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Introduction
This contribution is to attempt to update stage-3 specifications for RACH optimization. There is a draft CR to 36.331 attached. 
Summary of the agreements 
At RAN2#66bis, the following agreements for UE measurements were reached for Use Case RACH optimization:

1) As part of the RACH SON reporting, we will at least enable report for:

    

a) #RACH preambles 

    

b) Contention resolution failure
(1 bit/counter?)
2) 
Information will be provided by UE based on network request (i.e. polling by new or existing RRC procedure)

3) 
UE will only include all the information related to the latest successful RACH access
At RAN2#67, there was the following progress


=>
Confirm we do not need a configuration


=>
Confirm we have a poll


=>
CR can be worked on until December
Proposals and Discussion points
1) It is proposed to use the RRC connection reconfiguration message for the RACH reporting, as this message is anyway likely to be used after RACH procedure. 

2) It is proposed to use a counter for the contention resolution failure (reasoning: counter provides better granularity, no of RACH attempts can be quite many, and there is no additional complexity in recording this)
3) It is proposed to discuss and agree on the attached draft CR. 
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5.3.5
RRC connection reconfiguration

5.3.5.1
General
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Figure 5.3.5.1-1: RRC connection reconfiguration, successful
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Figure 5.3.5.1-2: RRC connection reconfiguration, failure

The purpose of this procedure is to modify an RRC connection, e.g. to establish/ modify/ release RBs, to perform handover, to setup/ modify/ release measurements. As part of the procedure, NAS dedicated information may be transferred from E-UTRAN to the UE.

5.3.5.2
Initiation

E-UTRAN may initiate the RRC connection reconfiguration procedure to a UE in RRC_CONNECTED. E-UTRAN applies the procedure as follows:

-
the mobilityControlInfo is included only when AS-security has been activated, and SRB2 with at least one DRB are setup and not suspended;

-
the establishment of RBs (other than SRB1, that is established during RRC connection establishment) is included only when AS security has been activated;

5.3.5.3
Reception of an RRCConnectionReconfiguration not including the mobilityControlInfo by the UE

If the RRCConnectionReconfiguration message does not include the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
1>
if this is the first RRCConnectionReconfiguration message after successful completion of the RRC Connection Re-establishment procedure:

2>
re-establish PDCP for SRB2 and for all DRBs that are established, if any;

2>
re-establish RLC for SRB2 and for all DRBs that are established, if any;

2>
if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:

3>
perform the radio resource configuration procedure as specified in 5.3.10;

2> resume SRB2 and all DRBs that are suspended, if any;
NOTE 1:
The handling of the radio bearers after the successful completion of the PDCP re-establishment, 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 TS 36.323 [8].

1>
else:
2>
if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:

3>
perform the radio resource configuration procedure as specified in 5.3.10;

NOTE 2:
If the RRCConnectionReconfiguration message includes the establishment of radio bearers other 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>
if the RRCConnectionReconfiguration message includes the dedicatedInfoNASList:

2>
forward each element of the dedicatedInfoNASList to upper layers;

1>
if the RRCConnectionReconfiguration message includes the measConfig:

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

1>
if the RRCConnectionReconfiguration message includes the rachReportRequest:

2>
include in the RRCConnectionReconfigurationComplete message the RachReport information element, for the latest successful random access procedure;
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 an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)

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

1>
start timer T304 with the timer value set to t304, as included in the mobilityControlInfo;

1>
if the carrierFreq is included:

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

1>
else:

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

1>
start synchronising to the DL of the target cell;

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.

1>
reset MAC;

1>
re-establish PDCP for all RBs that are established;

NOTE 2:
The handling of the radio bearers after the successful completion of the PDCP re-establishment, 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 TS 36.323 [8].

1>
re-establish RLC for all RBs that are established;

1>
apply the value of the newUE-Identity as the C-RNTI;

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

1>
if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:

2>
perform the radio resource configuration procedure as specified in 5.3.10;

1>
if the keyChangeIndicator received in the securityConfigHO is set to TRUE:

2>
update the KeNB key based on the fresh KASME key taken into use with the previous successful NAS SMC procedure, as specified in TS 33.401 [32];

1>
else:

2>
update the KeNB key based on the current KeNB or the NH, using the nextHopChainingCount value indicated in the securityConfigHO, as specified in TS 33.401 [32];

1>
store the nextHopChainingCount value;

1>
if the securityAlgorithmConfig is included in the securityConfigHO:

2>
derive the KRRCint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

2>
derive the KRRCenc key and the KUPenc key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];
1>
else:

2>
derive the KRRCint key associated with the current integrity algorithm, as specified in TS 33.401 [32];

2>
derive the KRRCenc key and the KUPenc key associated with the current ciphering algorithm, as specified in TS 33.401 [32];

1>
configure lower layers to apply the integrity protection algorithm and the KRRCint key, i.e. the 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;

1>
configure lower layers to apply the ciphering algorithm, the KRRCenc key and the KUPenc key, i.e. the 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>
perform the measurement related actions as specified in 5.5.6.1;

1>
if the RRCConnectionReconfiguration message includes the measConfig:

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

1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission;

1>
if MAC successfully completes the random access procedure:

2>
stop timer T304;

2>
apply the parts of the configuration that do not require the UE to know the SFN of the target cell;
2>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target cell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target cell;

2>
the procedure ends;
NOTE 3:
The UE is not required to determine the SFN of the target cell by acquiring system information from that cell before performing RACH access in the target cell.

5.3.5.5
Reconfiguration failure

The UE shall:

1>
if the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message:

2>
continue using the configuration used prior to the reception of RRCConnectionReconfiguration message;

2>
if security has not been activated:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘other’;

2>
else:

3>
initiate the connection re-establishment procedure as specified in 5.3.7, upon which the connection reconfiguration procedure ends;
NOTE 1:
The UE may apply above failure handling also in case the RRCConnectionReconfiguration message causes a protocol error for which the generic error handling as defined in 5.7 specifies that the UE shall ignore the message.

NOTE 2:
If the UE is unable to comply with part of the configuration, it does not apply any part of the configuration, i.e. there is no partial success/ failure.
–
RRCConnectionReconfiguration
The RRCConnectionReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including any associated dedicated NAS information and security configuration.

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



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measConfig






MeasConfig





OPTIONAL,
-- Need ON

mobilityControlInfo




MobilityControlInfo



OPTIONAL,
-- Cond HO

dedicatedInfoNASList



SEQUENCE (SIZE(1..maxDRB)) OF












DedicatedInfoNAS


OPTIONAL,
-- Cond nonHO


radioResourceConfigDedicated

RadioResourceConfigDedicated
OPTIONAL, -- Cond HO-toEUTRA

securityConfigHO




SecurityConfigHO



OPTIONAL,
-- Cond HO

v900nonCriticalExtension


SEQUENCE {


rachReportRequest




NULL






OPTIONAL,
-- Need OP 


nonCriticalExtension



SEQUENCE {}





OPTIONAL
-- Need OP

}





OPTIONAL
-- Need OP
}

SecurityConfigHO ::=



SEQUENCE {


handoverType





CHOICE {



intraLTE






SEQUENCE {




securityAlgorithmConfig



SecurityAlgorithmConfig

OPTIONAL,
-- Need OP




keyChangeIndicator




BOOLEAN,




nextHopChainingCount



NextHopChainingCount



},



interRAT






SEQUENCE {




securityAlgorithmConfig



SecurityAlgorithmConfig,




nas-SecurityParamToEUTRA


OCTET STRING (SIZE(6))



}


},


...

}

-- ASN1STOP

	RRCConnectionReconfiguration field descriptions

	dedicatedInfoNASList
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list.

	nas-securityParamToEUTRA

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this field, although it affects activation of AS- security after inter-RAT handover to E-UTRA. The content is defined in TS 24.301.

	keyChangeIndicator

‘true’ is used only in an intra-cell handover when a KeNB key is derived from a native KASME key taken into use through the successful NAS SMC, as described in TS 33.401 [32] for KeNB re-keying. ’false’ is used in an intra-LTE handover when the new KeNB key is obtained from the current KeNB key or from the NH as described in TS 33.401 [32].

	nextHopChainingCount

Parameter NCC: See TS 33.401 [32]

	rachReportRequest
If included, the UE is requested to make a RACH report. 


	Conditional presence
	Explanation

	HO
	The field is mandatory present in case of handover within E-UTRA or to E-UTRA; otherwise the field is not present.

	nonHO
	The field is not present in case of handover within E-UTRA or to E-UTRA; otherwise it is optional present, need ON.

	HO-toEUTRA
	The field is mandatory present in case of handover to E-UTRA; otherwise the field is optionally present, need ON.


–
RRCConnectionReconfigurationComplete
The RRCConnectionReconfigurationComplete message is used to confirm the successful completion of an RRC connection reconfiguration.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionReconfigurationComplete message
-- ASN1START

RRCConnectionReconfigurationComplete ::= SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



rrcConnectionReconfigurationComplete-r8












RRCConnectionReconfigurationComplete-r8-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfigurationComplete-r8-IEs ::= SEQUENCE {


v900nonCriticalExtension



SEQUENCE {


rachReport






RachReport
OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL


}






OPTIONAL

}

RachReport ::=



SEQUENCE {


transmittedPreambles




INTEGER (1..200), 

contentionDetected





INTEGER (1..200)
}
-- ASN1STOP

	RRCConnectionReconfigurationComplete field descriptions

	transmittedPreambles
This field is used to indicate the number of RACH preambles that were transmitted. Corresponds to  parameter PREAMBLE_TRANSMISSION_COUNTER in [6]. 

	contentionDetected
This field is used to indicate the number of RACH preambles that were transmitted, for which contention was detected, see also [6]. 


	–
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