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1. Introduction

For the release-8 specifications, RAN2 decided not to introduce a similar procedure as the Signalling Connection Release Indication of UTRA RRC. The solution used in the release-8 of the E-UTRA RRC specification is the UE autonomous release of RRC connection.

After the decision had been taken, potential use cases for a “UE requesting connection release” function has been identified (e.g. PLMN selection or CSG manual search during RRC connection).
The need of this function in E-UTRAN stems from the fact that the UE can be in connected mode even when there is no data session (e.g. in DRX mode). This state can be displayed as so-called “stand-by mode” to the user. From the view point of mobile implementation, it would be desirable to enable those functions that are available in the “real” idle mode. RAN2 also should anticipate features implemented by mobile stations that are out of the scope of 3GPP standards and would require sufficient idle period in the E-UTRA stack.

In this document we propose to add “RRC Connection Release Request” message in release-9. Introducing a new uplink message is a tricky business since the presence of the release-8 network needs to be considered in the picture.
2. Discussion
2.1. Basic approach
It should be note that the specification can not mandate the network behaviour to respond with an RRC Connection Release message to a release request from the UE. This can be seen in the way Signalling Connection Release Indication is specified in the UTRA RRC specification, where it is stated “the procedure may in turn result in the RRC connection release procedure”.

The release-8 specification already provides user freedom to release RRC connection immediately when it is necessary (e.g. at PLMN search). So the UTRA RRC approach above can be considered as a restriction with respect to the release-8 approach, which does not seem to be appropriate for release-9.

One possible approach could be that the UE runs a timer after it has transmitted an RRC Connection Release Request message expecting RRC Connection Release message in response, and at the timer expiry the UE enters idle mode autonomously. It is still beneficial that the network sends an RRC Connection Release since it allows the UE to quickly enter idle mode.
Proposal 1:
Specify RRC Connection Release Request message in release-9 E-UTRA RRC specification
Proposal 2:
Specify a timer the UE starts at the transmission of RRC Connection Release Request message and UE behaviour to enter idle mode at the timer expiry

2.2. Backward compatibility
The following solutions can be considered for addressing the release-8 network that does not support the new RRC message in the uplink.

Solution 1:
Network protocol version indication [1]

In this solution the UE checks the protocol version of the network and decides whether to initiate the RRC Connection Release Request message.

Solution 2:
UE timer based autonomous release after message transmission

This solution assumes that the RRC Connection Release Request message can be safely ignored by the release-8 network. The UE starts a timer upon the transmission of RRC Connection Release Request message and at the timer expiry the UE autonomously enters idle mode. The assumption is that the release-9 network onwards will respond with RRC Connection Release message before the timer expires.
The solution 2 is basically in line with the proposals in the previous section. However one drawback of the solution 2 is that it delays the entering to idle mode by the UE in the release-8 network. This is because the value of this type of supervision timer is selected such that it gives a reasonable response time for the network including the message transfer delay. It results in the UE always having to wait for a certain time before entering idle mode when he is in a release-8 network.
Our recommendation therefore is to discuss the need of a network protocol version indication, with the above discussion in mind. If some form of network protocol version indication is agreed, we propose to adopt the solution 1 above.
3. Conclusion
Basic approaches for introducing a “RRC Connection Release Request” were discussed in this document. We proposed the following approaches.

Proposal 1:
Specify RRC Connection Release Request message in release-9 E-UTRA RRC specification

Proposal 2:
Specify a timer the UE starts at the transmission of RRC Connection Release Request message and UE behaviour to enter idle mode at the timer expiry

Backward compatibility issues were also discussed and it was recommended to discuss the need of a network protocol version indication first with the discussion in this document in mind.
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5.3.8.3
Reception of the RRCConnectionRelease by the UE

The UE shall:

1>
Stop T3XX, if running;

1>
delay the following actions defined in this sub-clause 60 ms from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;

1>
if the RRCConnectionRelease message includes the idleModeMobilityControlInfo:

2>
store the cell reselection priority information provided by the idleModeMobilityControlInfo;
2>
if the t320 is included:

3>
start timer T320, with the timer value set according to the value of t320;

1>
else:

2>
apply the cell reselection priority information broadcast in the system information;

1>
if the releaseCause received in the RRCConnectionRelease message indicates ‘loadBalancingTAURequired’:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘load balancing TAU required’;
1>
else:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘other’;
5.3.X
RRC connection release request
5.3.X.1
General
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Figure 5.3.X.1-1: RRC connection release request, successful

The purpose of this procedure is to request the E-UTRAN for the release of RRC connection.

Upon reception of RRCConnectionReleaseRequest message, the E-UTRAN requests the release of the signalling connection to the upper layer. The procedure may in turn result in the RRC connection release procedure.
5.3.X.2
Initiation

The UE shall, on an occurrence of an event where the RRC connection needs to be released (e.g. PLMN selection in connected mode).
1>
if the UE is in RRC_IDLE (during RRC connection establishment procedure):
2>
abort the ongoing RRC connection establishment procedure;
2>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.12;
1>
else if the UE is in RRC_CONNECTED:
2>
initiate transmission of RRCConnectionReleaseRequest message;
2> start timer T3XX with the timer value set to X00 ms;
5.3.X.3
T3XX expiry

Upon T3XX expiry, the UE shall:

1>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘Other’;

–
UL-DCCH-Message
The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the E‑UTRAN on the uplink DCCH logical channel.

-- ASN1START

UL-DCCH-Message ::= SEQUENCE {


message




UL-DCCH-MessageType

}

UL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



csfbParametersRequestCDMA2000


CSFBParametersRequestCDMA2000,



measurementReport





MeasurementReport,



rrcConnectionReconfigurationComplete
RRCConnectionReconfigurationComplete,



rrcConnectionReestablishmentComplete
RRCConnectionReestablishmentComplete,



rrcConnectionSetupComplete



RRCConnectionSetupComplete,



securityModeComplete




SecurityModeComplete,



securityModeFailure





SecurityModeFailure,



ueCapabilityInformation




UECapabilityInformation,
ulHandoverPreparationTransfer


ULHandoverPreparationTransfer,



ulInformationTransfer




ULInformationTransfer,



counterCheckResponse




CounterCheckResponse,


rrcConnectionReleaseRequest
RRCConnectionReleaseRequest,



spare4 NULL, 
spare3 NULL,


spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
RRCConnectionReleaseRequest
The RRCConnectionReleaseRequest message is used to request the E-UTRAN for the release of RRC connection.
Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionReleaseRequest message
-- ASN1START

RRCConnectionReleaseRequest ::= SEQUENCE {

criticalExtensions




CHOICE {



rrcConnectionReleaseRequest-r9











RRCConnectionReleaseRequest-r9-IEs,



criticalExtensions




SEQUENCE {}


}

}

RRCConnectionReleaseRequest-r9-IEs ::= SEQUENCE {


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	RRCConnectionReleaseRequest field descriptions

	Void



7.3
Timers

	Timer
	Start
	Stop
	At expiry

	T300

	Transmission of RRCConnectionRequest 
	Reception of RRCConnectionSetup or RRCConnectionReject message, cell re-selection and upon abortion of connection establishment by upper layers
	Perform the actions as specified in 5.3.3.6

	T301
	Transmission of RRCConnectionReestabilshmentRequest
	Reception of RRCConnectionReestablishment or RRCConnectionReestablishmentReject message as well as when the selected cell becomes unsuitable
	Go to RRC_IDLE

	T302
	Reception of RRCConnectionReject while performing RRC connection establishment
	Upon entering RRC_CONNECTED and upon cell re-selection
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T303
	Access barred while performing RRC connection establishment for mobile originating calls
	Upon entering RRC_CONNECTED and upon cell re-selection
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T304
	Reception of RRCConnectionReconfiguration message including the MobilityControl Info or

reception of MobilityFromEUTRACommand message including CellChangeOrder
	Criterion for successful completion of handover to EUTRA or cell change order is met (the criterion is specified in the target RAT in case of inter-RAT)
	In case of cell change order from E-UTRA or intra E-UTRA handover, initiate the RRC connection re-establishment procedure; In case of handover to E-UTRA, perform the actions defined in the specifications applicable for the source RAT.

	T305
	Access barred while performing RRC connection establishment for mobile originating signalling
	Upon entering RRC_CONNECTED and upon cell re-selection 
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T310
	Upon detecting physical layer problems i.e. upon receiving N310 consecutive out-of-sync indications from lower layers
	Upon receiving N311 consecutive in-sync indications from lower layers, upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure 

	T311
	Upon initiating the RRC connection re-establishment procedure
	Selection of a suitable E-UTRA cell or a cell using another RAT.
	Enter RRC_IDLE

	T320
	Upon receiving t320 or upon cell (re)selection to E-UTRA from another RAT with validity time configured for dedicated priorities (in which case the remaining validity time is applied).
	Upon entering RRC_CONNECTED, when PLMN selection is performed on request by NAS, or upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT).
	Discard the cell reselection priority information provided by dedicated signalling.

	T321
	Upon receiving measConfig including a reportConfig with the purpose set to reportCGI
	Upon acquiring the information needed to set all fields of globalCellId for the requested cell, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportCGI
	Initiate the measurement reporting procedure, stop performing the related measurements and remove the corresponding measId

	T3XX
	Transmission of RRCConnectionReleaseRequest
	Reception of RRCConnectionRelease
	Go to RRC_IDLE
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