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1 Introduction

Several scenarios are identified in TS36.331 [1] when the UE shall perform the actions upon leaving RRC_CONNECTED. The corresponding UE behaviour is described in TS36.331 [1] section 5.3.12 and in TS36.304 [2] section 5.2.7. To our understanding, the description in TS36.304 is not very clear for some of these scenarios. This contribution tries to confirm the common understanding of RAN2 and clarify the confusion part.
2 Discussion
The following scenarios are specified in TS36.331 [1] when the UE shall perform the actions upon leaving RRC_CONNECTED:

Scenario1: Reconfiguration failure before security is activated (non HO); 

Scenario2: Selecting an inter-RAT cell while T311 is running (cell selection for RRC re-establishment);
Scenario3: T311 expiry;
Scenario4: T301 expiry or selected cell no longer suitable
Scenario5: Reception of RRCConnectionReestablishmentReject by the UE
Scenario6: Reception of the RRCConnectionRelease by the UE
Scenario7: RRC connection release requested by upper layers
Scenario8: Detection of radio link failure before security been activated
Scenario9: Successful completion of the mobility from E-UTRA
2.1 Mobility from EUTRAN (CSFB) failure
According to our understanding, when mobility from EUTRAN for CSFB fails, the actions below shall be taken by UE:
--------------        To simplify the readability, the relative specifications mentioned below are attached at the end of the contribution    ------------------
1. Indicate to upper layers that the CS Fallback procedure has failed and initiate RRC connection re-establishment procedure; (According to TS36.331 [1], section 5.4.3.5)

2. Perform cell selection procedure; (According to TS36.331 [1], section 5.3.7.2)

3. The cell selection procedure shall follow the rules described in TS36.304 [2] section 5.2;
------The first cell selection progress
4. During the cell selection, the UE NAS layer shall indicate to RRC layer that GERAN or UTRAN cells should be selected; (According to TS24.301 [3], section 5.6.1.6); 
------As a consequence, the UE selects a GERAN or UTRAN cell and the re-establishment procedure fails;
5. Perform the actions upon leaving RRC_Connected as for Scenario2 (According to TS36.331 [1], section 5.3.7.3)
6. Perform cell selection procedure as described in TS36.304 [2] section 5.2.7; (According to TS36.331 [1], section 5.3.12)
------The second cell selection progress
As described above, the UE shall initiate two cell selection procedures after mobility from EUTRAN failure for CSFB. 
According to TS36.304 [2] section 5.2.7, the UE will select a EUTRAN cell in the second cell selection. This UE behaviour does not align with TS24.301 which specifies that the UE shall select a UTRAN or GERAN cell if lower layer fails for CSFB.

 Further, the additional cell selection procedure leads to unnecessary delay of the connection setup time for CSFB. In case of an emergency call, the problem becomes more critical.
Proposal 1: The UE shall not perform cell selection procedure again if leaving RRC_Connected mode is trigger by selecting an inter-RAT cell after mobility from EUTRAN failure for CSFB.
An example of text proposal is provided in section 5.
2.2 Cell selection when leaving RRC_CONNECTED state
According to section 5.3.12 in TS36.331 [1], for all the nine Scenarios, the UE shall perform cell selection procedure as described in TS36.304 [2] section 5.2.7. However, the current text in [2] section 5.2.7 (cited below) seems only talk about Scenario 6 ‘Reception of the RRCConnectionRelease by the UE’.
[2] 5.2.7
Cell Selection when leaving RRC_CONNECTED state

On transition from RRC_CONNECTED to RRC_IDLE, UE shall attempt to camp on a suitable cell according to redirectedCarrierInfo, if included in the RRCConnectionRelease message. If the UE cannot find a suitable cell, the UE is allowed to camp on any suitable cell of the indicated RAT. If the RRCConnectionRelease message does not contain the redirectedCarrierInfo UE shall attempt to select a suitable cell on an EUTRA carrier. If no suitable cell is found according to the above, the UE shall perform a cell selection starting with Stored Information Cell Selection procedure in order to find a suitable cell to camp on.
There are two possible ways to interpret the highlighted text “If no suitable cell is found according to the above”:
Alternative 1: ‘If the UE receives the RRCConnectionRelease message and no suitable cell is found according to the above’
Alternative 2: ‘If the UE receives the RRCConnectionRelease message and no suitable cell is found according to the above or if RRCConnectionRelease message is not received’
To be consistent with TS36.331, alternative2 should be the right intention so that all the nine scenarios could be covered.

Proposal 2: It is proposed that RAN2 confirms alternative2 is the right interpretation.
To avoid potential confusion, a clarification is also proposed in section 5.

3 Conclusion

This document discusses the cell selection behaviour by UE upon leaving RRC_Connected mode. The following two proposals are proposed:
Proposal 1: The UE shall not perform cell selection procedure again if leaving RRC_Connected mode is trigger by selecting an inter-RAT cell after mobility from EUTRAN failure for CSFB.
Proposal 2: It is proposed that RAN2 confirms alternative2 is the right interpretation.
4 Reference

[1] 3GPP TS 36.331, va.0.0
[2] 3GPP TS 36.304, va.0.0
[3] 3GPP TS 24.301, va.1.0
5 Example of Text Proposal
[TS36.331 va.0.0]
5.3.12
UE actions upon leaving RRC_CONNECTED

Upon leaving RRC_CONNECTED, the UE shall:

1>
reset MAC;

1>
stop all timers that are running except T320 and T330;
1>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity for all established RBs;
1>
indicate the release of the RRC connection to upper layers together with the release cause;

1>
if leaving RRC_CONNECTED was neither triggered by reception of the MobilityFromEUTRACommand message nor triggered by selecting an inter-RAT cell after mobility from EUTRAN failure for CSFB (i.e. the cs-FallbackIndicator was received within MobilityFromEUTRACommand message and was set to 'TRUE'):

2>
enter RRC_IDLE and perform procedures as specified in TS 36.304 [4, 5.2.7];

[TS36.304 va.0.0]
5.2.7
Cell Selection when leaving RRC_CONNECTED state

On transition from RRC_CONNECTED to RRC_IDLE, UE shall attempt to camp on a suitable cell according to redirectedCarrierInfo, if included in the RRCConnectionRelease message. If the UE cannot find a suitable cell, the UE is allowed to camp on any suitable cell of the indicated RAT. If the RRCConnectionRelease message does not contain the redirectedCarrierInfo UE shall attempt to select a suitable cell on an EUTRA carrier. If no suitable cell is found according to the above or RRCConnectionRelease message is not received, the UE shall perform a cell selection starting with Stored Information Cell Selection procedure in order to find a suitable cell to camp on.

When returning to RRC_IDLE after UE moved to RRC_CONNECTED state from camped on any cell state, UE shall attempt to camp on an acceptable cell according to redirectedCarrierInfo, if included in the RRCConnectionRelease message. If the UE cannot find an acceptable cell, the UE is allowed to camp on any acceptable cell of the indicated RAT. If the RRCConnectionRelease message does not contain redirectedCarrierInfo UE shall attempt to select an acceptable cell on an EUTRA carrier. If no acceptable cell is found according to the above or RRCConnectionRelease message is not received, the UE shall continue to search for an acceptable cell of any PLMN in state any cell selection.

6 Annex

[TS 36.331 va.0.0]

5.3.7.2
Initiation

The UE shall only initiate the procedure when AS security has been activated. The UE initiates the procedure when one of the following conditions is met:

1>
upon detecting radio link failure, in accordance with 5.3.11; or

1>
upon handover failure, in accordance with 5.3.5.6; or

1>
upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or

1>
upon integrity check failure indication from lower layers; or

1>
upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5;

Upon initiation of the procedure, the UE shall:

1>
stop timer T310, if running;

1>
start timer T311;

1> suspend all RBs except SRB0;

1>
reset MAC;

1>
release the SCell(s), if configured, in accordance with 5.3.10.3a;

1>
apply the default physical channel configuration as specified in 9.2.4;

1>
apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1>
apply the default MAC main configuration as specified in 9.2.2;

1>
release reportProximityConfig and clear any associated proximity status reporting timer;

1>
if connected as an RN and configured with an RN subframe configuration:

2>
release the RN subframe configuration;

1>
perform cell selection in accordance with the cell selection process as specified in TS 36.304 [4];

[Omitted part]
5.3.7.3
Actions following cell selection while T311 is running

Upon selecting a suitable E-UTRA cell, the UE shall:

1>
stop timer T311;

1>
start timer T301;

1>
apply the timeAlignmentTimerCommon included in SystemInformationBlockType2;

1>
initiate transmission of the RRCConnectionReestablishmentRequest message in accordance with 5.3.7.4;

NOTE:
This procedure applies also if the UE returns to the source PCell.

Upon selecting an inter-RAT cell, the UE shall:

1>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';
[Omitted part]
5.3.12
UE actions upon leaving RRC_CONNECTED

Upon leaving RRC_CONNECTED, the UE shall:

1>
reset MAC;

1>
stop all timers that are running except T320 and T330;
1>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity for all established RBs;
1>
indicate the release of the RRC connection to upper layers together with the release cause;

1>
if leaving RRC_CONNECTED was not triggered by reception of the MobilityFromEUTRACommand message:

2>
enter RRC_IDLE  and perform procedures as specified in TS 36.304 [4, 5.2.7];
[Omitted part]
5.4.3.5
Mobility from E-UTRA failure

The UE shall:

1>
if T304 expires (mobility from E-UTRA failure); or

1>
if the UE does not succeed in establishing the connection to the target radio access technology; or

1>
if the UE is unable to comply with (part of) the configuration included in the MobilityFromEUTRACommand message; or

1>
if there is a protocol error in the inter RAT information included in the MobilityFromEUTRACommand message, causing the UE to fail the procedure according to the specifications applicable for the target RAT:

2>
stop T304, if running;

2>
if the cs-FallbackIndicator in the MobilityFromEUTRACommand message was set to 'TRUE':

3>
 indicate to upper layers that the CS Fallback procedure has failed;

2>
revert back to the configuration used in the source PCell, excluding the configuration configured by the physicalConfigDedicated, mac-MainConfig and sps-Config;

2>
initiate the connection re-establishment procedure as specified in 5.3.7;
NOTE:
For enhanced CS fallback to CDMA2000 1xRTT, the above UE behavior applies only when the UE is attempting the enhanced 1xRTT CS fallback and connection to the target radio access technology fails or if the UE is attempting enhanced 1xRTT CS fallback along with concurrent mobility to CDMA2000 HRPD and connection to both the target radio access technologies fails.
[TS36.304 va.0.0]
5.2
Cell selection and reselection

5.2.1
Introduction

UE shall perform measurements for cell selection and reselection purposes as specified in [10].

The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(s) associated with the selected PLMN, and by maintaining a list of forbidden registration area(s) and a list of equivalent PLMNs. The UE shall select a suitable cell based on idle mode measurements and cell selection criteria.

In order to speed up the cell selection process, stored information for several RATs may be available in the UE.

[Omitted part]
5.2.7
Cell Selection when leaving RRC_CONNECTED state

On transition from RRC_CONNECTED to RRC_IDLE, UE shall attempt to camp on a suitable cell according to redirectedCarrierInfo, if included in the RRCConnectionRelease message. If the UE cannot find a suitable cell, the UE is allowed to camp on any suitable cell of the indicated RAT. If the RRCConnectionRelease message does not contain the redirectedCarrierInfo UE shall attempt to select a suitable cell on an EUTRA carrier. If no suitable cell is found according to the above, the UE shall perform a cell selection starting with Stored Information Cell Selection procedure in order to find a suitable cell to camp on.

When returning to RRC_IDLE after UE moved to RRC_CONNECTED state from camped on any cell state, UE shall attempt to camp on an acceptable cell according to redirectedCarrierInfo, if included in the RRCConnectionRelease message. If the UE cannot find an acceptable cell, the UE is allowed to camp on any acceptable cell of the indicated RAT. If the RRCConnectionRelease message does not contain redirectedCarrierInfo UE shall attempt to select an acceptable cell on an EUTRA carrier. If no acceptable cell is found according to the above, the UE shall continue to search for an acceptable cell of any PLMN in state any cell selection.

[TS24.301 va.1.0 ]

5.6.1.6
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Access barred because of access class barring or NAS signalling connection establishment rejected by the network


If the service request procedure is started in response to a paging request from the network, access class barring is not applicable.


If the trigger for the service request procedure is the response to a paging request from the network and the NAS signalling connection establishment is rejected by the network, the service request procedure shall not be started. The UE stays in the current serving cell and applies normal cell reselection process. The service request procedure may be started if it is still necessary, i.e. when access for "terminating calls" is granted or because of a cell change.

If the service request was initiated for CS fallback and the access is barred for "mobile originating CS fallback" (see 3GPP TS 36.331 [22]), the service request procedure shall not be started. The UE stays in the current serving cell and applies normal cell reselection process. The service request procedure may be started if it is still necessary, i.e. when access for "mobile originating CS fallback" is granted or because of a cell change.


Otherwise, if access is barred for "originating calls" (see 3GPP TS 36.331 [22]), the service request procedure shall not be started. The UE stays in the current serving cell and applies normal cell reselection process. The service request procedure may be started if it is still necessary, i.e. when access for "originating calls" is granted or because of a cell change.

If the service request was initiated for 1xCS fallback and the access is barred for "originating calls" (see 3GPP TS 36.331 [22]), the UE shall select cdma2000® 1x radio access technology. The UE then proceeds with appropriate cdma2000® 1x CS call processing.
b)
Lower layer failure or release of the NAS signalling connection before the service request procedure is completed (see subclause 5.6.1.4) or before SERVICE REJECT message is received

If the service request was initiated for CS fallback, the UE shall select GERAN or UTRAN radio access technology. The UE then proceeds with appropriate MM and CC specific procedures. The EMM sublayer shall not indicate the abort of the service request procedure to the MM sublayer.

If the service request was initiated for 1xCS fallback, the UE shall either:

-
select cdma2000® 1x radio access technology and proceed with appropriate cdma2000® 1x CS call processing; or

-
perform cell selection according to 3GPP TS 36.304 [21].

Otherwise, the UE shall enter state EMM-REGISTERED. The UE shall abort the service request procedure, stop timer T3417 or T3417ext and locally release any resources allocated for the service request procedure.
[Omitted part]
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