the MSD in the SIP INVITE). 
Figure 1 describes the two scenarios where the in-band modem is used as a last-ditch attempt to send the MSD across the VoIP bearer (Reference: 23.167 section 7.7.2).
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Figure 1. Scenarios last-ditch use of in-band modem over VoIP

· This Figure applies when (A) the PLMN does not indicate NG eCall support OR (B) the PLMN indicates NG eCall support but the PSAP does not support NG eCall

· For (A), the UE establishes a normal IMS emergency call but with an eCall indication

· For (B), the UE attempts to establish an NG eCall and includes the MSD in the INVITE but the 200 OK does not ack the MSD

· For (A) and (B), the UE attempts to send the MSD inband as for a CS eCall after the voice path is established

Since there is no guarantee of the MSD being transmitted reliably when used in this mode, the conformance test does not test for performance or reliability.  The test needs to check only that the in-band modem is properly connected to the VoIP bearer and is active.
3. What to Test

The in-band modem should already conform to the normative specifications in [2] and [3], and the tests in [4] TS 26.269.

For IMS eCall fallback, the conformance tests only needs to check that the in-band modem has been properly connected to the VoIP bearer and is able to send and receive in-band modem messages via VoIP packets.

4. How to Test

The testing set-up may introduce jitter into the VoIP transmissions.  If the test set-up or device under test use adaptive de-jitter buffering this could introduce time-warping that could distort the pulse-position modulation used by the in-band modem.  The in-band modem is not expected to be able to compensate for such distortion and its performance could be compromised.

Therefore it is useful to consider how the test results could be interpreted depending on whether time-warping occurs during the testing.

4.1 No Time-warping

Requirements:

1. The test set-up does not introduce any jitter on the downlink to the IVS as this might trigger time-warping in the receiver de-jitter buffer of the IVS.

2. The test set-up does not introduce any time warping on the uplink (either there is no jitter in the uplink or the de-jitter buffer on the uplink does not perform time-warping)

Initial Settings:

1. Place the PSAP simulator into PULL mode so that it sends START signaling (see [2] and [3]) once the VoIP bearer is connected with the IVS under test
2. Use error free channel model with AMR 12.2 speech codec
3. Set-up the triggering event for in-band modem over VoIP (the event that triggers Step 5 in Figure 1).  These events are described in [5] as listed below and the in-band modem test should be run for each of the test cases below:

	TS
	Clause
	Title
	Test purpose / Task

	34.229-1
	21.7
	eCall over IMS / Manual initiation / MSD transfer and 200 OK with NAK / In-Band MSD transfer/ Success
	1. To verify that the UE transmits eCall MSD with SIP INVITE for manual eCall over IMS and receives 200 OK with NAK.

2. To verify that UE transfer the MSD in-band using voice path of PS eCall.

	34.229-1
	21.8
	eCall over IMS / Automatic initiation / MSD transfer and 200 OK with NAK / In-Band MSD transfer/ Success
	1. To verify that the UE transmits eCall MSD with SIP INVITE for automatic eCall over IMS and receives 200 OK with NAK.

2. To verify that UE transfer the MSD in-band using voice path of PS eCall.

	34.229-1
	21.9
	eCall over IMS / Manual initiation / MSD transfer and 200 OK with NAK / In-Band MSD transfer/ Failure
	1. To verify that the UE transmits eCall MSD with SIP INVITE for eCall over IMS and receives 200 OK with NAK.

	34.229-1
	21.10
	eCall over IMS / Manual initiation / MSD transfer and 200 OK with no ACK or NAK / In-Band MSD transfer/ Success
	1. To verify that the UE transmits eCall MSD with SIP INVITE for manual eCall over IMS and receives 200 OK with no ACK or NAK.

2. To verify that UE transfer the MSD in-band using voice path of PS eCall.

	34.229-1
	21.11
	eCall over IMS / Automatic initiation / MSD transfer and 200 OK with no ACK or NAK / In-Band MSD transfer/ Success
	1. To verify that the UE transmits eCall MSD with SIP INVITE for automatic eCall over IMS and receives 200 OK with no ACK or NAK.

2. To verify that UE transfer the MSD in-band using voice path of PS eCall.


Test Procedures:
1. After the triggering event occurs, IVS is expected to send IVS-initiated signaling.
2. When the PSAP simulator detects the IVS-initiated signaling (see [2] and [3]) it sends back START messages.
3. When the IVS detects the START messages, it should send the MSD
4. If the PSAP simulator detects that the IVS has started sending the MSD then the IVS PASSES conformance. Detecting the start of MSD transmission does not require decoding the entire MSD correctly.  The PSAP simulator could detect the sync (see [2] and [3]) from the IVS that precedes the MSD information.
5. If the test fails, i.e., the PSAP simulator does not detect the sync or the MSD within 20s, the call is terminated.  
a. If the IVS has failed five consecutive tests then it FAILS conformance.  
b. Otherwise the test is re-run starting with the triggering event in step 3 of the Initial Settings.
4.2 Possible Time-warping

This test only has to be run if the test set-up does not have a configuration that can guarantee no time-warping is performed during the test, i.e., the requirements for the “No Time-warping” test cannot be met.  If the test in clause 4.1 can be run on the test set-up then this test does not have to be run.
Requirements:

1. The test set-up introduced jitter in the downlink or introduces jitter and time-warping in the uplink.
2. Or it can not be confirmed that the test set-up does not introduce any jitter or time-warping

Initial Settings: same as for the “No Time-warping” case.

Test Procedures: same as for the “No Time-warping” case with the following exception in Step 5.
5. If the test fails, i.e., the PSAP simulator does not detect the sync or the MSD within 20s, the call is terminated.  

a. If the IVS has failed 50 consecutive tests then it FAILS conformance.  

b. Otherwise the jitter-model of the test set-up is re-randomized to ensure that the same jitter profile is not re-used and the test is re-run starting with the triggering event in step 3 of the Initial Settings.
6. RAN5 vs. SA4 Testing

The contributors propose that the testing of these scenarios be specified across both Working Groups: the IMS protocol test aspects are specified in TS 34.229-1 until the point where the in-band modem is supposed to be activated.  Then the in-band modem test as specified in TS 26.269 is implemented.  The test in TS 26.269 could be considered as a “test module subroutine” called from the RAN5 protocol test.
7. Conclusions
It is proposed that SA4 agree on the test procedure described in clause 5, specify this in a new clause in 3GPP TS 26.269, and recommend that RAN5 refer to this in the IMS eCall conformance test.
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