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1 Introduction
At the RAN2 LTE RRC Ad-hoc meeting in Vienna [1], it was agreed that we will have a RRC CONNECTION RELEASE message, but not an RRC CONNECTION RELEASE COMPLETE message. 
The RLC acknowledgement on the RRC CONNECTION RELEASE message is used as an indication for the network that the UE has received the RRC message and is expected to enter idle mode.
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This paper discusses further details of the RRC Connection Release procedure including abnormal cases and the contents of RRC CONNECTION RELEASE message.
2 Discussion
2.1 Scenarios for release of the RRC Connection
1. MME-initiated release: Due to e.g. authentication failure or detach

2. eNB-initiated release: Due to e.g. user inactivity, O&M intervention, overload (pre-emption) or integrity check failure

3. UE-initiated release: On RRC level, the UE can not initiate a release of the RRC connection, except for when the UE can’t re-establish the RRC connection after handover failure and radio link failure and then enters idle mode autonomously without using the RRC Connection Release procedure. 

The steering of the UE to different carrier frequencies or RATs in idle and connected mode (and possibly service-dependent) should be supported. Therefore, redirection upon RRC connection release to a certain carrier frequency or RAT should be possible.

The scenario corresponding to the UTRA case “Directed signaling connection re-establishment” should apply to E-UTRA as well. A typical scenario is when a measurement report from the UE indicates a need for a handover, but the eNB lacks information on the target cell, e.g. target eNB address, which makes handover preparation impossible. When used in conjunction with the RRC Connection Release procedure, the RRC CONNECTION RELEASE message triggers the NAS layers in the UE to request establishment of a new signaling connection, after entering idle mode and applying any received redirection information. 
We assume that the RRC CONNECTION RELEASE message can be extended, using “non-critical extensions” and potentially also “critical extensions” (using UTRA RRC concepts here for sake of discussion, as the E-UTRA RRC extension mechanisms and error handling are still under discussion by RAN2). Those cases are further discussed in this paper.
2.2 Abnormal cases

One can argue that there should not be any “error” cases for the RRC Connection Release procedure since that it is of outmost importance that the procedure should always succeed, i.e. a UE “hanging” in connected mode when the network assumes it is in idle mode should never happen in a correctly implemented specification. Therefore, we need to consider the “abnormal” cases carefully.

2.2.1 Case 1: The RRC CONNECTION RELEASE message is lost
Since the UE didn’t receive the message, it is still in RRC_CONNECTED. This is typically caused by radio link problems. Since the network did not receive the RLC STATUS, E-UTRAN may then want to retransmit the RRC CONNECTION RELEASE message on layer 3. If the UE comes back after a radio link failure, E-UTRAN could also reject the RRC Connection Re-establishment procedure. 
2.2.2 Case 2: The UE receives the RRC CONNECTION RELEASE message but the RLC ack is not received by the network 
Here the RLC STATUS indication on the received RRC CONNECTION RELEASE message was not successfully transmitted from the UE to the network. 

To avoid a situation where the UE has entered idle mode while the network still waits for the RLC STATUS indication, the UE shall enter idle mode only after the RLC STATUS indication on the received RRC CONNECTION RELEASE message has been successfully transmitted, i.e. the HARQ ack on the transmitted RLC STATUS has been received by the UE. In order to trigger an RLC STATUS from the UE, the network RLC entity should perform a poll after transmitting the last RLC PDU containing the RRC CONNECTION RELEASE message.
Proposal 1: The UE shall not enter idle mode until after the RLC STATUS indication on the received RRC CONNECTION RELEASE message has been successfully transmitted (HARQ ack received by the UE).
The above implies that UE that has received an RRC CONNECTION RELEASE message is still in the RRC Connection Release procedure waiting for the HARQ process to complete on the transmitted RLC STATUS indication. If a radio link problem occurs at this point, then a radio link failure and/or a HARQ failure (reaching max number of re-transmissions without HARQ ACK) will eventually be triggered. After that we can consider two options for the UE behavior:

1. The UE tries to recover from the failure, by initiating an RRC Connection Re-establishment procedure if/when it selects a suitable cell. Since this may take a considerable time, the network may have already released the UE context at that point. When the UE comes back, the network would then reject the re-establishment request and send the UE to idle.

2. The UE enters idle mode directly upon radio link failure / HARQ failure.
Since the UE anyway was in the process of entering idle mode and it may take a considerable time for the UE to find a suitable cell, option 2 seems to be the simplest. The UE would also enter idle mode quicker, avoiding a UE in connected mode while the network assumes it is in idle mode.
Proposal 2: Upon a radio link failure or HARQ failure during the RRC Connection Release procedure, the UE shall enter idle mode.
The network should wait for RLC STATUS for a sufficiently long time, allowing for the transmission of the RLC STATUS as well as a radio link failure and/or HARQ failure to be triggered. When RLC STATUS was not received, the network may release the UE resources.

2.2.3 Case 3: The UE receives the RRC CONNECTION RELEASE message, but the message contained a critical extension not understood
Here we assume that the UE can decode the message type but due to a non-understood critical extension it can’t decode the rest of the message. Since the network should know the 3GPP release the UE is compliant with, and no critical extensions are expected within a 3GPP release (at least not for a message as RRC CONNECTION RELEASE) this scenario may not happen in a correctly operated network. 

The UE understands that it is an RRC Connection Release procedure, and as such it means that the UE shall enter idle mode. On the other hand, a non-understood critical extension typically means that the UE shall reject the message since it contained some IE(s) important for the UE behavior. We have at least two options:
1. The UE handles the critical extension in the RRC CONNECTION RELEASE message as in all other messages. This would imply that the UE does not invoke the RRC Connection Release procedure and transmit an RRC STATUS message. The network may then take appropriate actions.
2. The UE invokes the release procedure and enters idle mode. This option means that a UE hanging in connected mode will be avoided, but on the other hand it will not receive any IEs in the RRC CONNECTION RELEASE message and will therefore stick to the default behavior in idle mode. 
3. The UE invokes the release procedure but first it transmits an RRC STATUS message. The UE enters idle mode when the RLC ack on the RRC STATUS message has been received by the UE. Also here the UE will stick to the default behavior in idle mode. The network may then take appropriate actions on the received RRC STATUS message.

Since this scenario unlikely to happen in a correctly operated network anyway, options 2-3 are unnecessary optimizations. It should be enough to handle this case as all other critical extensions, i.e. option 1.
Proposal 3: No procedure-specific error handling is needed in (the unlikely) case the RRC CONNECTION RELEASE message should contain a critical extension.
2.2.4 Case 4: The UE receives the RRC CONNECTION RELEASE message, but the message contained a non-critical extension not understood
A non-critical extension not understood typically implies that the UE shall process all IEs not contained in the extension and ignore the extension (and possibly IEs located “after” the extension depending how the message is encoded).

The natural way of handling this case is that the UE invokes the RRC Connection Release procedure, ignores the IEs not understood and enters idle mode.

Proposal 4: No procedure-specific error handling is needed in case the RRC CONNECTION RELEASE message contains a non-critical extension.
2.3 Contents of the RRC CONNECTION RELEASE message
The RRC CONNECTION RELEASE message should have the following contents:
· Transaction identifier:
· There is no response on the RRC CONNECTION RELEASE except for the potential case of a critical extension that triggers an RRC STATUS and for that a transaction identifier may be beneficial.
· Values: 0..3

· Release cause: 
· Indicates the reason for release. The RRC layer in the UE shall forward the value of the release cause to upper layers, in order to trigger specific actions. An example where a specific action is needed is at “directed signaling connection re-establishment”. 

· Values: Normal, user inactivity, pre-empted release, directed signaling connection re-establishment, unspecified 
· UE Mobility State Indicator: 
· This IE is used by the UE for initializing the cell reselection process when entering idle mode. Each value implies that the UE shall consider itself to be in the corresponding mobility state.
· Values: HighMobilityDetected, MediumMobilityDetected, LowMobilityDetected
· Redirection information:
· To support the steering of the UE to different carrier frequencies or RATs in idle and connected mode (and possibly service-dependent), this IE is typically used to direct the UE back to the carrier frequency or RAT the UE shall camp on when in idle mode.

· As a starting point for the contents of this IE, we propose to use the corresponding IE in Rel-7 “Redirection Info”. Moreover, as handover and cell re-selection to/from cdma2000 should supported in Rel-8, redirection information to cdma200 (1X RTT and HRPD) should be possible to include.
· Idle mode mobility control information:
· UE-specific priorities used in idle mode for inter-frequency and inter-RAT cell reselection. Overrides the corresponding broadcasted information. 
· To simplify the specification of how the broadcasted parameters are overridden by UE-specific parameters, the structure of this IE should be aligned with the corresponding system information in SIB4 (for snapshot of the SIB4 contents, see [3]). 

3 Proposal
This paper has shown how the abnormal cases can be handled with the current assumption that the RRC Connection Release procedure will not have a response message on RRC level. 
We propose that RAN2 adopts the proposals 1-4 above.
The paper has also identified information elements in the RRC CONNECTION RELEASE message.

A text proposal to 36.331 is provided at the end of this document and we propose the RAN2 agrees to this text proposal.
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5 Text Proposal

The proposed changes are relative to the draft CR 001r1 [2] to 36.331.
<start of modified section>

5.3.8
RRC connection release
5.3.8.1
General
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Figure 5.3.8.1-1: RRC connection release, successful

The purpose of this procedure is to release the RRC connection. 
5.3.8.2
Initiation

E-UTRAN initiates the RRC connection release procedure to a UE in RRC_CONNECTED. It is FFS if redirection can be done from E-UTRAN before security is activated.

Editors note:
Awaiting reply from SA3 (in response to R2-080602)

5.3.8.3
Reception of the RRC CONNECTION RELEASE by the UE
The UE shall:
1> forward the value of the IE “Release cause” to upper layers;
1> when the RLC layer has indicated a successfully transmitted confirmation of the reception of the RLC PDU(s) containing the RRC CONNECTION RELEASE message to the peer RLC entity:

2>
release all radio resources;
2>
If the IE "UE specific idle mode mobility control information" is included:
3>
store the "UE specific idle mode mobility control information"
3>
If the Cell re-selection priority expiry timer is received:

4>
start timer T320.

2>
enter RRC_IDLE.
NOTE 1:
The successful transmission of the confirmation on the received RRC CONNECTION RELEASE message includes typically a transmission of an uplink RLC STATUS indication which was in turn acknowledged using HARQ.
NOTE 2:
To trigger the UE RLC entity to transmit an RLC STATUS indication at this point, the E-UTRAN RLC entity should perform a poll in conjunction with the transmission of the RLC PDU(s) containing the RRC CONNECTION RELEASE message.
5.3.8.4
Radio link failure
If a radio link failure according to subclause 5.3.10 is detected after the UE has received an RRC CONNECTION RELEASE message, but before RLC has confirmed the reception of the RRC CONNECTION RELEASE message to the peer RLC entity, the UE shall:
1>
enter RRC_IDLE.
<end of modified section>
<start of modified section>
6.2.13
RRC CONNECTION RELEASE

Command to release an RRC connection.

Signalling radio bearer: SRB 1


RLC-SAP: AM


Logical channel: DCCH


Direction: E-UTRAN -> UE

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Transaction identifier
	MP
	
	Integer [0..3]
	
	

	Release cause
	MP
	
	Enumerated(Normal, User inactivity, Pre-empted release, Directed signaling connection re-establishment, Unspecified)
	
	

	UE mobility state indicator
	MP
	
	Enumerated(High Mobility Detected, Medium Mobility Detected, Low Mobility Detected)
	
	

	Redirection information
	OP
	
	<ref>
	
	

	UE-specific idle mode mobility control information
	OP
	
	<ref>
	Optionally present in the message used to perform connection release
	


<end of modified section>
<start of modified section>
6.3.6.16
UE specific idle mode mobility control information

Including UE specific parameters relevant for network controlled mobility upon entering RRC_IDLE. e.g. target frequency or RAT

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Intra-Frequency Parameters
	
	
	
	
	

	>Cell re-selection priority
	MP
	
	Integer(0..X)
	Absolute priority of the serving layer – 0 = highest priority
	

	Inter-frequency priority information
	OP
	1..n
	
	
	

	>Carrier frequency
	MP
	
	<ref>
	
	

	>Cell re-selection priority 
	MP
	
	<ref>
	
	

	Inter-RAT priority information
	OP
	
	
	
	

	>GSM/ GERAN
	
	1..n
	
	
	

	>>GSM/ GERAN carrier frequency 
	MP
	
	<ref>
	
	

	>>Band indicator
	MP
	
	Enumerated (DCS 1800, PCS 1900)
	Indicates how to interpret the ARFCN of BCCH carriers
	

	>>Cell re-selection priority 
	MP
	
	<ref>
	
	

	>UTRAN
	
	1..n
	
	
	

	>>UTRAN carrier frequency 
	MP
	
	<ref>
	
	

	>>Cell re-selection priority 
	MP
	
	<ref>
	
	

	Cell re-selection priority expiry timer
	OP
	
	
	Upon expiry, the UE discards the inter-frequency and inter-rat priority information
	


Editor’s note: This IE should be aligned with the corresponding information in SIB4.
<end of modified section>
<start of modified section>
6.3.6.x
Redirection information
This IE is used to redirect the UE to another frequency or RAT.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE Redirection Information
	MP
	
	
	

	> Carrier frequency
	
	
	<ref>
	

	> Inter-RAT target
	
	
	<ref>
	


<end of modified section>
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