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1. Background
In order to indicate the caller the call is being processed and to make the caller not so bored, the UE usually renders communication progress tone to the user, e.g. ringback tone, call waiting announcement.

There are two ways to generate such communication progress tone, i.e. network generated early media and UE locally generated. When the network is providing early media as communication progress tone the UE is not allowed to render locally generated tone, as specified in TS 24.628:
The UE shall not generate the locally generated communication progress information if an early dialog exists where the last received P-Early-Media header field as described in IETF RFC 5009 [12] contains "sendrecv" or "sendonly".
When the services which provide early media as communication progress tones interact with Communication Forwarding No Reply (CFNR) service, issues exist as discussed in the next clause.
2. Issues
2.1 Communication Waiting (CW) interacts with CFNR
Suppose user B has subscribed to CW and CFNR (forwarding to user C) services, user B is now in a session with user D, then user A calls user B:
-
The CW service is invoked on user B side, and the AS may include in a SIP message a P-Early-Media header field with value of "sendrecv" or "sendonly", and provide CW announcement as early media to the user A. 
-
When the timer defined by CFNR expires, the early dialog b/w A and B is ceased and call is forwarded to user C. If there is not any service with early media, e.g. CW, CAT, user A will receive no P-Early-Media header field from C party.
-
Under such condition, the UE-A is not allowd to render local communication progress tone since the last received P-Early-Media header field is with value "sendrecv" or "sendonly", however there is no early media from C party neither. As a result, the user A will hear nothing during the period user C is alerting. Bad user experience.
2.2 Customized Alerting Tone (CAT) interacts with CFNR
Suppose user B has subscribed to CAT and CFNR (forwarding to user C) services, then user A calls user B:
-
The CAT service is invoked on user B side, and the AS will include in a SIP message a P-Early-Media header field with value of "sendrecv" or "sendonly", and provide alerting tone as early media to the user A. 

-
When the timer defined by CFNR expires, the early dialog b/w A and B is ceased and call is forwarded to user C. If there is not any service with early media, e.g. CW, CAT, user A will receive no P-Early-Media header field.

-
Under such condition, the UE-A is not allowd to render local communication progress tone since the last received P-Early-Media header field is with value "sendrecv" or "sendonly", however there is no early media from C party neither. As a result, the user A will hear nothing during the period user C is alerting. Bad user experience.
2.3 Issue summary

In the scenario of CFNR, say A calls B then forwared to C, if there are services which provide early media as communication progress tone on B side, the UE-A will receive a P-Early-Media header field indicating network provided early media and disable local generated tone. When the call is forwarded to C and there is no service with early media, the UE-A will receive no further P-Early-Media header field and thus the status on early media is not overridden, i.e. UE-A still considers network will provide early media while in fact there is not any at all.

3. Solution discussion
This issue is caused by the different status on early media of B party and C party, and CFNR AS is aware of the difference, thus one possible means to solve this issue is to let CFNR AS override the early media status when it finds the divert-to party has no early media.
4. Proposal

It’s proposed to make the following requirement on CFNR AS: 
If 


1)
CFNR occurs; and


2)
no P-Early-Media header field in SIP 18x response is received from the divert-to party
the CFNR AS shall insert a P-Early-Media header field with value "inactive" in the 18x response.
