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1.
Background
When the IMS network provides early media (i.e. announcement and CAT), the UE is not allowed to generate the locally generated communication progress information, as described in TS 24.628.


TS 24.628 4.7.2.1 Actions at the originating UE

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".


In the scenario of CFNR that an originating UE A initiates a call to UE B then the communication is diverted to UE C, if the CDIV AS in the diverting IMS network provides announcement to inform about the diversion to the UE A using TS 24.628 procedures as described in TS 24.604, the UE A receives the P-Early-Media header field with "sendrecv" or "sendonly" and disables rendering the locally generated communication progress information. If the entity in the diverted-to IMS network does not provide any early media, the CDIV AS includes the P-Early-Media with "inactive" in the received 18x response or a 199 response in order to avoid no tones at the UE A as described in TS 24.604 below.


TS 24.604 4.5.2.6.3 Diversion procedures at the diverting AS
When the no reply timer defined in subclause 4.8 expires:

-
...
-
If the diverting AS receives a SIP 18x response from the diverted-to user and the SIP 18x response does not contain a P-Early-Media header field, the diverting AS shall:

a)
when sending the next SIP message towards the calling party on the existing early dialog, include a P-Early-Media header field with value "inactive"; or

b)
send a SIP 199 (Early Dialog Terminated) response towards calling party on the existing early dialog, and forward the SIP 18x response on a new early dialog.
NOTE:A SIP 199 (Early Dialog Terminated) response can only be sent if the calling party has indicated support of it.


2.
Problem statement
In particular UE deployment, once the UE establishes an early media path, the UE continue to render early media even if the early media has been stopped and UE receives the P-Early-Media with "inactive" for the same dialog as shown in Figure 1. As a consequence, an originating user using such UE cannot hear anything while between announcement provided by CDIV AS and session establishment. This UE deployment is not restricted as described in TS 24.628.


TS 24.628 4.7.2.1 Actions at the originating UE

If an early dialog exists where a SIP 18x response to the SIP INVITE request other than 183 (Session Progress) response was received, no early dialog exists where the last received P-Early-Media header field as described in IETF RFC 5009 [12] contained "sendrecv" or "sendonly" and in-band information is not received from the network, then the UE is expected to render the locally generated communication progress information.
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Figure 1. The UE continue to render early media even if the early media has been stopped and UE receives the P-Early-Media with "inactive" for the same dialog

3.
Proposal
One possible solution to avoid the silent state at the originating UE-A as shown in Figure 1 is that the CDIV AS initiates announcement informing to the originating user about call progress except when the terminating side provides early media.

However, while TS 24.604 specifies that the CDIV AS may initiate an announcement towards the calling user to inform about the diversion, it is unclear that the CDIV AS can initiate announcement informing the originating user about call progress by connecting other MRF different from the MRF which had provided the announcement as described in Figure 2.
It is proposed to add the following procedures on CDIV AS.


TS 24.604 4.5.2.6.3 Diversion procedures at the diverting AS
When the no reply timer defined in subclause 4.8 expires:

-
If the diverting AS receives a SIP 18x response from the diverted-to user and the SIP 18x response does not contain a P-Early-Media header field, the diverting AS shall:

a)
when sending the next SIP message towards the calling party on the existing early dialog, include a P-Early-Media header field with value "inactive"; or

b)
send a SIP 199 (Early Dialog Terminated) response towards calling party on the existing early dialog, and forward the SIP 18x response on a new early dialog; or.
c)
initiate an announcement towards calling user in order to inform about communication progress information.
NOTE:A SIP 199 (Early Dialog Terminated) response can only be sent if the calling party has indicated support of it.
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Figure 2. The CDIV AS initiates announcement informing the originating user about call progress.

4.
Conclusion

Current TS 24.604 may cause problem with specific deployment UE, therefore it is needed to discuss the applicability of the proposed solution and other alternative solutions.
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