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1. Introduction
The IBCF (IMS-ALG) and the P-CSCF (IMS-ALG) can authorize early media and perform gate control based on the value of P-Early-Media header field. In addition to that, a terminating P-CSCF decides whether or not the P-CSCF allows early media flow from a terminating UE based on user-related policies provisioned to the P-CSCF as specified in TS 24.229 subclause 5.2.7.3.
5.2.7.3
UE-terminating case
If the user-related policies provisioned to the P-CSCF (see subclause 5.2.6.1) do not indicate the served UE is authorized to send early media, the P-CSCF shall not allow media flows in forward and backward direction before the 200 (OK) response to the initial INVITE is received.
If the user-related policies provisioned to the P-CSCF (see subclause 5.2.6.1) indicate that the served UE is authorized to send early media, the P-CSCF shall not remove the P-Early-Media header field if received in a 18x provisional response or in an UPDATE request.

Supposing the interconnection scenario between the different operator's IMS networks, the current TS 24.229 does not define a solution for the issue that an originating IMS network whose policy does not allow early media between UEs, cannot selectively prevent early media from a terminating UE served by a terminating IMS network having different policy. In this paper, the solutions for the issue are discussed.
2. Problem statement

Some operators do have the policy in order to prevent UEs from free talk on early media. An IMS operator having such a policy will allow a network-generated early media (e.g., announcement from MRFP) to the UE but not allow early media between UEs; then all the terminating P-CSCF in the IMS network will prevent early media flows from a terminating UE in forward and backward direction (Figure 1).
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Figure 1. The terminating P-CSCF in the IMS network prevents media flows from a terminating UE in forward and backward direction.
However, supposing the interconnection scenario between different operator's IMS networks, if an originating IMS-A operator policy allows a network-generated early media to the UE but does not allow early media between UEs, and if a terminating IMS-B operator policy allows early media between UEs, IMS-A cannot definitely differentiate the early-media generated by IMS-B network from that generated by the terminating UE accommodated in IMS-B network (Figure 2).

This means that the originating IMS network cannot selectively prevent early media from a terminating UE served by the terminating IMS network.
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Figure 2. IMS-A cannot definitely differentiate the early-media generated by IMS-B network from that generated by the terminating UE accommodated in IMS-B network.
3. Possible solutions
There are two solutions to enable the policy that prevents early media flow between UEs at the originating IMS network. 

· Sol-1: A terminating P-CSCF removes P-Early-Media header field in a 18x response
· Sol-2: IMS entity on the terminating side adds an indication which identifies who generates SDP in a 18x response
3-1. Sol-1: A terminating P-CSCF removes P-Early-Media header field in a 18x response

The simplest solution for preventing an early media flow between UEs is that a terminating P-CSCF removes P-Early-Media header field in 18x response inserted by the UE. By doing this removal procedure, the intermediate SIP functional entities supporting P-Early-Media header field will gate the early media flow from terminating UE.

This procedure assures that the 18x responses with P-Early-Media is intend to generate a network-provided early media.
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Figure 3. Solution-1

3-2. Sol-2: Terminating IMS entity adds an indication which identifies who generates SDP in a 18x response
In order to distinguish the early-media generated by IMS-B network from that generated by the terminating UE accommodated in IMS-B network, the solution uses an indication which identifies whether either the terminating AS or the terminating UE insert SDP answer. Sol-2 can be divided into 2 solutions in terms of which entity (the terminating AS or the terminating P-CSCF) adds the indication.
3-2-1. Sol-2-1: Terminating P-CSCF adds an indication which identifies the UE generates SDP answer

In order to prevent early media from a terminating UE selectively, when a terminating P-CSCF receives 18x provisional response with SDP and P-Early-media header field set to "sendonly" or "recvonly" from the terminating UE, the terminating P-CSCF adds an indication which indicates that the SDP answer have been inserted by the terminating UE.
When the originating IMS network's entity (i.e. P-CSCF and IBCF) receives SDP answer in a 18x provisional response containing P-Early-Media header field with the indication, the IMS-A's entity removes P-Early-Media header field and closes the gate for early media, as the IMS-A's operator policy does not allow the early media between UEs. (Fig. 4)
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Figure 4. Solution-2-1

3-2-2. Sol-2-2: Terminating AS adds an indication which identifies the AS generates SDP answer

In order to prevent early media from a terminating UE selectively, the AS which requests sending early media adds an indication which indicates that the SDP answer have been inserted by the AS.
When the originating IMS network's entity (i.e. P-CSCF and IBCF) receives SDP answer in a 18x provisional response containing P-Early-Media header field without the indication, the IMS-A's entity removes P-Early-Media header field and closes the gate for early media. (Fig. 5)
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Figure 5. Solution-2-2
3-2-3. Encoding options for solution-2
Possible encoding options as an indication used by solution-2 are summarized below.
	Encoding options
	coding examples

	SIP header field
	A-1. New value(em-param) of P-Early-Media header
	P-Early-Media:sendrecv_user
P-Early-Media:sendrecv_network

	
	A-2. New header field
	P-Early-Media-Sender: user
P-Early-Media-Sender: network

	SDP attribute
	B-1. <username> of "o="
	o=user-provided xxx xxx IN IP6 123.321.2.1
o=network-provided xxx xxx IN IP6 123.321.2.1

	
	B-2. New medicant value of "a=content" attribute
	a=content:g.3gpp.user-provided-early-media
a=content:g.3gpp.network-provided-early-media

	
	B-3. New attribute and value of "a="
	a=generator:g.3gpp.user
a=generator:g.3gpp.network


5. Evaluation
5.1. Evaluation of each solution
	
	Functional entity(ies) impacted
	Advantages
	Disadvantages
	Backward compatibility

	Sol-1
	P-CSCF:

· Removes all P-Early-Media header in 18x response from terminating UE if present, and prohibits early media flow.
	Minimum impacted.
	None
	If terminating IMS does not support the procedure, originating IMS allows both network and user provided early media.

	Sol-2-1

(P-CSCF adds the indication)
	P-CSCF:

· Adds the indication if policy allows early media from terminating UE.

IBCF and P-CSCF:

· Removes P-Early-Media header and indication if the received SDP had inserted by terminating UE, and prohibits early media flow.
· Authorizes early media if SIP/SDP has not the indication.

· Removes the indication at the boundary of the trust domain.

IMS entity(ies) on signalling path:

· Transparently forward the indication.
	Very few SIP/SDP including P-Early-Media header have the indication.

IBCF/P-CSCF can identify early media from terminating UE explicitly.
	All P-CSCF are impacted to add the indication.
	If terminating IMS does not support the procedure, originating IMS allows both network and user provided early media.

	Sol-2-2

(AS adds the indication)
	AS:

· Adds the indication.

P-CSCF:

· Remove the indication if present.
IBCF and P-CSCF:

· Removes P-Early-Media header if the received SDP had inserted by terminating UE, and prohibits early media flow.

· Authorizes early media if SIP/SDP has the indication.

· Removes the indication at the boundary of the trust domain.

IMS entity(ies) on signalling path:

· Transparently forwards the indication.
	
	All AS providing early media (e.g. announcement AS and CAT AS ) are impacted to add the indication.

Almost all of SIP/SDP including P-Early-Media header have the indication.
	If terminating IMS does not support the procedure, originating IMS does not allow both network and user provided early media.


Sol-1 is superior to Sol-2-1 and Sol-2-2 in regard to impact on network entities. There are requirements (e.g. CRS) to send early media from an IMS network to a terminating UE, but there seems to be no requirement to send early media from a terminating UE to an IMS network. If in the future requirement to send early media from a terminating UE to an IMS network comes out, it is needed to support Sol-2.

As compared to Sol-2-2, Sol-2-1 has no impact on procedure of network provided early-media (e.g. Announcement/CAT). Furthermore, when Rel-13 IMS supporting Sol-2 interconnects pre Rel-13 IMS not supporting Sol-2, Sol-2-1 has no impact on network provided early-media services. Therefore, Sol-2-1 is superior to Sol-2-1.
6. Conclusion
It is kindly asked that CT1 gives feedback to the necessity of the solution for this issue and the advice about the way forward for release-14.
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