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1. Introduction

This contribution introduces the S1 release procedure. This is similar to the Iu release procedure in 23.060, but removes the necessity for the RAN to contact the UE prior to releasing core network resources. 
One reason for changing the procedures from those used for UTRAN, is that, in UTRAN, the possible use of the Iur interface meant that a UE which believed it was in RRC connected state was mandated to ignore paging with a Core Network ID (this is because the UE needs to respond to the RNTI paging sent by the SRNC and not a TMSI page sent by the DRNC). The absence of the Iur interface in E-UTRAN means that simpler procedures can be used in the network to recover from situations where RRC connection release has failed.

**** proposed new text *********

5.3.x S1 Release Procedure

This procedure is used for release of all S1 bearers for a UE, including all S1-U bearers and the S1-MME signaling connection for the UE.  This procedure results in the UE state in MME being set to LTE_IDLE, and, in the eNodeB, all UE related context information is deleted. 
The initiation of S1 Release procedure is either:

· eNodeB-initiated  with cause e.g.  O&M Intervention, Unspecified Failure, User Inactivity, Repeated RRC signalling Integrity Check Failure, Release due to UE generated signalling connection release, etc, or
· MME-initiated with cause e.g. authentication failure, detach, etc. 
Both eNodeB-initiated and MME-initiated S1 release procedures are shown in Figure 5.3.x-1. 

[image: image1]
.

Figure 5.3.x-1: S1 Release Procedure
1)
If the eNodeB detects a need to release the S1-MME connection and all S1-U bearers for the UE, the eNodeB sends an S1 Release Request (Cause) message to the MME on S1-MME interface. Cause indicates the reason for the release (e.g. O&M Intervention, Unspecified Failure, User Inactivity, Repeated Integrity Checking Failure, or Release due to UE generated signalling connection release). User Inactivity means that the eNodeB decided to release an UE, for example, because the UE has failed to contact the eNodeB when expected. 
NOTE:  Step 1) is only performed when the eNodeB-initiated S1 release procedure is considered. Step 1) is not performed and the procedure starts with Step 2) when the MME-initiated S1 release procedure is considered.
2)
The MME releases S1 by sending the S1 Release Command (Cause) message on the S1-MME interface to the eNodeB. This message is triggered either by an S1 Release Request message, or by another MME event (e.g., authentication failure or detach).

3)
If the RRC connection is not already released, the eNodeB sends a Release RRC Connection message to the UE. 
Note: the RRC connection may already be released if the cause in the S1 Release Request was set to User Inactivity.
4)
The UE returns a Release RRC Connection Acknowledge message to the eNodeB.
5)
If the RRC connection has been released successfully, the eNodeB deletes the UE’s context. If the RRC connection has not been successfully released (e.g. if the eNodeB does not receive a Release RRC Connection Acknowledge message before Step 5), the eNodeB marks the UE’s RRC identifier as available for immediate reuse. However,  the eNodeB retains sufficient UE context information to send an RRC Connection Release message to the UE in case it reappears in that eNodeB. The duration for which this information is retained is an operator option.

The eNodeB confirms the S1 release by returning an S1 Release Complete message to the MME on the S1-MME interface. With this, the signalling connection between the MME and the eNodeB for that UE is released. 
The MME deletes any eNodeB related information from the UE’s MME context, but, retains the S-GW’s S1 configuration information in the UE’s MME context. All EPS bearers established for the UE are preserved in the MME and in the Serving GW.

It is FFS if additional EPS bearer preservation rules need to be specified, i.e if the EPS Bearer Context information in MME and UE are modified, eg for GBR traffic changing MBR/GBR=0kbps, which would result a subset of S1-U bearers being re-activated when UE performs service request.
6)
If S1-U Bearer Context(s) need to be modified at the S-GW, the MME sends an Update Bearer Request message to the S-GW indicating the S1-U bearers that have been released. 
Editor’s note: by making this procedure more systematic, it is now possible to send this message in parallel with, or before,  step 2. This would reduce the time available for downlink data to arrive at the S-GW and be routed to a ‘released’ eNodeB.
7)
The S-GW modifies the S1-U bearer(s) appropriately and responds with an Update Bearer Response message to the MME. The S-GW will buffer downlink packets for the UE and initiate the “Network Triggered Service Request” procedure if downlink packets arrive.   

Editor’s Nodes: It is FFS if the S-GW also updates bearers’ QoS (i.e. downgrade the MBR/GBR to 0bps) with the PDN GW for the GBR bearers.
************* End First Change **********************

2. Conclusion
We propose to include the call flow in the above section in TS 23.401.
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