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1. Introduction

This document identifies two separate issues with the frequency priority list and proposes solutions.

2. Discussion

2.1.
UE-specific frequency priority lists

The handling currently specified for the frequency priority list allows it to be sent only at the close of an RRC connection.  In particular, if a UE goes to idle via radio link failure, there is no opportunity for the network to send UE-specific versions of the list.  (The inter-RAT priorities are not included in the idle mode mobility control information at all; we are unsure if this is an oversight or an aspect of the intended design.)
While one would hope that radio link failures would not be terribly frequent, they will of course occur and seem likely to be geographically clustered in areas of marginal coverage.  As a result, such areas could see a significant concentration of UEs relying only on the priority lists in the system information, which would make them cluster on the highest-priority frequency when they returned to coverage.

Although this situation is not catastrophic, it is undesirable, and the impact of allowing unicast signalling of the priority lists at any time during an RRC connection is minimal.  We therefore propose to include these lists in unicast signalling other than the RRCConnectionRelease message.

The obvious location is the reconfiguration message, and the attached text proposal includes the priority list in this message.  However, there is some danger of turning the reconfiguration message into a “catch-all” container, which created significant complexity in UMTS, and other messages could be considered as a location for this information.

2.2.
CSG indicators
Additionally, the inter-frequency priority list does not contain support for informing UEs of the possible presence of CSGs on a frequency.  It was suggested in [1] that the system information could indicate a “layer type”, allowing UEs without CSG support to avoid CSG-only frequencies, and CSG-capable UEs to focus their CSG search on frequencies where it has a chance of success.  The proposal was “noted without prejudice” at the time but does not seem to have been revisited.
The original motivations for considering this signalling seem still to be valid, and we suggest incorporating a “layer type” indicator in the frequency priority list.  (Further details of the scenarios in which this indicator might be useful are given in [2].)
We propose to add IdleModeMobilityInfo to the reconfiguration message, so that it can be updated any time the UE is connected, and to add flags indicating which frequencies have CSGs.  Could also consider signalling a different value of Sintersearch for UEs with CSG support, either individually or as another idle-mode parameter.

3. Proposals
We propose the following changes to the signalling of the frequency priority list:
· The IE IdleModeMobilityControlInfo should be added to the RRCConnectionReconfiguration message, with the same procedural text controlling it as for the RRCConnectionRelease message;

· A “layer type” indicator should be added to the frequencies.

A text proposal implementing these changes is attached.

4. References
[1]
R2-080960: “CSG search” (Samsung, RAN2#61)

[2]
R2-083884: “The myth of fingerprints: Identifying home eNBs” (Qualcomm Europe, RAN2#63)

5.3.5.3
Reception of a RRCConnectionReconfiguration not including the mobilityControlInformation by the UE

If the RRCConnectionReconfiguration message does not include the mobilityControlInformation and the UE is able to comply with the configuration included in this message, the UE shall:
1>
If the RRCConnectionReconfiguration message includes the radioResourceConfiguration: 

2>
perform the Radio resource configuration procedure as specified in 5.3.10;
1>
If the RRCConnectionReconfiguration message includes the ue-RelatedInformation:

2>
set the C-RNTI to the value of the newUE-Identity, if received;

1>
If the RRCConnectionReconfiguration message includes the nas-DedicatedInformation: 

2>
Forward the nas-DedicatedInformation to upper layers;

1>
If the RRCConnectionReconfiguration message includes the measurementConfiguration:

2>
perform the Measurement configuration procedure as specified in 5.5.2;

1>
If the RRCConnectionReconfiguration message includes the idleModeMobilityControlInfo:

2>
store the idleModeMobilityControlInfo;
NOTE:
If the RRCConnectionReconfiguration message includes the establishment of radio bearers others than SRB1, the UE may start using these radio bearers immediately, i.e. there is no need to wait for an outstanding acknowledgment of the SecurityModeComplete message.

1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new configuration, upon which the procedure ends.
5.3.5.4
Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)

NOTE 1:
The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message.

If the RRCConnectionReconfiguration message includes the mobilityControlInformation and the UE is able to comply with the configuration included in this message, the UE shall:
1>
stop timer T310 and T312, if running;

1>
start timer T304;

1>
If the RRCConnectionReconfiguration message includes the radioResourceConfiguration: 

2>
perform the Radio resource configuration procedure as specified in 5.3.10;
1>
set the C-RNTI to the value of the newUE-Identity;

1>
indicate the occurrence of handover to PDCP;

1>
if the eutra-CarrierFreq is included:

2>
consider the target cell to be one on the frequency indicated by the eutra-CarrierFreq with a physical cell identity indicated by the targetCellIdentity;

1>
else:

2>
consider the target cell to be one on the current frequency with a physical cell identity indicated by the targetCellIdentity;

1>
if the dl-Bandwidth is included:

2>
for the target cell, apply the downlink bandwidth indicated by the dl-Bandwidth;

1>
else:

2>
for the target cell, apply the same downlink bandwidth as for the current cell;

1>
if the ul-Bandwidth is included:

2>
for the target cell, apply the uplink bandwidth indicated by the ul-Bandwidth;

1>
else:

2>
for the target cell, apply the same uplink bandwidth as for the current cell;

1>
 configure lower layers in accordance with the received radioResourceConfigCommon;

1>
If the RRCConnectionReconfiguration message includes the securityConfiguration: 

2>
apply the AS-derived keys associated with the AS-base key indicated by the keyIndicator;

2>
configure lower layers to apply the indicated integrity protection algorithm immediately, i.e. the indicated integrity protection configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

2>
configure lower layers to apply the indicated ciphering algorithm immediately, i.e. the indicated ciphering configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
If the RRCConnectionReconfiguration message includes the measurementConfiguration:

2>
perform the Measurement configuration procedure as specified in 5.5.2;

1>
If the RRCConnectionReconfiguration message includes the idleModeMobilityControlInfo:

2>
store the idleModeMobilityControlInfo;
1>
reset MAC and re-establish RLC for all RBs that are established;

NOTE 2:
The handling of the radio bearers after the successful completion of handover, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].

1>
synchronise to the DL of the target cell;
1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new configuration;

1>
If MAC successfully completes the random access procedure: 

2>
stop timer T304;

2>
If the RRCConnectionReconfiguration message includes the radioResourceConfiguration: 

3>
perform the physical layer reconfiguration related actions applicable upon successfully completing the handover as specified in 5.3.10.5;
2>
the procedure ends.
Editor's note:
It has been agreed that the UE is not required to determine the SFN of the target cell by acquiring system information from that cell.

Editor’s note
The handling of the radio configuration is covered by the general reconfiguration procedure. It has been agreed that the configuration used in the target cell may either be specified as a delta to the one used in the serving cell or by providing the full configuration (signalling details are FFS)

Editor’s note
Currently it is specified that the keyIndicator always needs to be provided upon handover as a result of which the securityConfiguration becomes mandatory in case of handover. If however the securityConfiguration would be optional in case of handover, the case the IE is not included needs to be covered also.

 [...]

5.3.8.3
Reception of the RRCConnectionRelease by the UE

The UE shall:

1>
delay the following actions defined in this sub-clause 60ms 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>
indicate the release of the RRC connection to upper layers;

1>
release all radio resources;

1>
If the RRCConnectionRelease message includes the idleModeMobilityControlInfo:

2>
store the idleModeMobilityControlInfo;
2>
If the cellReselectionPriorityExpiryTimer is included:

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

1>
otherwise:

2>
if a previous RRCConnectionReconfiguration message included the IE idleModeMobilityControlInfo:
3>
If the cellReselectionPriorityExpiryTimer was included:

4>
start timer T320, with a timer value set according to the value of the cellReselectionPriorityExpiryTimer;

2>
otherwise:

3>
use the idle mobility parameters broadcast in the system information;
1>
If the RRCConnectionRelease message includes the redirectionInformation :

2>
select a suitable cell on the (E-UTRA or inter-RAT) frequency indicated by the redirectionInformation in accordance with the cell selection process as specified in [4];

1>
enter RRC_IDLE.
[...]

–
RRCConnectionReconfiguration
The RRCConnectionReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, dedicated NAS information, radio resource configuration (including RBs, transport channel configuration and physical channel configuration), security configuration and UE related information.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensions




SEQUENCE {}


}

}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measurementConfiguration


MeasurementConfiguration

OPTIONAL,
-- Need OC


mobilityControlInformation


MobilityControlInformation

OPTIONAL,
-- Need OP


nas-DedicatedInformation


NAS-DedicatedInformation

OPTIONAL,
-- Cond nonHO


radioResourceConfiguration


RadioResourceConfigDedicated
OPTIONAL,
-- Need OC


securityConfiguration



SecurityConfiguration


OPTIONAL,
-- Cond Handover


ue-RelatedInformation



UE-RelatedInformation


OPTIONAL,
-- Need OC


idleModeMobilityControlInfo


IdleModeMobilityControlInfo

OPTIONAL,
-- Need OP


...

}

-- ASN1STOP

	RRCConnectionReconfiguration field descriptions

	measurementConfiguration

This IE specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.

	mobilityControlInformation

This IE includes parameters relevant for network controlled mobility to/within E‑UTRA.

	nas-DedicatedInformation

This IE is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this information.

	radioResourceConfiguration

This IE is used to setup/modify/release RBs, to setup/modifiy transport channel configurations and to setup/modify physical channels.

	securityConfiguration

This IE is used to configure AS integrity protection (CP) and AS ciphering (CP and UP).

	ue-RelatedInformation

This IE is used to convey miscellaneous UE related information.

	idleModeMobilityControlInfo

This IE is used to convey UE-specific values for idle-mode mobility parameters.


	Conditional presence
	Explanation

	Handover
	The IE is mandatory present in case of inter-RAT handover to E‑UTRA; it is optionally present in case of handover within E‑UTRA; otherwise it is not needed.

	nonHO
	The IE is not needed in case of handover within E-UTRA or to E-UTRA; otherwise it is optional present.


Editor's note:
The "Handover" condition seems to be based on procedure requirements and should possibly not be specified here; rather a need "OP".

[...]

–
IdleModeMobilityControlInfo
The IE IdleModeMobilityControlInfo is used to carry UE-specific values for parameters related to idle-mode mobility.
IdleModeMobilityControlInfo information element
-- ASN1START

IdleModeMobilityControlInfo ::=

SEQUENCE {


interFreqPriorityList



InterFreqPriorityList

OPTIONAL,


geran-FreqPriorityList



GERAN-FreqPriorityList

OPTIONAL,


utra-FreqPriorityList



UTRA-FreqPriorityList

OPTIONAL,


hrpd-BandClassPriorityList


HRPD-BandClassPriorityList


OPTIONAL,


oneXRTT-BandClassPriorityList

OneXRTT-BandClassPriorityList

OPTIONAL,


t320







ENUMERATED {ffs}


OPTIONAL
-- value range FFS
}

InterFreqPriorityList ::=


SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {


eutra-CarrierFreq




EUTRA-DL-CarrierFreq,


cellReselectionPriority



INTEGER (0..7),






-- value range FFS

layerType






ENUMERATED { 
allCSG-Frequency,














nonCSG-Frequency,















mixedFrequency }
}

GERAN-FreqPriorityList ::=


SEQUENCE (SIZE (1..maxGERAN-Carrier)) OF SEQUENCE {


geran-CarrierFreq




GERAN-DL-CarrierFreq,


geran-CellReselectionPriority

INTEGER (0..7)






-- value range FFS
}

UTRA-FreqPriorityList ::=


SEQUENCE (SIZE (1..maxUTRA-Carrier)) OF SEQUENCE {


utra-CarrierFreq




UTRA-DL-CarrierFreq,


utra-CellReselectionPriority

INTEGER (0..7) 






-- value range FFS
}

HRPD-BandClassPriorityList ::=


SEQUENCE (SIZE (1..maxHRPD-BandClass)) OF SEQUENCE {


hrpd-bandClass





INTEGER (0),






-- value range FFS


hrpd-CellReselectionPriority

INTEGER (0..7) 






-- value range FFS

}

OneXRTT-BandClassPriorityList ::=

SEQUENCE (SIZE (1..maxOneXRTT-BandClass)) OF SEQUENCE {


oneXRTT-bandClass




INTEGER (0),






-- value range FFS


oneXRTT-CellReselectionPriority

INTEGER (0..7) 






-- value range FFS

}

-- ASN1STOP

	IdleModeMobilityControlInfo field descriptions

	carrierFrequency

Field description is FFS. (Could generic descriptions be used to cover multiple cases, i.e.: E‑UTRA inter-frequency, GERAN and UTRA?)

	cellReselectionPriority

Field description is FFS.

	t320

Timer T320 as described in section 7.3.


