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1.
Introduction
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 timeouts. For instance, when a user agent fails to send a BYE message at the end of a session, or when the BYE message gets lost due to network problems, a call stateful proxy will not know when the session has ended.
Although various sections of TS 24.229 detail the UE and proxy side behaviour for Session Timer handling, there are different interpretations and open ended scenarios leading to ambiguity. Session Timer support is also mandated by IR 92 as a must have extension, however TS 34.229-1 only does check of support of extension. Lack of standardized test cases leads to interoperability issues like session refresh not happening by either of the UEs, or session refresh happening from both the UEs which would results in the session remaining in lingering state for longer duration at UE and proxies even after termination from one end, etc. Therefore, it is crucial to have functionality covered in TS 34.229-1 to standardize expected behaviour by UE supporting this extension.
2.
Discussion
In this section, we analyze existing test coverage and what coverage we see missing. Also, we list the main reasons why good test coverage is needed. 
2.1
Existing coverage vs lack of coverage
TS 34.229-1 only checks the support for the Session Timer extension by checking timer tag in Supported header in MO INVITE.

Header validation for Session-Expires, Min-SE, and refresher parameter values is not covered.

UE handling for 422 Session Interval Too Small response is not covered.

Functionality coverage for UE doing session refresh or session termination due to refresh failure is not covered.
2.2
Need of Session Timer coverage

· Session Timer is one of the most important SIP extensions which is mandated by IR 92 and included in TS 24.229.
· Session Timer is a complex functionality and has multiple combinations of different header values each involving specific handling at UE side. 
· Different combinations and complexities involved lead to ambiguity in interpretations across UE and NW vendors, which might 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.

3.
Proposals
Subsections 3.1 and 3.2 are proposals for covering most basic scenarios for Session Timer functionality. These scenarios validate the headers added by this extension. Also validate that UE is able to trigger session refresh when it is chosen as refresher and UE is able to terminate the session where expected refresh is not happening from remote end. Subsection 3.3 lists further scenarios which lack test coverage. Each subsection basically proposes one new test case, with the respective test purposes indicated by letters.
3.1
MO Call – UE is able to refresh session

a) During MO call UE includes expected headers in appropriate messages; Supported, Session-Expires
b) UE is able to handle 422 Session Interval Too Small error response and properly interpret a Min-SE header
c) UE is able to trigger refresh request on Session Timer expiry when chosen as refresher by remote end
d) UE does not change the role of refresher on each refresh.
3.2
MT Call – UE is terminating session if no session refresh by remote end
a) During MT call UE includes expected headers in appropriate messages; Supported, Session-Expires, Require
b) UE is able to choose uac as refresher.
c) UE does not change the role of refresher on each refresh.

d) UE is able process periodic refresh requests and keeps session alive. Upon not receiving a refresh request from the remote end after Session Timer expiry, the UE terminates the session
3.3
Further extensions 

3.3.1
MO Call – Remote end is refresher
a) Remote end responds with refresher as uas. 
3.3.2
MO Call - Remote end does not support Session Timer

a) Remote end does not support Session Timer
3.3.3
MO Call - Remote end seems oblivious to Session Timer parameters
a) Remote end responds without refresher value
3.3.4
MT Call - UE is refresher

a) Remote end doesn’t set refresher value. UE responds with refresher as uas.
3.3.5
MT Call – Remote end does not support Session Timer

a) UE receives INVITE from remote end that does not support Session Timer. UE responds with refresher set to uas and refreshes the session.
