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Introduction
In this paper, we discuss the synchronization between the UE and the NW regarding UE unreachability due to UE unavailability. In the interest of time/space, the discussion in this paper is focused on EPS, in which the unavailability is always due to discontinuous coverage (DC). The 5GS aspects would be the same or straightforwardly similar. The proposals include the 5GS aspects. 
It is proposed to agree on the proposals as a stage 3 protocol optimization and to subsequently align the stage 2 with the stage 3 changes.

Background
Based on the stage 2, the MME can provide unavailability period duration to the UE (TS 23.401): 
The MME may determine, if not provided by the UE, or update the Unavailability Period Duration and/or the Start of Unavailability Period…  The MME should include the Unavailability Period Duration and/or the Start of Unavailability Period known to the MME in the TAU Accept.

It is up to the UE implementation how to use the unavailability period duration provided by the network:
How the UE treats the MME provided Unavailability Period Duration and/or the Start of Unavailability Period is up to UE implementation, e.g. to help to determine when to return to coverage after a discontinuous coverage period.

The UE triggers another TAU procedure if the unavailability period duration deviates from the “negotiated value” (underline added):
If the event which makes the UE unavailable is delayed to a future time or cancelled or unavailability period deviates from negotiated value in the UE, the UE triggers TAU procedure.

Discussion
There is a lack of clarity in the stage 2 text regarding if and how the network knows what the unavailability period duration (and start time) the UE ends up using, so that the network can determine the UE (un)reachability. The second quoted stage 2 text in section 2 suggests that the network does not know the unavailability period duration selected by the UE. However, the last quoted stage 2 text in section 2 seems to suggest that there is a “negotiated value”, presumably known to the network, for which the UE needs to inform the network if the UE deviates from it. 
Observation 1: It is not clear from the stage 2 text if and how the network knows the unavailability period selected by the UE.
From the protocol point of view, it is important that the UE and the network are in sync regarding the UE’s unreachability. This help avoid unnecessary paging, missed pages and notifications, and unnecessary data buffering in the network for MT services. 
Proposal 1: The UE and the network should be synchronized regarding the UE’s unreachability due to UE unavailability. 
The last quoted stage 2 text in section 2 mandate that the UE performs a new TAU procedure to inform the network about the unavailability period selected by the UE if it deviates from the unavailability period duration proposed by the network. From the protocol efficiency point of view, it is excessive to trigger a new TAU procedure to finalize the negotiation of one parameter. 
Observation 2: Triggering a new TAU procedure to inform the network about the unavailability period determined by the UE is excessive from the signalling overhead point of view. 
Rather than triggering another TAU procedure, this synchronization could be achieved by providing the negotiated unavailability information in the Attach Complete or the TAU Complete message. 
Proposal 2: The UE shall provide the unavailability information (unavailability period duration and start time) it intends to use in the Attach Complete and TAU Complete messages, respectively (the Registration Complete message in 5GS). 
As a further protocol optimization, we make the following additional proposal:
Proposal 3: If the UE provided unavailability information to the network, the network did not provide unavailability configuration to the UE, and the UE decides to use the unavailability information it provided to the network, the UE does not need to send the unavailability information in the Attach Complete or TAU Complete message (the Registration Complete message in 5GS). In this case, the network assumes the UE unreachability based on the unavailability information provided by the UE.

Summary of proposals
Proposal 1: The UE and the network should be synchronized regarding the UE’s unreachability due to UE unavailability. 
Proposal 2: The UE shall provide the unavailability information (unavailability period duration and start time) it intends to use in the Attach Complete and TAU Complete messages, respectively (the Registration Complete message in 5GS). 
Proposal 3: If the UE provided unavailability information to the network, the network did not provide unavailability configuration to the UE, and the UE decides to use the unavailability information it provided to the network, the UE does not need to send the unavailability information in the Attach Complete or TAU Complete message (the Registration Complete message in 5GS). In this case, the network assumes the UE unreachability based on the unavailability information provided by the UE.

Proposals 1, 2 and 3 are implemented in the CR to 24.301 in C1-24xxxx and in the CR to 24.501 in C1-24yyyy, respectively.


