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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, ...)
	


2.3 Comments received at RAN3#89bis
At RAN3#89bis the following is captured in the chairman notes:

“RRC code point on connection lost? Not an UE lost case

Corner case?

UMTS case?? Procedural TP??”
Another comment received offline was that all UEs may not support this functionality also discussed below.

2.3.1 RRC code point on connection lost

The chairman notes already includes the clarification that this is not an UE lost case. 

Conclusion 1: Already clarified at RAN3#89bis

2.3.2 Corner case

The functionality has been considered a non-corner case in CT1. Our view is that RAN3 should align to what has been agreed in CT1. 

Conclusion 2: This is not a corner-case since it has been standardised by CT1.

2.3.3 UMTS case

We have found this inconsistency for E-UTRAN. If the same inconsistency exists for other technologies this is a separate issue from this one and any company can provide contributions for any such case if such exists.
Conclusion 3: If a similar issue exists for any other RAT that is a separate discussion.
2.3.3 Procedural text proposal

The only way to solve this by procedural text would, in our understanding, be to specify the usage of a specific cause value. Since RAN3 does not specify functionality in this way hence not a possible way forward. Further, since this is a detach TS23.401 [4] section 5.3.8.2.1 already states that “The MME releases the S1-MME signalling connection for the UE by sending S1 Release Command to the eNodeB with Cause set to Detach. The details of this step are covered in the "S1 Release Procedure", as described in clause 5.3.5.”. 
Conclusion 4: Any procedural text cannot be based on a cause value. 
2.3.4 Functionality not supported in some UEs

The claim is that some UEs may be waiting for the eNodeB to release the UE. However, the standard is clear on that a UE supporting switch-off may be switched off as the DEATCH REQUEST message has been sent. 
Section 5.3.5 of TS23.401 [4] states the following:

“4.
The MME releases S1 by sending the S1 UE Context Release Command (Cause) message to the eNodeB.

5.
If the RRC connection is not already released, the eNodeB sends a RRC Connection Release message to the UE in Acknowledged Mode. Once the message is acknowledged by the UE, the eNodeB deletes the UE's context.”
Since 23.401 allows the UE to be switched off immediately after the MME has received the DETACH REQUEST message, any such UE will not respond when the eNodeB sends a RRC Connection Release message to the UE in Acknowledged Mode. Since there is no acknowledgement from the UE, the eNodeB does not delete the UE context.

Conclusion 5: A UE which sends the DETACH REQUEST message indicating switch-off  and switches off before the eNodeB has received  an acknowledgement generates a hanging UE context in the eNodeB.
3
Summary and Proposal
When taking the concerns raised at RAN389bis about the proposed solution in [2] into account it follows from conclusion 1-5 that the proposed solution in [2] is needed to align TS23.401 and TS24.301 with the RAN3 specifications. This will: 

1. avoid hanging UE contexts
2. reduce the signalling.

It is therefore proposed that RAN3 agrees on implementing the CR [2].
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