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Introduction

During RAN3#29, Nokia submitted a revision of the already postponed Release 5 GERAN LCS CR405 against RANAP (R3-021310). This CR intended to implement the needed LCS changes requested by GERAN WG2 in their LS [R3-013183]. As GERAN Iu Mode uses Iu RANAP Procedures, some enhancements to RANAP are required in order to support GERAN Iu Mode LCS. Only one of these enhancements has been seen since the first CR drafted in RAN3 as a GERAN specific change. At RAN#16, ARIB/TTC raised the concern that GERAN specific changes should be implemented without impacting UTRAN pure systems, as explained in RP-020436 with extra recommendation in case of ENUMERATED ASN.1 type.

This discussion paper intends to explain the required GERAN LCS specific change and especially its different possible implementation taking into account ARIB/TTC concerns and other impacts to UTRAN and 3GPP specifications.

GERAN LCS specific changes requested by GERAN

The RANAP LOCATION RELATED DATA REQUEST message should allow the CN to request Dedicated Mobile-Assisted E-OTD Assistance Data and Dedicated Mobile-Based E-OTD Assistance Data be delivered to the mobile station, and also allow the CN to request that Deciphering Keys for E-OTD be delivered to the CN.

Different possible implementations of that change

Thank to offline discussion between ARIB/TTC 3GPP experts and authors of the CR405, here are presented the different possible implementation of those GERAN specific LCS changes:

Solution 1: Nokia’s proposal in CR497 R3-021933

[…9.3.4…]
LocationRelatedDataRequestType
::= SEQUENCE {


requestedLocationRelatedDataType
RequestedLocationRelatedDataType,


requestedGPSAssistanceData
RequestedGPSAssistanceData
OPTIONAL,


-- This IE shall be present if the Requested Location Related Data Type IE is set to ‘Dedicated Assistance Data for Assisted GPS’ –-


...,


locationRelatedDataRequestType-GERANIuMode-Extensions
ProtocolExtensionContainer { {LocationRelatedDataRequestType-GERANIuMode-Extensions} } OPTIONAL
}

-- These extensions are GERAN Iu Mode specific and are not needed to be supported in pure UTRAN systems --

LocationRelatedDataRequestType-GERANIuMode-Extensions RANAP-PROTOCOL-EXTENSION ::= {

-- Extension for Release 5 to enable LCS support for GERAN Iu mode --

    
{ ID id-RequestedLocationRelatedDataTypeGERANIuMode
CRITICALITY ignore
EXTENSION RequestedLocationRelatedDataTypeGERANIuMode
PRESENCE optional } ,

-- This IE shall be present if the Requested Location Related Data Type IE is set to ‘Not Specified’ --

    ...

}

[…]

RequestedLocationRelatedDataType ::= ENUMERATED { 


decipheringKeysUEBasedOTDOA,


decipheringKeysAssistedGPS,


dedicatedAssistanceDataUEBasedOTDOA,


dedicatedAssistanceDataAssistedGPS, 


...,


notSpecified


-- The IE value shall only be used in case of GERAN Iu mode and shall then be ignored --  
}

RequestedLocationRelatedDataTypeGERANIuMode ::= ENUMERATED { 


decipheringKeysEOTD,


dedicatedMobileAssistedEOTDAssistanceData,


dedicatedMobileBasedEOTDAssistanceData, 


... 

}
This proposal is quite straight forward, as one new ENUMERATED IE is added in extension container to include those 3 GERAN specific values. Furthermore in order to have consistent handling, especially error handling in case of mix GERAN Iu mode/UTRAN systems, the value “Not Specified” is added in the existing Requested Location Related Data Type IE.

As stated in the CR:

“The value ‘Not Specified’ shall only be used in case of GERAN Iu mode and shall then be ignored”.

The Requested Location Related Data Type for GERAN Iu Mode IE is then conditionally present if the Requested Location Related Data Type IE is set to ‘Not Specified’.

Indeed this mechanism is needed to ensure consistency as described in the following matrix of potential situations:

	
	
	Sender

	
	
	R99/R4/pure R5
	R5+GERAN extension present

	Receiver
	R99/R4/pure R5
	Ok, pure R5 behavior
	requestedLocationRelatedDataType is 'Not Specified'             => receiver does not understand the value, logical value range violation => abstract syntax error

=> OK, that’s the right error handling expected.

	
	R5+GERAN
	Ok, pure R5 behavior
	Ok, R5+G behavior


Pure R5 corresponds to Release 5 in pure UTRAN system i.e. GERAN is not used and implemented e.g. in Japan.

It should be understood that without the value ‘Not Specified’, in mix GERAN Iu mode/UTRAN systems if the GERAN specific IE is not comprehended, the receiving node will not have a correct behaviour because it will ignore the latter (criticality ignore) and consider the request as a normal pure UTRAN request looking into the content of the Requested Location Related Data Type IE.

Even if the value ‘Not Specified’ is not used in pure UTRAN system, the drawback of this solution from ARIB/TTC’s point of view is that it has still impact, even if it is minor, on RANAP specification because the value has to be there in the ASN.1 to ensure compatibility with future value that may potentially be added in this ENUMERATED IE.

Solution 2: first ARIB/TTC proposal

[…9.3.3…]
-- **************************************************************

--

-- Location Related Data Request

--

-- **************************************************************

LocationRelatedDataRequest ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { {LocationRelatedDataRequestIEs} },


protocolExtensions

ProtocolExtensionContainer { {LocationRelatedDataRequestExtensions} }



OPTIONAL,


...

}

LocationRelatedDataRequestIEs RANAP-PROTOCOL-IES ::= {


{ ID id-LocationRelatedDataRequestType

CRITICALITY reject
TYPE LocationRelatedDataRequestType

PRESENCE mandatory
},


...

}

LocationRelatedDataRequestExtensions RANAP-PROTOCOL-EXTENSION ::= {

-- Extension for Release 5 to enable LCS support for GERAN Iu mode --


{ ID id-LocationRelatedDataRequestTypeGERANIuMode
CRITICALITY reject

EXTENSION LocationRelatedDataRequestTypeGERANIuMode

PRESENCE optional
},


...

}

[…9.3.4…]
LocationRelatedDataRequestType
::= SEQUENCE {


requestedLocationRelatedDataType
RequestedLocationRelatedDataType,


requestedGPSAssistanceData
RequestedGPSAssistanceData
OPTIONAL,


-- This IE shall be present if the Requested Location Related Data Type IE is set to ‘Dedicated Assistance Data for Assisted GPS’ –-


...

}

LocationRelatedDataRequestTypeGERANIuMode
::= SEQUENCE {


requestedLocationRelatedDataTypeGERANIuMode
RequestedLocationRelatedDataTypeGERANIuMode,


requestedGPSAssistanceDataGERANIuMode
RequestedGPSAssistanceDataGERANIuMode
OPTIONAL,


-- This IE shall be present if the Requested Location Related Data Type For GERAN Iu mode IE is set to ‘Dedicated Assistance Data for Assisted GPS’ –-


...

}
[…]

RequestedLocationRelatedDataType ::= ENUMERATED { 


decipheringKeysUEBasedOTDOA,


decipheringKeysAssistedGPS,


dedicatedAssistanceDataUEBasedOTDOA,


dedicatedAssistanceDataAssistedGPS, 


... 

}

RequestedLocationRelatedDataTypeGERANIuMode ::= ENUMERATED { 


decipheringKeysUEBasedOTDOA,


decipheringKeysAssistedGPS,


dedicatedAssistanceDataUEBasedOTDOA,


dedicatedAssistanceDataAssistedGPS, 


decipheringKeysEOTD,


dedicatedMobileAssistedEOTDAssistanceData,


dedicatedMobileBasedEOTDAssistanceData, 


... 

}
This proposal intends to split the message in two main and similar IE groups at the top of message, one specific for UTRAN and the other for GERAN.

This will require change in the procedural text in RANAP for that procedure, as a statement should define when one IE should be used instead of the other. Furthermore, this proposal still mandate to have the Location Related Data Request Type IE as a garbage IE in case we add the Location Related Data Request Type for GERAN Iu mode IE, because of the mandatory presence of the first IE.

Nonetheless this is quite clean solution from ASN.1 point of view and does not impact at all UTRAN pure systems.

However this will mandate the CN awareness of the radio technology, that is to say that the CN node will have to know if it is talking to a RNC or BSC Iu mode in order to build the message.

Even if some implementation might assume such awareness, this is something that is not specified and mandated anywhere in 3GPP specification. Therefore SA2 shall at least be consulted before going forward with this proposal.

Solution 3: second ARIB/TTC proposal

This proposal is the extreme approach towards a total invisibility of GERAN impact to UTRAN pure system. Indeed this proposal intends to define a totally new mirror message for GERAN Iu mode LCS specific purposes.

This raises the same issue about CN awareness of radio technology as the second proposal. Furthermore unlike Iur-g, using subset of RNSAP, GERAN Iu mode system will use the full Iu interface and then not a subset of RANAP. That’s why this proposal is ruled out in this discussion paper.

Discussion

It is then proposed to consider and discuss the proposal 1 and 2. The proposal 1 is already quite detailed thank to the CR497 R3-021933. The proposal 2 requires further thinking to avoid its main drawbacks.

The proposal that has the least impact to UTRAN specifications from both UTRAN pure systems and mixed GERAN Iu mode/UTRAN systems point of view should be consider as the best solution.

