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	Reason for change:
	During the deployment of EPS Fallback or RAT Fallback, two issues of UE SDP handling for EPS Fallback are identified. EPS Fallback procedure involves simultaneously IMS setup procedure and inter-RAT handover procedure, but if the two procedures is not able to synchronize well, the EPS Fallback call may be put in situation that only one direction of voice stream is available, which has serious impact on user experience.
The procedure of the first issue is as follows:
1) When a terminating call is targeting an EPS Fallback UE, after the UE reply 183 with first SDP answer, P-CSCF initiates PCC procedure to establish voice bearer in 5GS, which further triggers fallback preparation of the UE.
2) The IMS procedure continues. The originating UE sends UPDATE message with updated SDP offer, which is received by the terminating UE still in fallback preparation phase and still camping in 5G NR.
3) Since the bearer establishement is rejected due to fallback procedure and the terminating UE has no voice bearer being established, when the terminating UE responds the UPDATE message, the SDP in 200 OK response includes the SDP answer which indicates the media component for voice from is not available, e.g. with line “a=curr: qos local none”.
4) After the UE fallback to e-UTRA, it does not initiate another SDP negotiation to update its media bearer status. The resources for media component of this voice call are seen as unavailable by the network.
5) The voice call establishes successfully with no media component available.
The second issue is as follows:
The fallback procedure is already triggered but the UE is still in 5G NR. When the UE receives UPDATE message via NR and sends the 200 OK to the UPDATE before the fallback, due to the ongoing fallback procedure, the 200 OK is not sent to P-CSCF successfully. The IMS network is still waiting for the response to UPDATE message.
When the fallback procedure is completed, the UE sends 180 ringing to P-CSCF. But the P-CSCF holds 180 and resends UPDATE to UE to complete UPDATE transaction first. The UE then responds with the previous 200 OK with unavailable resources in the SDP answer. Then the P-CSCF receives 180 first and 200 OK later, which confuses the P-CSCF to determine that the terminating resource is unavailable.

In fact it is a general issue besides EPS fallback procedure that it is not clear in current specification how the UE handle such case that the resources become available after the SDP negotiation. Therefore it is stated that when the UE sends 180 response after EPS fallback procedure and the resources are available, the 180 response is taken as an implicit indication that the resources are available and sufficient.

	
	

	Summary of change:
	If the terminating UE has indicated that resources are not available or sufficient previously during the SDP negotiation, the terminating UE shall send 180 (Ringing) response after the resources are available as an implicit indication that the resources of terminating side are available and sufficient.

	
	

	Consequences if not approved:
	EPS fallback voice call may be set up with no media component available in terminating UE, which has serious impact on voice service user experience.
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*** First change ***
[bookmark: _Toc20147412][bookmark: _Toc27489288][bookmark: _Toc27491294][bookmark: _Toc35957980][bookmark: _Toc45204529][bookmark: _Toc51928036][bookmark: _Toc51930049][bookmark: _Toc68180213]5.1.4.1	Initial INVITE request
The preconditions mechanism should be supported by the terminating UE.
The handling of incoming initial INVITE requests at the terminating UE is mainly dependent on the following conditions:
-	the specific service requirements for "integration of resource management and SIP" extension (hereafter in this subclause known as the precondition mechanism and defined in RFC 3312 [30] as updated by RFC 4032 [64], and with the request for such a mechanism known as a precondition);
-	the UEs configuration for the case when the specific service does not require the precondition mechanism; and
-	the precondition disabling policy specified in subclause 5.1.5A, if supported by the UE.
If an initial INVITE request is received the terminating UE shall check whether the terminating UE requires local resource reservation.
NOTE 1:	The terminating UE can decide if local resource reservation is required based on e.g. application requirements, current access network capabilities, local configuration, etc.
During the session initiation, if local resource reservation is required at the terminating UE and the terminating UE supports the precondition mechanism, and:
a)	the received INVITE request includes the "precondition" option-tag in the Supported header field or Require header field and the precondition mechanism is enabled as specified in subclause 5.1.5A, the terminating UE shall use the precondition mechanism and shall include a Require header field with the "precondition" option-tag:
-	in responses to that INVITE request if those responses include an SDP body;
-	in responses to subsequent requests received in-dialog that include an SDP body and include "precondition" option-tag in Supported header field or Require header field; and
-	in subsequent requests that include an SDP body, that it sends towards the originating UE during the session initiation;
b)	the received INVITE request includes the "precondition" option-tag in the Supported header field, and the precondition mechanism is disabled as specified in subclause 5.1.5A, the terminating UE shall not use the precondition mechanism:
c)	the received INVITE request includes the "precondition" option-tag in the Require header field, and the precondition mechanism is disabled as specified in subclause 5.1.5A, the terminating UE shall reject the INVITE request with a 420 (Bad Extension) response; and
d)	the received INVITE request does not include the "precondition" option-tag in the Supported header field or Require header field, the terminating UE shall not use the precondition mechanism.
During the session initiation, if local resource reservation is not required by the terminating UE and the terminating UE supports the precondition mechanism and:
a)	the received INVITE request includes the "precondition" option-tag in the Supported header field and:
i)	the required resources at the originating UE are not reserved, and the precondition mechanism is enabled as specified in subclause 5.1.5A, the terminating UE shall use the precondition mechanism and shall include a Require header field with the "precondition" option-tag:
-	in responses to that INVITE request if those responses include an SDP body;
-	in responses with an SDP body to subsequent requests received in-dialog that include an SDP body and include "precondition" option-tag in Supported header field or Require header field; and 
-	in subsequent requests that include an SDP body, that it sends towards the originating UE during the session initiation;
ii)	the required local resources at the originating UE and the terminating UE are available and the precondition mechanism is enabled as specified in subclause 5.1.5A, the terminating UE may use the precondition mechanism; and
iii)	the precondition mechanism is disabled as specified in subclause 5.1.5A, the terminating UE shall not use the precondition mechanism;
b)	the received INVITE request does not include the "precondition" option-tag in the Supported header field or Require header field, the terminating UE shall not use the precondition mechanism;
c)	the received INVITE request includes the "precondition" option-tag in the Require header field and the precondition mechanism is enabled as specified in subclause 5.1.5A, the terminating UE shall use the precondition mechanism; and
d)	the received INVITE request includes the "precondition" option-tag in the Require header field, and the precondition mechanism is disabled as specified in subclause 5.1.5A, the terminating UE shall reject the INVITE request with a 420 (Bad Extension) response.
NOTE 2:	Table A.4 specifies that UE support of forking is required in accordance with RFC 3261 [26].
NOTE 3:	If the terminating UE does not support the precondition mechanism it will apply regular SIP session initiation procedures.
If the received INVITE request indicated support for reliable provisionable responses, but did not require their use and the terminating UE supports reliable provisional responses, and if:
a)	the terminating UE requires a reliable alerting indication at the originating side;
b)	the 18x response (other than 183 response) carries SDP or for other application related purposes that requires its reliable transport; or
c)	the reliable 18x policy indicates (see subclause 5.1.4.2) the UE to do so;
the terminating UE shall send the 18x response (other than 183 response) reliably.
NOTE 4:	If the terminating UE is configured by the home operator to send the 18x response (other than 183 response) reliably and the received INVITE request did not indicate support for reliable provisional responses, then the terminating UE sends the 18x response (other than 183 response) unreliably.
The terminating UE shall send the 18x responses (other than 183 response) unreliably if the reliable 18x policy (see subclause 5.1.4.2) indicates the UE to do so, unless the received INVITE request requires to use reliable provisional responses.
NOTE 5:	Certain applications, services and operator policies might mandate the terminating UE to send a 199 (Early Dialog Terminated) provisional response (see RFC 6228 [142]) prior to sending a non-2xx final response to the INVITE request.
If the terminating UE uses the precondition mechanism, upon successful reservation of local resources:
-	if the originating side requested confirmation for the result of the resource reservation (as defined in RFC 3312 [30]) at the terminating UE, the terminating UE shall confirm the successful resource reservation (see subclause 6.1.3) within an SIP UPDATE request; and
NOTE 6:	Originating side requests confirmation for the result of the resource reservation at the terminating UE e.g. when an application server performs 3rd party call control. The request for confirmation for the result of the resource reservation at the terminating UE can be included e.g. in the SDP answer in the PRACK request.
-	if the originating side did not request confirmation for the result of the resource reservation (as defined in RFC 3312 [30]) at the terminating UE, the terminating UE shall not confirm the successful resource reservation (see subclause 6.1.3) within an UPDATE request.
NOTE 7:	The terminating UE can send an UPDATE request for reasons other than confirmation of the successful resource reservation.
NOTE 8:	If the terminating UE supports the precondition mechanism and has indicated the resources are not available or sufficient during SDP negotiation, the UE sends 180 (Ringing) response after the resources on the terminating side are successfully reserved.
If the terminating UE included an SDP offer or an SDP answer in a reliable provisional response to the INVITE request and both the terminating UE and the originating UE support UPDATE method, then in order to remove one or more media streams negotiated in the session for which a final response to the INVITE request has not been sent yet, the terminating UE shall send an UPDATE request with a new SDP offer and delays sending of 200 (OK) response to the INVITE request till after reception of 200 (OK) response to the UPDATE request.
If the user does not accept a media stream accepted in the SDP answer and the terminating UE, the originating UE or both do not support the UPDATE method, then after reception of ACK request related to 200 (OK) response to the INVITE request, the UE shall modify the session.
The terminating UE shall include the media feature tags defined in RFC 3840 [62] and RFC 5688 [120] for all supported streaming media types in the SIP response other than the 100 (Trying) response to the SIP INVITE request.
If the received INVITE request was received over a registration for which the 200 (OK) contained a Feature-Caps header field including the "+sip.607" header field parameter the UE may send a 607 (Unwanted) response as specified in RFC 8197 [254].
NOTE 89:	607 (Unwanted) response is normally sent after user interaction.
If the terminating UE supports the Session Timer extension, as described in RFC 4028 [58], and if the received INVITE request includes the "timer" option tag in the Supported header field, then the terminating UE shall behave as described in RFC 4028 [58] with the following clarification:
-	If the received INVITE request does not contain the Session-Expires header field, then the terminating UE shall include a Session-Expires header field with the header field value set to the greater of the configured session timer interval value or the value contained in the Min-SE header field (if present, in the received INVITE), and the "refresher" parameter set to the configured "refresher" parameter value in the 200 (OK) response to the INVITE request. The session timer interval value may be configured using local configuration or the Session_Timer_Initial_Interval node specified in 3GPP 24.167 [8G]. If the UE is configured with both the local configuration and the Session_Timer_Initial_Interval node, then the local configuration shall take precedence. The"refresher" parameter value may be configured using local configuration or using the Session_Timer_Initial_MT_Refresher node specified in 3GPP 24.167 [8G]. If the UE is configured with both the local configuration and the Session_Timer_Initial_MT_Refresher node, then the local configuration shall take precedence;
-	If the received INVITE request includes the "timer" option tag in the Supported header field and contains the Session-Expires header field without "refresher" parameter, then the terminating UE shall include a Session-Expires header field with the "refresher" parameter set to the configured "refresher" parameter value in the 200 (OK) response to the INVITE request, and shall set the header field value of the Session-Expires header field of the 200 (OK) response to the INVITE request to the value received in the INVITE request. The "refresher" parameter value may be configured using local configuration or using the Session_Timer_Initial_MT_Refresher node specified in 3GPP 24.167 [8G]. If the UE is configured with both the local configuration and the Session_Timer_Initial_MT_Refresher node specified in 3GPP 24.167 [8G], then the local configuration shall take precedence; or
-	If the received INVITE request contains the Session-Expires header field with "refresher" parameter, then the terminating UE shall include a Session-Expires header field with the "refresher" parameter set to the received "refresher" parameter value in the 200 (OK) response to the INVITE request, and shall set the header field value of the Session-Expires header field of the 200 (OK) response to the INVITE request to the value received in the INVITE request.

