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1
Introduction

In the ASN.1 review there were couple of interesting comments on HO to EUTRA that we were not able to finalize in the discussion. In this paper we try to analyze those questions and provide a way forward.
2
Discussion
Currently it is unclear whether in the case of HO to EUTRA the RadioResourceConfigDedicated of the RRCConnectionReconfiguration message is under correct Need code. This scenario differs a bit from normal connection setup or reconfiguration as UE does not have any previous configuration in EUTRAN side active. It seems that initially the configuration should be the full configuration with all elements as mandatory present (MAC-MainConfiguration, SPS, Physical, SRB and DRB), but this does not seem to be very optiomal considering the possible overhead caused by mandating full configuration. In this comment in the ASN.1 review:

	RRCConnectionReconfiguration
	radioResourceConfiguration


RadioResourceConfigDedicated
OPTIONAL,
-- Need ON 

> The field radioResourceConfiguration is mandatory for intra-EUTRA HO, to-EUTRA HO. 
	2
	This might need to be captured with 'condition' property

ERI: the condition seems to be captured in the lower level IE, e.g. physicalConfigDedicated. We could clarify in the procedural text for HO radioResourceConfiguration should be mandatory. Related to issue 381 and 391

<RAP: within physicalConfigDedicated all fields are optional, need ON. So, is there really a need for physicalConfigDeidcated to be mandatory upon intra-LTE handover? Upon HO to E-UTRA the IE could be optional, provided that we specify that the UE starts with the default configuration>


Rapporteur suggests utilizing the default configuration as a basis for the delta configuration i.e. making this case almost analogous with connection setup case, where UE has always delta configuration as a basis when handling the radioResourceConfigDedicated field. This seems to be quite good solution as it offers possibility to reuse designs for connection setup and allows some optimizations possibilities for NW to save in the size of HO to EUTRA command. 

Proposal 1: Utilize delta configuration prior to handling radioResourceConfigDedicated when UE handles the HO to EUTRA commandProposal 1 seems to solve most of the issues related to delta configuration, but there is still some open items left as raised by following comment in ASN.1 review:

	RadioResourceConfigDedicated
	The case of inter RAT HO to EUTRA need to be clatified so that at HO to EUTRA, Physical/Mac/SPS configuration should be mandatory as well as SRBs and at least one DRB for default EPS bearer should be setup at HO to EUTRA. 
	3
	


As the security is always running in the case of HO to EUTRA one needs to setup at least SRB1 and 2 and a DRB corresponding to default EPS bearer as already explained in 36.331 chapter 5.4.2.2:

E-UTRAN applies the procedure as follows:

-
to activate ciphering, possibly using NULL algorithm, if not yet activated in the other RAT;

-
to establish SRB1, SRB2 and one or more DRBs i.e. at least the DRB associated with the default EPS bearer is established;

When we analyze existing RRCConnectionReconfiguration and the radioResourceConfigDedicated we can see that neither SRB or DRB setup fields are mandatory present in case of HO to EUTRA. Thus it seems that we need to make those mandatory present. And in case the HO is to EUTRA also the mobilityControlInformation is assumed to be present but this has not been reflected in the ASN.1. These may be implicitly presented in procedural descriptions already as reflected above, but it seems that for some cases also ASN.1 has been updated to handle mandatory presence of some elements e.g in case of connection establishment (Cond Misc in RadioResourceConfigDedicated) – In the attached CR we propose to explicitly capture these in the ASN.1. 
To our understanding the physicalConfigDedicated included in the RRC connection reconfiguration message should be the delta configuration of the source cell configurations. Therefore it is not mandatory to include the physicalConfigDedicated at intra-LTE HO or HO to EUTRA or in re-establishment.  
Proposal 2: Make radioResourceConfigDedicated and mobilityControlInformation MP in RRCConnectionReconfiguration in case of HO to EUTRA and within radioResourceConfigDedicated make srb-toAddModifyList and drb-toAddModifyList mandatory present. Make physical ConfigDedicated optional in the RadioResourceConfigDedicated..
3
Conclusion
We shortly analyzed the HO to EUTRA and delta configuration usage. It seemed that with smallest effort for both eNB and UE it would be easiest to apply delta configuration on the basis of default configurations:
Proposal 1: Utilize delta configuration prior to handling radioResourceConfigDedicated when UE handles the HO to EUTRA commandProposal 1 seems to solve most of the issues related to delta configuration, but there is still some open items left as raised by following comment in ASN.1 review:
Then it seems that there was small inconsistency in the presence need codes when we checked the HO to EUTRA case which lead us to following proposal:

Proposal 2: Make radioResourceConfigDedicated and mobilityControlInformation MP in RRCConnectionReconfiguration in case of HO to EUTRA and within radioResourceConfigDedicated make srb-toAddModifyList and drb-toAddModifyList mandatory present
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5.4.2.3
Reception of the RRCConnectionReconfiguration by the UE

If the UE is able to comply with the configuration included in the RRCConnectionReconfiguration message, the UE shall:
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>
start timer T304 with the timer value set to t304, as included in the mobilityControlInformation;

1>
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>
start synchronising to the DL of the target cell;
NOTE:
The UE applies the new configuration, resulting after the following actions, upon switching to the target cell.

1>
set the C-RNTI to the value of the newUE-Identity;

1>
for the target cell, apply the downlink bandwidth indicated by the dl-Bandwidth;

1>
for the target cell, apply the uplink bandwidth indicated by the ul-Bandwidth;

1>
perform the radio resource configuration procedure as specified in 5.3.10;
1>
derive the KRRCint, the KRRCenc and the KUPenc keys;

1>
configure lower layers to apply the indicated integrity protection algorithm and the KRRCint key 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;

1>
configure lower layers to apply the indicated ciphering algorithm, the KRRCenc key and the KUPenc key  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>
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 UE needs the SFN of the target cell to apply the PUCCH and sounding RS configuration:

3>
apply the new PUCCH and sounding RS configuration upon acquiring the SFN of the target cell;

2>
else:
3>
apply the new PUCCH and sounding RS configuration;

2>
enter E-UTRA RRC_CONNECTED, upon which the procedure ends.

Editor's note:
The handling of outstanding signalling/ data may need to be clarified.

-- Unmodified part is omitted --
–
RadioResourceConfigDedicated
The IE RadioResourceConfigDedicated is used to setup/modify/release RBs, to setup/modifiy transport channel configurations and to setup/modify physical channels

RadioResourceConfigDedicated information element
-- ASN1START

RadioResourceConfigDedicated ::=

SEQUENCE {


srb-ToAddModifyList




SRB-ToAddModifyList


OPTIONAL, 

-- Cond HO-Conn

drb-ToAddModifyList




DRB-ToAddModifyList


OPTIONAL, 

-- Cond HO-toEUTRA

drb-ToReleaseList




DRB-ToReleaseList


OPTIONAL, 

-- need ON


mac-MainConfig





CHOICE {




explicitValue




MAC-MainConfiguration,




defaultValue




NULL


}

OPTIONAL,















-- Need ON

sps-Configuration




SPS-Configuration 


OPTIONAL,

-- Need ON


physicalConfigDedicated



PhysicalConfigDedicated

OPTIONAL,

-- Need ON

...

}

SRB-ToAddModifyList ::=



SEQUENCE (SIZE (1..2)) OF SEQUENCE {


srb-Identity





INTEGER (1..2),


rlc-Configuration




CHOICE {



explicitValue





RLC-Configuration,



defaultValue





NULL


}

OPTIONAL,















-- Cond Setup

logicalChannelConfig



CHOICE {


explicitValue





LogicalChannelConfig,



defaultValue





NULL


}

OPTIONAL,















-- Cond Setup

...

}

DRB-ToAddModifyList ::=



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


eps-BearerIdentity




INTEGER (0..15)


OPTIONAL,

-- Cond DRB-Setup


drb-Identity





INTEGER (1..32),


pdcp-Configuration




PDCP-Configuration

OPTIONAL,

-- Cond DRB-Setup


rlc-Configuration




RLC-Configuration

OPTIONAL,

-- Cond Setup

logicalChannelIdentity



INTEGER (3..10)


OPTIONAL,

-- Cond DRB-Setup

logicalChannelConfig



LogicalChannelConfig

OPTIONAL,
-- Cond Setup

...

}

DRB-ToReleaseList ::=



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


drb-Identity





INTEGER (1..32)
-- ASN1STOP

	RadioResourceConfigDedicated field descriptions

	rlc-Configuration

SRB choice indicates whether the RLC configuration is set to the values signalled explicitly or to the values defined in the default RLC configuration for SRB1 in 9.2.1.1 or for SRB2 in 9.2.1.2. E-UTRAN does not reconfigure the RLC mode of DRBs.

	pdcp-Configuration

E-UTRAN can reconfigure PDCP header compression for DRBs only when the PDCP re-establishment procedure is performed.

	mac-MainConfig

The default MAC main configuration is specified in 9.2.2. 

	sps-Configuration

The default SPS configuration is specified in 9.2.3.

	physicalConfigDedicated

The default dedicated physical configuration is specified in 9.2.4.

	logicalChannelConfig [in SRB-ToAddModifyList]

For SRBs a choice is used to indicate whether the logical channel configuration is signalled explicitly or set to the values defined in the default logical channel configuration for SRB1 in 9.2.1.1 or for SRB2 in 9.2.1.2.

	logicalChannelIdentity

The logical channel identity for both UL and DL.


	Conditional presence
	Explanation

	DRB-Setup
	The field is mandatory present if the corresponding DRB is being set up (including bearer setup at handover to E-UTRA); otherwise it is not applicable.

	Setup
	The field is mandatory present if the corresponding SRB/DRB is being setup; otherwise the field is optionally present, continue.

	
	

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

	HO-Conn
	The field is mandatory present in case of handover to E-UTRA and RRC connection establishment; otherwise the field is optionally present, need ON.


-- Unmodified part is omitted --
–
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, MAC main 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



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measurementConfiguration


MeasurementConfiguration

OPTIONAL,
-- Need ON


mobilityControlInformation


MobilityControlInformation

OPTIONAL,
-- Cond HO -MP

nas-DedicatedInformationList

SEQUENCE (SIZE(1..maxDRB)) OF












NAS-DedicatedInformation
OPTIONAL,
-- Cond nonHO


radioResourceConfiguration


RadioResourceConfigDedicated
OPTIONAL,
-- Cond HO-Conn

securityConfiguration



SecurityConfiguration


OPTIONAL,
-- Cond HO


nas-SecurityParamToEUTRA


OCTET STRING (SIZE(6))


OPTIONAL,
-- Cond I-RATHO


nonCriticalExtension



SEQUENCE {}





OPTIONAL
-- Need OP

}

-- ASN1STOP

	RRCConnectionReconfiguration field descriptions

	measurementConfiguration

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

	nas-DedicatedInformationList

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.

	radioResourceConfiguration

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

	securityConfiguration

This field is used to configure AS integrity protection (CP) and AS ciphering (CP and UP) and to provide the next hop Chaining Count.

	nas-securityParamToEUTRA

This field is used to activate NAS security after inter-RAT handover to E-UTRA. The content is defined in TS 24.301.


	Conditional presence
	Explanation

	HO
	The field is mandatory present if the IE MobilityControlInformation is present in the RRCConnectionReconfiguration message; otherwise the field is not applicable.

	I-RATHO
	The field is mandatory present in case of inter-RAT handover to E‑UTRA; otherwise it is not applicable.

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

	HO-Conn
	The field is mandatory present in case of handover to E-UTRA and RRC connection establishment; otherwise the field is optionally present, need ON. 

	HO-MP
	The field is mandatory present in case of handover; otherwise the field is not present. 
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