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1. Introduction
 In this paper, the problem of CAT is discussed, such that local ringing is played before CAT, which negatively impacts the user experience. 
In this paper, only the Gateway model is considered and whether the same solution should be applied for the Application Server model or TS24.628 Annex D Model or not is FFS.
2. Problem Statement
How to generate local ringing or play early media when the callee is being alerted is specified in RFC 3960 chapter 3.2. It is specified that the UE(caller) should generate local ringing if no early media is received and should play early media if the early media is received. However, how the UE considers that there is no incoming media packet is not clearly specified.

Additionally, the following specification about handling of alerting tone is described.
TS24.628 subclause 4.7.2.1

If the UE detects that in-band information is received from the network as early media, the in-band information received from the network shall override locally generated communication progress information.
From above specifications, if there is a UE whose implementation is that local ringing is generated immediately upon receiving 180(Ringing), this UE is going to change its alerting tone from local ringing to CAT when receiving incoming media packet. This handling of alerting tone has a negative impacts on the user experience.
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3. Solutions
There are 2 solutions to avoid above undesirable user experience as follows:

· Alt.1: Timer Solution

· Alt.2: 180(Ringing) indicates that early media is coming
· Alt.2-1: P-Early Media Header

· Alt.2-2: Introducing new SIP header
3.1. Alt.1: Timer Solution
In this alternative, the UE runs the timer to wait for early media upon receiving 180(Ringing). If the UE receives early media before timer expires, early media is used as alerting tone. On the other hand, if the UE does not receive early media until timer expires, the UE generates local ringing. 
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This solution has a critical drawback. If the early media is not presented from network, the time until alerting tone starts will get much longer.
3.2. Alt.2: 180(Ringing) indicates that early media is coming
The header indicating whether early media is incoming or not is introduced. If this header is included in 180(Ringing), the UE waits for early media and does not generate local ringing. If this header is not included in 180(Ringing), the UE does not wait for early media and generates local ringing.
If early media is not presented from the network, the UE can generate local ringing immediately. Moreover, if the early media is presented from the network, local ringing is not generated.
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There are following 2 solutions depending on what is used for this header.

· Alt.2-1: P-Early Media Header

· Alt.2-2: Introducing new SIP header
3.2.1. Alt.2-1: P-Early Media Header
P-Early Media Header is used in order to indicate whether early media is coming or not. There is no need to change SIP signalling interface. However, there is a following concern.
· The usage of P-Early Media Header included in 180(Ringing) may be different from the original usage.

· P-Early Media Header is defined as follows in RFC5009.
This document defines the use of the P-Early-Media header field for use within SIP [1] messages in certain SIP networks to authorize the cut-through of backward and/or forward early media when permitted by the early media policies of the networks involved. The P-Early-Media header field is intended for use in a SIP network, such as a 3GPP IMS [13][14] that has the following characteristics: its early media policy prohibits the exchange of early media between end users; it is interconnected with other SIP networks that have unknown, untrusted, or different policies regarding early media; and it has the capability to "gate" (enable/disable) the flow of early media to/from user equipment.
3.2.2. Alt.2-2: Introducing new SIP header
Introducing new header has an impact to SIP signalling interface. So, work in IETF is needed.
4. Discussion
· Alt.1 or Alt.2?
With Alt.1(Timer solution), there is a serious problem with the user experience such that user hears no sound in the duration of time which no alerting tone is provided until incoming media packet is delivered. So, Alt.2(180(Ringing) indicates that early media is coming) is preferable.

· Alt.2-1 or Alt.2-2?
With Alt.2-2(new SIP header), it would take long to change the SIP interface, which may negatively affect (delays) the schedule of commercial deployment of the VoLTE service. To fulfil such business requirements, any new activity in IETF must be avoided as much as possible to reduce the time to market. Therefore Alt.2-1(P-Early-Media header) is preferred.
5. Conclusion

This paper presented a problem such that local ringing is played before CAT, which negatively impacts the user experience. 

This paper argues that Alt.2-1, which uses P-Early Media Header in 180(Ringing) as the header indicating whether early media is coming or not, is the best solution.

If a way forward can be agreed by CT1 (and if it's not Alt 2-2), then NTT DOCOMO will be happy to bring necessary change requests to the next meeting.
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