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This DISC intends to describe the outline of the proposed procedures at the P-CSCF when the P-CSCF performs the gate control considering the value of the P-Early-Media header field.
1.
Introduction
According to RFC 5009, a proxy supporting P-Early-Media header field can control the gating of early media (i.e. allowing or forbidding early media in forward and/or backward direction based on the value (e.g. sendrecv, sendonly) populated in the P-Early-Media header field).

As for the 3GPP IMS profile, TS 24.229 mandates the support of P-Early-Media header field at the P-CSCF acting as proxy and the IBCF (IMS-ALG) acting as UA role, and there is a normal note indicating that the P-CSCF can use the P-Early-Media header field for the gate control procedures defined in TS 29.214 (Rx interface).

However, the current PCC specifications do not explicitly specify that the P-CSCF can decide whether to enable early media by evaluating the value of the P-Early-Media header field. Also, these procedures are not explicitly defined for the Ix interface (TS 29.162/TS 29.238) between IBCF and TrGW and Iq interface (TS 29.334) between IMS-ALG and IMS-AGW.
This DISC describes the outline of the proposed procedure at the P-CSCF over Rx interface.
2.
Current P-CSCF procedures in PCC specifications
According to TS 29.214, the P-CSCF can downgrade the value of the Flow-Status AVP derived from the direction attribute of the SDP answer on a SIP early dialog as shown figure 1, but it is not clarified how the P-CSCF can downgrade the value.
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Figure 1: The PCC call flows described in TS 29.214
3.
Proposed solutions
We propose the optional two solutions for the gate control procedure at the P-CSCF.

1. Gate control based on the configuration provisioned in the P-CSCF.
2. Gate control considering the P-Early-Media header field.

3.1.
Solution 1: Gate control based on the configuration provisioned in the P-CSCF
This solution uses the configuration of the P-CSCF in consideration of the SDP direction parameter as indicated by TS 24.213. The proposed procedures are followings:
When the Flow-Status AVP derived from the SDP direction parameter is "ENABLED", then the P-CSCF may downgrade the value of the Flow-Status AVP to the value "DISABLED", "ENABLED_UPLINK", or "ENABLED_DOWNLINK" based on the configuration provisioned in the P-CSCF.

When the Flow-Status AVP derived from the SDP direction parameter is "ENABLED_UPLINK" or "ENABLED_DOWNLINK", then the P-CSCF may downgrade the value of the Flow-Status AVP to the value "DISABLED" based on the configuration provisioned in the P-CSCF.
3.2.
Solution 2: Gate control considering the P-Early-Media header field
This solution uses the received P-Early-Media header field in consideration of the SDP direction parameter. The proposed P-CSCF procedures are described depending on the entity from which the P-CSCF receives the P-Early-Media header field:

A) An UE that is authorized to send early media

B) An entity of the IMS network within the trust domain for P-Early-Media header field

C) An entity other than A) or B)
3.2.1.
The terminating P-CSCF procedures for the case A)
According to TS 24.229, the P-Early-Media header filed received from the UE is valid only when the user-related policies provisioned to the P-CSCF indicate that the served UE is authorized to send early media. Therefore, in the terminating P-CSCF can use the P-Early-Media header field containing the direction parameter for the gate control of early media.
When the P-CSCF receives the P-Early-Media header field containing the active direction parameter (i.e. sendrecv, sendonly or sendrecv), at first the P-CSCF needs to check if the direction requested in the P-Early-Media header field received from the authorized UE is also active in the last received SDP direction attribute. If the direction requested in the P-Early-Media header field is active in the last received SDP, then P-CSCF set the Flow-Status AVP so that the gate for media flow in the direction can be opened as shown on figure 2, otherwise set the Flow-Status AVP so that the gate for media flow in the direction can be closed since the media flow in the direction will not be sent. For the case where the direction parameter in the P-Early-Media header field and the SDP is contradictory (e.g. "P-Early-Media: sendonly" & "a=recvonly"), it is proposed to specify the two alternatives. One is setting the AVP to "DISABLED" ant the other is applying the solution 1 as this case is considered as error case and an operator may want to set the AVP based on the configuration provisioned in the P-CSCF.
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Figure 2: The PCC call flow example when the terminating P-CSCF applies the solution 2
When the P-CSCF receives the P-Early-Media header field containing the inactive direction parameter, the P-CSCF set the AVP to "DISABLED". 
Also, when the P-CSCF does not receive the P-Early-Media header field, it is proposed to have two options selected by operator:
-
the P-CSCF sets the Flow-Status AVP to "DISABLED" considering that the UE does not request the authorization of early media; or
-
the P-CSCF applies the rules defined in subclause A.2.2 considering a mix of the UE that supports P-Early-Media header field and the UE that do not.
Table 1 summarizes the Flow-Status AVP value depending on the P-Early-Media header field and SDP direction attributes.
Table 1: The Flow-Status AVP value depending on the P-Early-Media and SDP direction attributes
(The terminating P-CSCF)
	SDP

P-Early-Media
	a=sendrecv
(NOTE)
	a=sendonly
	a=recvonly
	a=inactive

	sendrecv
	ENABLED
	ENABLED-
UPLINK
	ENABLED-DOWNLINK
	DISABLED

	sendonly
	ENABLED-
UPLINK
	ENABLED-
UPLINK
	DISABLED
or apply solution 1
	DISABLED

	recvonly
	ENABLED-DOWNLINK
	DISABLED
or apply solution 1
	ENABLED-DOWNLINK
	DISABLED

	inactive
	DISABLED
	DISABLED
	DISABLED
	DISABLED

	No direction parameter
	DISABLED or apply solution 1

	NOTE:
No direction attribute can be assumed as if "a=sendrecv" is included.


3.2.2.
The originating P-CSCF procedures for the case B)
According to TS 24.229, the P-Early-Media header filed received from the entity of the IMS network within the trust domain related to P-Early-Media header field is always valid. The principle for the originating P-CSCF procedure is equivalent to that of the terminating P-CSCF. Additionaly, the proposed procedures considers the the "gated" parameter in the P-Early-Media header field, which indicates that a functional entity on the signalling path already has done the gating of early media based on the direction parameter in P-Early-Media. If the parameter does not included, the P-CSCF may not perform the gating procedures.
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Figure 3: The PCC call flow example when the originating P-CSCF applies the solution 2
Table 2: The Flow-Status AVP value depending on the P-Early-Media and SDP direction attributes
(The terminating P-CSCF)
	SDP

P-Early-Media
	a=sendrecv

(NOTE)
	a=sendonly
	a=recvonly
	a=inactive

	sendrecv
	ENABLED
	ENABLED-DOWNLINK
	ENABLED-
UPLINK
	DISABLED

	sendonly
	ENABLED-DOWNLINK
	ENABLED-DOWNLINK
	DISABLED
or apply solution 1
	DISABLED

	recvonly
	ENABLED-
UPLINK
	DISABLED
or apply solution 1
	ENABLED-
UPLINK
	DISABLED

	inactive
	DISABLED
	DISABLED
	DISABLED
	DISABLED

	No direction parameter
	DISABLED or apply solution 1

	NOTE:
No direction attribute can be assumed as if "a=sendrecv" is included.


3.2.3.
The P-CSCF procedures for the case C)
When the P-Early-Media header field is received from either the functional entity outside the trust domain or the UE that is not authorized to send early media, then the P-CSCF can not use the received em-param(s) in the P-Early-Media header field and may apply the rules of solution 1.
3.
Summary
The enhancements for the P-CSCF procedures to perform the gate control over the Rx interface are proposed in the CR against TS 29.214 (C3-161016). Additionally, the CR against TS 29.213 (C3-161017) proposes to have the reference to the proposed P-CSCF procedure in the TS 29.214 CR.
Based on the discussion in this meeting, NTT will bring the CR for Ix/Iq interfaces, if necessary.

Annex A.
Example call flow regarding the gate control of early media
A.1.
Providing network-generated announcement by gateway model
The following call flow shows the case where the announcement by gateway model is provided to the originating UE and the originating P-CSCF performs the gate control based on solution 2.
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Figure 4: The example call flow when providing network-generated announcement by forking model 
A.2.
Providing network-generated announcement by forking model
The following call flow shows the case where the announcement by forking model is provided to the originating UE and the originating P-CSCF performs the gate control based on solution 2.
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Figure 5: The example call flow when providing network-generated announcement by forking model
A.3.
Providing user-generated announcement
The following call flow shows the case where the announcement from the UE authorized to send early media is provided to the originating UE and the originating/terminating P-CSCFs perform the gate control based on solution 2.
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Figure 6: The example call flow when providing user-generated announcement
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