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1.	Introduction
During RAN5#81 it was agreed to add test cases in TS 34.229 to cover Session Timer functionality (see R5-187775). Additional TS 24.229 clauses are needed as references in Conformance Requirements for these new test cases.
Session Timer is one of the core SIP functionalities which is defined by RFC 4028. The Session Timer extension defines a keepalive mechanism for SIP sessions which is important for UEs and call stateful proxies to detect session terminations and timeouts in cases of network/UE errors.
Session Timer extension is listed as optional user capability in TS 24.229 and there are no specific clauses to explain the expected behaviour of UE when this extension is supported. Different network operators have defined their own requirements but very few of them cover open ended cases. RFC 4028 as well leaves many cases optional and open for interpretations. This leads to different interpretations and ambiguous open ended scenarios causing interoperability issues like session refresh not happening by either of the UEs, or session refresh happening from both the UEs. This results in the session remaining in lingering state for longer duration at UE and proxies even after termination from one end.
On the other side, GSMA IR92 mandates Session Timer extension support and has exact clauses for supporting this extension. Similar clarity is missing in TS 24.229, therefore, it is crucial to have necessary clauses for standardizing expected behaviour for this extension.

2.	Discussion
Aim of this discussion is to streamline Session Timer UE behaviour by including necessary clauses in TS 24.229. TS 24.229 should have base set of clauses instead of each operator defining their own requirements to remove the ambiguities and to avoid interoperability issues for this extension.
2.1	Existing clauses in TS 24.229
TS 24.229 lists Session Timer as an optional UE capability as per RFC 4028. Section 5.1.2A.1.1 has the only clause in UE sections which is for handling 422 Session Interval Too Small response to initial INVITE.
UE procedures while sending initial INVITE, handling 200 OK and MT INVITE with different Session Timer headers is not covered. Also procedures to generate and process periodic refreshes are missing.
2.2 	Need of Session Timer clauses
· Session Timer is one of the most important SIP extensions which is mandated by IR.92 and it tries to cover important aspects of extension with limited clauses. Apart from this, most of the network operators do not have specific requirements and rely on RFC 4028 recommendations, whereas RFC 4028 leaves many aspects optional which leads to ambiguous interpretations. 
· Session Timer is a complex functionality and has multiple combinations of different header values each involving specific handling at UE side. Ambiguous interpretations across UE and NW vendors result into both MO/MT doing session refreshes or none of them doing session refresh.
· UEs not implementing Session Timer extension correctly could leave network entities, especially stateful proxies, unaware about session terminations or timeouts.
· Looking at the importance of extension and deplyment issues faced by operators, 3GPP RAN5 committee has agreed to add test cases in TS 34.229 to cover Session Timer functionality (RAN5 Meeting #81 R5-187775). TS 24.229 clauses are needed as references in Conformance Requirements for these new test cases.


2.3 	Comparison of Session Timer requirements
Below table captures IR.92 and operator specific requirements to provide a high level picture of variations in Session Timer scenarios and diverse UE expected behaviour to handle them. The right most column covers the proposed requirements to be added in TS 24.229.
	
	IR.92
	Operator1
	Operator2
	Operator3
	TS 24.229 Proposal

	Session Timer support
	mandatory
	mandatory
	mandatory
	optional
	optional

	MO INVITE
	Supported: timer
	mandatory
	mandatory
	mandatory
	optional
	mandatory (If UE supports RFC4028)

	
	Session-Expires
	1800 or exclude
	300 or configurable
	optional (refer to RFC 4028)
	exclude
	configured or exclude using IMS MO

	
	Session-Expires refresher param
	uac or exclude
	exclude
	uac or exclude (refer to RFC 4028)
	exclude
	uac or exclude

	
	Min-SE
	optional (refer to RFC 4028)
	300 or configurable
	optional (refer to RFC 4028)
	optional (refer to RFC 4028)
	configured or exclude using IMS MO 

	422 Response to MO INVITE
	New INVITE with Session-Expires and Min-SE
	Follow RFC 4028 section 7.4 procedures.
	RFC 4028 - No specific requirements
	RFC 4028 - No specific requirements
	RFC 4028 -No specific requirements
	RFC 4028 section 7.4 procedures.

	200 OK Response to MO INVITE
	Supported: timer, Session-Expires and refresher present
	Refreshes to be done by selected refreher (uac or uas)
	Refreshes to be done by selected refreher (uac or uas)
	RFC 4028 
No specific requirements
	RFC 4028 
No specific requirements
	Refreshes to be done by selected refreher (uac or uas)

	
	No Session Timer support
	Not covered – (RFC 4028: UAC MAY perform refreshes)
	UAC SHALL perform the refreshes.
	
	
	UAC SHALL perform refreshes.

	
	Session Timer support, but no Session-Expires header
	Not covered – (RFC 4028: no refreshes need to be done by UAC)
	UAC shall perform the refreshes.
	
	
	NO refreshes to be done by UAC. Treat as UAS wants to turn-off extension.

	
	Session-Expires present but no refresher
	Not covered – (RFC 4028: UAC MAY perform refreshes)
	Not covered – (RFC 4028: UAC MAY perform refreshes)
	
	
	UAC SHALL perform refreshes.

	MT INVITE
	Supported timer tag present, No Session-Expires header
	Session-Expires: 1800;refresher=uac in 200 OK
	Supported: timer Session-Expires: <configured>; refresher=uas in 200 OK. 
	RFC 4028 
No specific requirements
	RFC 4028 
No specific requirements
	Session-Expires: <configured with default 1800>;
refresher=uac Require: timer in 200 OK

	
	Supported timer Session-Expires header present; no refresher
	Received Session-Expires value;refresher=uac in 200 OK
	Received Session-Expires value ;refresher=uas and Require: timer in 200 OK. 
	
	
	Received Session-Expires value ;refresher=uac Require: timer in 200 OK

	
	Session-Expires header with refresher=uac
	Not covered – (RFC 4028: Received Session-Expires value;refresher=uac in 200 OK)
	Received Session-Expires value;refresher=uac and Require: timer in 200 OK. 
	
	
	Received Session-Expires value; refresher=uac, Require: timer in 200 OK

	
	Session-Expires header with refresher=uas
	Not covered – (RFC 4028: UAS SHALL perform refreshes)
	Received Session-Expires value; refresher=uas and Require: timer in 200 OK. 
	
	
	UAS SHALL perform refreshes: Received SE value and refresher=uas in 200 OK.

	
	No Session Timer support
	Not covered – (RFC  4028: UAS MAY perform refreshes)
	Supported: timer Session-Expires: <configured>; refresher=uas in 200 OK.
	
	
	Supported: timer Session-Expires: <configured>; refresher=uas in 200 OK.


2.4 	Inter-operability issues
Following are few most common inter-operability issues faced due to ambiguities in the requirements for Session Timer extension:
a. UEs treating Session Timer extension as optional, do not indicate their support in initial INVITE. MT UEs consider it as MO not supporting the extension and keep extension turned-off. This leads to extension not getting used.

b. When MO end indicates support with timer tag in INVITE but MT end responds with 200 OK without setting refresher parameter in Session-Expires, there should be clear procedure for MO to become refresher and refresh the session. 



3.	Proposal
As per proposed values in section 2.3 below are the possible impacted UE sections of TS 24.229 for Session Timer extension clauses. A new subsection can be added to define procedures for generating and processing periodic refresh requests as indicated below.
a) For clauses related to MO INIVITE request and processing 200 OK

5.1.3	Call initiation - UE-originating case
5.1.3.1	Initial INVITE request
b) For clauses related to MT INVITE request and sending 200 OK

5.1.4	Call initiation - UE-terminating case
5.1.4.1	Initial INVITE request
c) New subsection for clauses related to generating and processing periodic refresh requests.

5.1.4B	Session refresh
5.1.4B.0	    General
5.1.4B.1	    Generating session refresh requests
5.1.4B.2	    Processing session refresh requests
In addition the following IMS Management Objects (IMS MO) are suggested as part of TS 24.167
a) Session Timer support
b) Session-Expires header support in MO initial INIVITE 
c) Session-Expires timer value
d) Min-SE header support in MO initial INIVITE
e) Min-SE timer value


