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1
Introduction
A UE may initiate detach due to several reasons. If the detach is because of “switch off” the UE will power off without expecting any more signalling from the network. However, the eNodeB is not aware of the reason for detach hence will release the UE using RRC signalling unnecessarily allocating radio resources.
2
Discussion
2.1 Background

The detach procedure is initiated by the UE by sending a DETACH REQUEST message (Figure 1). The Detach type IE included in the message indicates whether detach is due to a "switch off" or not. If the UE is to be switched off, the UE shall try for a period of 5 seconds to send the DETACH REQUEST message. During this period, the UE may be switched off as soon as the DETACH REQUEST message has been sent. When the DETACH REQUEST message is received by the network, the network shall send a DETACH ACCEPT message to the UE, if the Detach type IE does not indicate "switch off". Otherwise, the procedure is completed when the network receives the DETACH REQUEST message. 
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Figure 1: The figure (copy of figure 5.5.2.2.1.1 in TS24.301 [1]) illustrates the difference between a UE initiated detach at switch off and other UE initiated detaches.
It is clear that the MME knows if a UE has detached because of switch off and needs to release the UE Context in the eNodeB. The message used by the MME to release the UE is UE Context Release Command. However, there is currently no mechanism available to indicate a difference between detach and detach because of UE switch off. Consequently, the eNodeB will always trigger an RRCConnectionRelease message to the UE (Figure 2).
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Figure 2: RRC Connection Release according to [3].
When the eNodeB sends the RRCConnectionRelease message and the UE has already switched off, the RLC layer detects that the transmission is unsuccessful and repeats the message an implementation specific number of times. 
Observation: Radio resources are unnecessarily used. 
2.2 Proposed Solution
By adding a new optional IE with criticality set to ignore in the UE Context Release Command message (shown below in green) the eNodeB can identify a detach because of UE switch off. When the UE Detach with UE Switch off IE is included, the eNodeB can remove the UE context without signalling over the radio. The CR in [2] implements this solution.
9.1.4.6
UE CONTEXT RELEASE COMMAND

This message is sent by the MME to request the release of the UE-associated S1-logical connection over the S1 interface.
Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	CHOICE UE S1AP IDs
	M
	
	
	
	YES
	reject

	>UE S1AP ID pair
	
	
	
	
	
	

	>>UE S1AP ID pair
	M
	
	9.2.3.18
	
	
	

	>MME UE S1AP ID
	
	
	
	
	
	

	>>MME UE S1AP ID
	M
	
	9.2.3.3
	
	
	

	Cause
	M
	
	9.2.1.3
	
	YES
	ignore

	UE Detach with Switch off
	O
	
	9.2.3.xx
	
	YES
	ignore


9.2.3.xx
UE Detach with Switch off
The IE indicates a detach where the UE has already switched off.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Detach with Switch off
	M
	
	ENUMERATED(UE detach with switch-off, ...)
	


3
Summary and Proposal
In order to reduce the signalling over radio at UE initiated switch off at detach we propose that RAN3 agrees on implementing the CR [2].
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