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Introduction

In previous GERAN meetings, we have discussed the concept of Iu mode LCS being "more GSM-like" or "more UMTS-like." This discussion paper looks at the deltas between the A Interface signaling used in CS LCS for GSM and RANAP signaling used in LCS for UMTS.

A Interface as applies to LCS
The A-interface (48.008) defines three messages that are applicable to LCS: Perform Location Request, Perform Location Response, and Perform Location Abort. These messages are reproduced here:

3.2.1.71 PERFORM LOCATION REQUEST

This message is sent from the serving MSC to BSS via the relevant SCCP connection. It indicates to the receiving entity that actions related to Location Services needs to be performed.

INFORMATION ELEMENT 
REFERENCE
TYPE
LEN


 Message Type
 3.2.2.1 
 M
 1 
0x2B

 Location Type
 3.2.2.63
 M
 3-n
Element Id (0x44)

Length (1 or 2)

[49.031]

Location Information (location, assistance, keys)

Positioning Method (ma/mb eotd, gps)

 Cell Identifier
 3.2.2.17
 O
 5-10
Element Id (0x05)

Length ( )

Spare & Cell Id disrciminator

Cell Identification (4-10)

 Classmark Information Type 3
 3.2.2.20
 O
 3-14
Element Id (0x13)

Length (1-12)

Classmark (24.008)

 LCS Client Type
 3.2.2.67
 C (3)
 3-n
Element Id (0x)

Length

[remainder from 49.031]

category & subtype

 Chosen Channel
 3.2.2.33
 O
 2
Element Id (0x)

channel mode & channel

 LCS Priority
 3.2.2.62
 O
 3-n
Element Id (0x)

Length

[remainder from 49.031]

[-> 29.002]

LCS-Priority

 LCS QoS
 3.2.2.60
 C (1)
 3-n
Element Id (0x)

Length

[remainder from 49.031]

ha

va

rt

 GPS Assistance Data
 3.2.2.70
 C (2)
 3-n
Element Id (0x)

Length

[remainder from 49.031]

[assist info]

 APDU
 3.2.2.68
 O
 3-n
Element Id (0x)

Length

[remainder from 49.031]

protocol id

bsslap, llp, smlcpp

1
The IE is present if location of the target MS is requested.

2
The IE is present if the GPS assistance data is requested.

3
The IE is present if the location type indicates a request for a location estimate and is optional otherwise.

3.2.1.72
PERFORM LOCATION RESPONSE

This message is sent from the serving BSS to the MSC via the relevant SCCP connection in response to the PERFORM LOCATION REQUEST. It contains information related to result of positioning of the target MS.

INFORMATION ELEMENT 
REFERENCE
TYPE
LEN
LEN

 Message Type
 3.2.2.1 
 M
 1 
0x2D

 Location Estimate
 3.2.2.64
 C (1)
 3-22
Element Id (0x)

Length

[23.032]

GAD??

 Positioning Data
 3.2.2.65
 O
 3-n
Elemend Id (0x)

Length

[49.031]

spare & disrimator

Positioning Method 1

…

Positioning Method n

 Deciphering Keys
 3.2.2.71
 C (2)
 3-n
Element Id (0x)

Length

[49.031]

current key

next key

 LCS Cause 
 3.2.2.66
 C (3)
 3-n
Element Id (0x)

Length

[49.031]

Cause

diagnostic (O)

1
The IE is present if location of the target MS was requested and the procedure succeeded.

2
These IEs are present if deciphering key was requested and the procedure succeeded

3
The IE is present if the procedure failed.

3.2.1.73
PERFORM LOCATION ABORT

This message is sent from the serving MSC to BSS via the relevant SCCP connection. It indicates to the receiving entity that actions related to Location Services needs to be aborted.

INFORMATION ELEMENT 
REFERENCE
TYPE
LEN

 Message Type
 3.2.2.1 
 M
0x2E

 LCS Cause 
 3.2.2.66
 M
Element Id (0x)

Length

[49.031]

Cause diagnostic (O)

Iu Interface as applies to LCS
RANAP (25.413) defines two Elementary Procedures that are applicable to LCS: Location Reporting Control and Location Report. The applicable messages are reproduced here:

9.1.29
LOCATION REPORTING CONTROL

This message is sent by the CN to initiate, modify or stop location reporting from the RNC to the CN.

Direction: CN ( RNC.

Signalling bearer mode: Connection oriented.

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Type
M

9.2.1.1

YES
ignore

Precedure Code
M

Enumerated


Type of Message
M

Enumerated


Request Type
M

9.2.1.16

YES
ignore

Event
M

Enumerated {stop, direct, change of service area…}


Report Area
M

Enumerated {Service Area, Geographical Coordinates, ...}
When the Event IE is set to Stop, the value of the Report area IE shall be the same as in the LOCATION REPORTING CONTROL message that initiated "Change of Service Area" reporting.

Horizontal Accuracy Code
C – ifGeoCoordandAccuracy

Integer
The requested accuracy "r" is derived from the "accuracy code" k by

r = 10x(1.1k-1)

Vertical Accuracy Code
C - ifGeoCoordandAccuracy

Integer
The requested accuracy "r" is derived from the "accuracy code" k by

r = 10x(1.1k-1)

Response Time
C - ifDirect

Enumerated


Positioning Priority
C - ifDirect

Enumerated {High Priority, Normal Priority, Low Priority…}


Client Type
C - ifDirect




Condition
Explanation

ifGeoCoordandAccuracy
To be used if Geographical Coordinates shall be reported with a requested accuracy.

ifDirect
To be used if Direct reporting is requested

9.1.30
LOCATION REPORT

This message is sent by the RNC to the CN with information about the UE location.

Direction: RNC ( CN.

Signalling bearer mode: Connection oriented.

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Type
M

9.2.1.1

YES
ignore

Precedure Code
M

Enumerated


Type of Message
M

Enumerated


Area Identity
O

9.2.3.10

YES
ignore

Choice SAI





PLMN-ID
M

OCTET STRING (SIZE (3))
- digits 0 to 9, two digits per octet,

- each digit encoded 0000 to 1001,

- 1111 used as filler

- bit 4 to 1 of octet n encoding digit 2n-1

- bit 8 to 5 of octet n encoding digit 2n

-The PLMN-ID consists of 3 digits from MCC followed by either 

-a filler plus 2 digits from MNC (in case of 2 digit MNC) or 

-3 digits from MNC (in case of a 3 digit MNC).



LAC
M

OCTET STRING (2)
0000 and FFFE not allowed.

SAC
M

OCTET STRING (2)


or Geographical Area





 Choice: Point





 or Point With Uncertainty





 or Polygon





 or Ellipsoid point with uncertainty Ellipse





or Ellipsoid point with altitude





or Ellipsoid point with altitude and uncertainty Ellipsoid





or Ellipsoid Arc





Cause
O

9.2.1.4

YES
ignore

Choice: Radio Network Layer Cause


Integer
valid range 1-64

or Transport Layer Cause


Integer
65-80

or NAS Cause


Integer
81-96

or Protocol Cause


Integer
97-112

or Miscellaneous Cause


Integer
113-128

or Non-standard Cause


Integer
129-256

Request Type
C – ifReqTypeNS

9.2.1.16

YES
ignore

Event
M

Enumerated


Report Area
M

Enumerated
When the Event IE is set to Stop, the value of the Report area IE shall be the same as in the LOCATION REPORTING CONTROL message that initiated "Change of Service Area" reporting.

Accuracy Code
C – ifGeoCoordandAccuracy

Integer
The requested accuracy "r" is derived from the "accuracy code" k by

r = 10x(1.1k-1)

Condition
Explanation

IfReqTypeNS
This IE shall be present when Cause IE is present and has value "Requested Report Type not supported"

9.1.X
ASSISTANCE DATA TRANSFER REQUEST

This message is sent by the CN to either to initiate delivery of dedicated assistance data from the RNC to the UE, or to retrieve deciphering keys for broadcast assistance data to the CN.
Direction: CN ( RNC.

Signalling bearer mode: Connection oriented.

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Type
M

9.2.1.1

YES
reject

Precedure Code
M

Enumerated {… Assistance Data Transfer}


Type of Message
M

Enumerated {Initiating Message, Successful Outcome, Unsucessful Outcome, Outcome}


Assistance Data
M

9.2.3.X

YES
reject

Assistance Data Request
M

Enumerated


Requested GPS Assistance Data
C – ifDedAssGPS

9.2.3.X


9.1.X
ASSISTANCE DATA TRANSFER RESPONSE

This message is sent by the RNC to report the successful response of the ASSISTANCE DATA TRANSFER REQUEST message.
Direction: RNC ( CN.

Signalling bearer mode: Connection oriented.

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Type
M

9.2.1.1

YES
reject

Precedure Code
M

Enumerated {… Assistance Data Transfer}


Type of Message
M

Enumerated {Initiating Message, Successful Outcome, Unsucessful Outcome, Outcome}


Broadcast Assistance Data Deciphering Keys
O

9.2.3.X

YES
ignore

Ciphering Key Flag
M

BIT STRING (SIZE(1))
Indicates the current Ciphering Key Flag that is used for the assistance data broadcast messages in the location area

Current Deciphering Key
M

BIT STRING (SIZE(56))
Current deciphering key that is used for deciphering assistance data

Next Deciphering Key
M

BIT STRING (SIZE(56))
Next deciphering key that will used for deciphering assistance data.

9.1.X
ASSISTANCE DATA TRANSFER FAILURE

This message is sent by the RNC to report the unsuccessful response of the ASSISTANCE DATA TRANSFER REQUEST message.

Direction: RNC ( CN.

Signalling bearer mode: Connection oriented.

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Type
M

9.2.1.1

YES
reject

Precedure Code
M

Enumerated {… Assistance Data Transfer}


Type of Message
M

Enumerated {Initiating Message, Successful Outcome, Unsucessful Outcome, Outcome}


Cause
M

9.2.1.4

YES
ignore

Choice: Radio Network Layer Cause


Integer
valid range 1-64

or Transport Layer Cause


Integer
65-80

or NAS Cause


Integer
81-96

or Protocol Cause


Integer
97-112

or Miscellaneous Cause


Integer
113-128

or Non-standard Cause


Integer
129-256

Analysis
Working through the PERFORM LOCATION REQUEST message from A interface to verify functionality is available in RANAP leads to the following conclusions:

1. Location Type: [The proposed update to] RANAP allows a request for OTDOA assistance data, but not E-OTD assistance data.

[The proposed update to] RANAP specifies that Unseccussful Operation for key delivery occurs if the RNC is not able to broadcast assistance data. There currently is no dependancy upon the RNC having keys or successfully delivering these keys to the CN.

2. Cell Identifier: The 3G core network does not know the Cell or Node B idenfication, so RANAP does not provide a Cell or Node B identification in Location Reporting Control.

3. Classmark Information Type 3: The mobile station's positioning methods capabilities are kept purely between the UE and UTRAN in 3G, so the 3G core network does not know about these capabilities.

4. LCS Client Type: [Proposed update to] RANAP includes "Client Type"  in LOCATION REPORTING CONTROL message, but has not defined "Client Type."

5. Chosen Channel: The 3G core network does not know the assigned channel, so RANAP does not provide this information.

6. LCS Priority: [Proposed update to] RANAP provides High, Normal and Low priority indication in LOCATION REPORTING CONTROL message. Low priority is extension to A Interface.

7. LCS QoS: [Proposed update to] RANAP does not allow optional request of Vertical Coordinates, does not allow horizontal and vertical accuracy to be requested independantly, Response time does not allow an option for "Response Time Not Specified".

8. GPS Assistance Data: okay.

9. APDU: RANAP does not allow for APDU in LOCATION REPORTING CONTROL message, but is not needed.

Recommendation

Send a LS to RAN WG3, identifying what is required to align RANAP with GERAN LCS.

