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Mobile Location For Roaming Subscribers
Abstract

This TR describes solution for roaming scenarios between networks with the assumptions that the GMLC support the Lr interface. The usage if the Lr interface is in accordance with the Lr interface definition provided in 3Gpp TS23.271 in Release 6.  >
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2
Introduction

This document describes the utilisation of the MLP for roaming purposes, i.e. exchange of location information between networks as defined by the Lr definition.

2.1
References 

References are either specific (identified by date of publication, edition number, version number, etc.) or non-specific:

1. For a specific reference, subsequent revisions do not apply.

2. For a non-specific reference, the latest version applies.

2.1.1 References

[1] 3GPP TS 23.271: “Functional stage 2 description of location services in UMTS”

[2] LIF TS 101 "Mobile Location Protocol Specification"
[3] GSM 03.71: “Digital cellular telecommunications system (Phase 2+); Location Services (LCS); Functional description; Stage 2”.

[4] 3GPP TS 23.171: “Functional stage 2 description of location services in UMTS”

[5] GMSA PRD SE.23 V 3.0.0

[6] 22.071

[7] 21.905

[8] 3GPP TS 23.171

[9] 3GPP TS 23.271

[10] 3GPP TS 22.071

[11] 3GPP TS 03.71

2.2
Abbreviations

Further related abbreviations are given in 3Gpp TS21.905

	<abbreviation>
	<Abbreviation explanation>

	OPLMN
	Other PLMN

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.3
Definitions 

Roaming:
(according to 21.905), the ability for a user to function in a serving network different from the home network. In LCS context the ability to provide Location while the target is not in the HPLMN or the service is not provided via the HPLMN.

Target: 
The terminal to be positioned.

Target ID:
The identity of the terminal to be positioned. The Target Id is used towards the LCS Client and may on the Le interface be in clear text or transformed into a anonymous identity. 

OPLMN:
Other PLMN, the network, which is neither the HPLMN nor the VPLMN (3Gpp reference: Requesting PLMN)

Requestor:
The entity, which initiates the location request.

RequestorID:
The identity of the Requestor.

Mobile Number Portability: The ability for a mobile subscriber to change subscription network within the same country whilst retaining their original MSISDN(s).

3
Scope

This document focus upon the exchange of location information between two GMLC’s The scenarios used are based upon a 3Gpp Release 6 architecture.

This Technical Report is intended to identify necessary changes to MLP in order to support roaming architecture for positioning in LCS as defined by 3GPP Rel-6 in TS 23.271. 

In addition this document identifies further scenarios where the Rel-6 architecture is applicable also for pre Rel-6 network entities such as HLR/HSS, MSC/SGSN.

<Add more>

3 
Release 6 Architecture
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This diagram covers the message flow as described in release 6 architecture for LCS in 3Gpp TS23.271

The Lr interface applies to steps 4, 8, 10 and 12.

Alternatively if the Lg interface is used for positioning the user in the visited network Step 8 and 10 are not applicable.

4
5
Privacy

The same privacy rules apply to roaming cases as for non-roaming cases. The usage of the Lr interface ensures that the privacy rights of the target are always validated in targets own network (HPLMN) i.e. the HPLMN controls the delivery of Location information.

6
Requirements/Constraints

A solution for provisioning of position for a roaming subscriber shall fulfil following requirements:

3. The systems shall collect sufficient information to provide for inter-operator charges 

4. It shall in the communication with the LCS client be possible to use an anonymous identity of the target.  (currently under discussion in 3Gpp)
5. LCS client may be hosted by operator or third party.

6. The solution shall allow the used LCS client to be connected to any location server (covered by agreement to provide positioning) not only a location server in VPLMN or HPLMN.

7. The solution shall support real time charging if this is supported for a non-roaming subscriber.

8. The solution shall allow Mobile Number Portability to be implemented in home and visited networks where technically feasible.

9. Notification and verification functionality, as specified in 3GPP LCS standard, shall be possible to support.

10. HLR and GMLC must support SRI Rel99 or later (, currently under discussion in 3Gpp).

7


8 Use Scenarios

The purpose of this chapter is to describe roaming case handled in this document. There are seven roaming cases, which take three parameters into account; PLMN in which MS is located, PLMN to which LCS client is connected, and the Access interface to VPLMN. The summary is shown in Table1.
In these scenarios neither the deferred location requests nor the periodic location requests are covered yet as they are still under discussion in 3Gpp. 

For the same reason anonymous target references are not covered yet.

Table 1

	Roaming

case
	MS/UE 

Located:
	LCS client is connected to:
	Access interface to VPLMN is:
	Comment

	1
	HPLMN
	OPLMN
	N/A
	

	2
	VPLMN
	OPLMN
	Lr
	

	3
	
	
	Lg
	

	4
	
	HPLMN
	Lr
	

	5
	
	
	Lg
	

	6
	
	VPLMN
	Lr
	

	7
	
	
	Lg
	


8.1

Roaming case 1

Customer B on operator B accesses to service A associated to operator A via HPLMN. The service A asks for the location of the customer B on the operator B via OPLMN and HPLMN. 
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Roaming case 1
8.2 Roaming case 2

Customer B is roaming on operator C. The customer B accesses to service A associated to operator A via VPLMN. The service A asks for the location of the customer B on operator C via OPLMN, HPLMN and VPLMN. 
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Roaming case 2
8.3 Roaming case 3

Customer B is roaming on operator C. The customer B accesses to service A associated to operator A via VPLMN. The service A asks for the location of the customer B on operator C via OPLMN, HPLMN and VPLMN. 
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Roaming case 3
8.4 Roaming case 4

Customer B is roaming on operator C. The customer B accesses to service B associated to the operator B via VPLMN. The service B asks for the location of the customer B on the operator C via HPLMN and VPLNM.
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Roaming case 4
8.5
Roaming case 5

Customer B is roaming on operator C. The customer B accesses to service B associated to the operator B via VPLMN. The service B asks for the location of the customer B on the operator C via HPLMN and VPLNM.
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Roaming case 5
8.6
Roaming case 6

Customer B is roaming on operator C. The customer B accesses to service C associated to the operator C via VPLMN. The service C asks for the location of the customer B on the operator C via VPLMN and HPLMN.
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Roaming case 6
8.7
Roaming case 7

Customer B is roaming on operator C. The customer B accesses to service C associated to the operator C via VPLMN. The service C asks for the location of the customer B on the operator C via VPLMN and HPLMN.
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Roaming case 7

9
Pre-release 6 Architectures and CallFlows

In the following chapters we will discuss the Call-Flows in Pre-Release networks which are using a Release 6 GMLC in each of the different Roaming cases.

The assumptions are that the GMLCs support the Lr interface and the  PreRelease 6 HLRs and that the HLR of the HPLMN does not support Rel.6.

In the case where the HLR is Rel.6 compliant, the generic call flow model as described in chapter 3 applies.

Actions and messages that are specific for the pre Rel-6 solutions are shown with a dotted background.

9.1
Roaming case 1
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11. An LCS service request is sent to the LCS Client requesting a location based service.

12. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the LCS Client to the R-GMLC.

13. The GMLC may send a SEND_ROUTING_INFO_FOR_LCS message to the home HLR/HSS of the target.  

14. The HLR/HSS returns the current SGSN and/or VMSC/MSC server and the IMSI for the target.

15. Based on MSISDN and or IMSI the GMLC retrieves the address to the H-GMLC of the target from a table.

16. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the R-GMLC to the H-GMLC.

17. A privacy check may be performed by the H-GMLC.

18. A positioning procedure is performed.

19. An additional privacy check taking into account the positioning result may be performed by the H-GMLC.

20. A MLP Location Answer (SLIA, SLIREP, ELIA, TLRA or TLREP) is sent from the H-GMLC to the R-GMLC.

21. A MLP Location Answer is sent from the H-GMLC to the LCS Client.

22. An LCS service response to the Requestor providing a location based service.

9.2
Roaming case 2
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23. An LCS service request is sent to the LCS Client requesting a location based service.

24. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the LCS Client to the R-GMLC.

25. The GMLC may send a SEND_ROUTING_INFO_FOR_LCS message to the home HLR/HSS of the target.  

26. The HLR/HSS returns the current SGSN and/or VMSC/MSC server and the IMSI for the target.

27. Based on MSISDN and or IMSI the GMLC retrieves the address to the H-GMLC of the target from a table.

28. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the R-GMLC to the H-GMLC.

29. A privacy check may be performed by the H-GMLC.

30. Based on VMSC address the H-GMLC retrieves the address to the V-GMLC of the target from a table.

31. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the H-GMLC to the V-GMLC.

32. A positioning procedure is performed.

33. A MLP Location Answer (SLIA, SLIREP, ELIA, TLRA or TLREP) is sent from the V-GMLC to the H-GMLC.

34. An additional privacy check taking into account the positioning result may be performed by the H-GMLC.

35. A MLP Location Answer (SLIA, SLIREP, ELIA, TLRA or TLREP) is sent from the H-GMLC to the R-GMLC.

36. A MLP Location Answer is sent from the R-GMLC to the LCS Client.

37. An LCS service response to the Requestor providing a location based service.

9.3
Roaming case 3
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38. An LCS service request is sent to the LCS Client requesting a location based service.

39. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the LCS Client to the R-GMLC.

40. The GMLC may send a SEND_ROUTING_INFO_FOR_LCS message to the home HLR/HSS of the target.  

41. The HLR/HSS returns the current SGSN and/or VMSC/MSC server and the IMSI for the target.

42. Based on MSISDN and or IMSI the GMLC retrieves the address to the H-GMLC of the target from a table.

43. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the R-GMLC to the H-GMLC.

44. A privacy check may be performed by the H-GMLC.

45. A PROVIDE_ SUBSCRIBER _LOCATION message is sent to the VMSC/VSGSN.

46. A positioning procedure is performed.

47. The VMSC/VSGSN replies with A PROVIDE_ SUBSCRIBER _LOCATION Acknowledge message containing the target position.

48. An additional privacy check taking into account the positioning result may be performed by the H-GMLC.

49. A MLP Location Answer (SLIA, SLIREP, ELIA, TLRA or TLREP) is sent from the H-GMLC to the R-GMLC.

50. A MLP Location Answer is sent from the H-GMLC to the LCS Client.

51. An LCS service response to the Requestor providing a location based service.

9.4
Roaming case 4
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52. An LCS service request is sent to the LCS Client requesting a location based service.

53. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the LCS Client to the H-GMLC.

54. The GMLC may send a SEND_ROUTING_INFO_FOR_LCS message to the home HLR/HSS of the target.  

55. The HLR/HSS returns the current SGSN and/or VMSC/MSC server and the IMSI for the target.

56. A privacy check may be performed by the H-GMLC.

57. Based on VMSC address the H-GMLC retrieves the address to the V-GMLC of the target from a table.

58. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the H-GMLC to the V-GMLC.

59. A positioning procedure is performed

60. A MLP Location Answer (SLIA, SLIREP, ELIA, TLRA or TLREP) is sent from the V-GMLC to the H-GMLC.

61. An additional privacy check taking into account the positioning result may be performed by the H-GMLC.

62. A MLP Location Answer is sent from the H-GMLC to the LCS Client.

63. An LCS service response to the Requestor providing a location based service.

9.5
Roaming case 5
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64. An LCS service request is sent to the LCS Client requesting a location based service.

65. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the LCS Client to the R-GMLC.

66. The GMLC may send a SEND_ROUTING_INFO_FOR_LCS message to the home HLR/HSS of the target.  

67. The HLR/HSS returns the current SGSN and/or VMSC/MSC server and the IMSI for the target.

68. A privacy check may be performed by the H-GMLC.

69. A PROVIDE_ SUBSCRIBER _LOCATION message is sent to the VMSC/VSGSN.

70. A positioning procedure is performed.

71. The VMSC/VSGSN replies with A PROVIDE_ SUBSCRIBER _LOCATION Acknowledge message containing the target position.

72. An additional privacy check taking into account the positioning result may be performed by the H-GMLC.

73. A MLP Location Answer is sent from the H-GMLC to the LCS Client.

74. An LCS service response to the Requestor providing a location based service.

9.6
Roaming case 6
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75. An LCS service request is sent to the LCS Client requesting a location based service.

76. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the LCS Client to the V-GMLC.

77. The GMLC may send a SEND_ROUTING_INFO_FOR_LCS message to the home HLR/HSS of the target.  

78. The HLR/HSS returns the current SGSN and/or VMSC/MSC server and the IMSI for the target.

79. Based on MSISDN and or IMSI the GMLC retrieves the address to the H-GMLC of the target from a table.

80. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the V-GMLC to the H-GMLC.

81. A privacy check may be performed by the H-GMLC.

82. Based on VMSC address the H-GMLC retrieves the address to the V-GMLC of the target from a table.

83. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the H-GMLC to the V-GMLC.

84. A positioning procedure is performed.

85. A MLP Location Answer (SLIA, SLIREP, ELIA, TLRA or TLREP) is sent from the V-GMLC to the H-GMLC.

86. An additional privacy check taking into account the positioning result may be performed by the H-GMLC.

87. A MLP Location Answer (SLIA, SLIREP, ELIA, TLRA or TLREP) is sent from the H-GMLC to the V-GMLC.

88. A MLP Location Answer is sent from the V-GMLC to the LCS Client.

89. An LCS service response to the Requestor providing a location based service.

9.7
Roaming case 7
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90. An LCS service request is sent to the LCS Client requesting a location based service.

91. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the LCS Client to the V-GMLC.

92. The GMLC may send a SEND_ROUTING_INFO_FOR_LCS message to the home HLR/HSS of the target.  

93. The HLR/HSS returns the current SGSN and/or VMSC/MSC server and the IMSI for the target.

94. Based on MSISDN and or IMSI the GMLC retrieves the address to the H-GMLC of the target from a table.

95. A MLP Location Request (a SLIR, ELIR or TLRR) is sent from the V-GMLC to the H-GMLC.

96. A privacy check may be performed by the H-GMLC.

97. A positioning procedure is performed.

98. An additional privacy check taking into account the positioning result may be performed by the H-GMLC

99. A MLP Location Answer (SLIA, SLIREP, ELIA, TLRA or TLREP) is sent from the H-GMLC to the V-GMLC.

100. A MLP Location Answer is sent from the V-GMLC to the LCS Client.

101. An LCS service response to the Requestor providing a location based service.

10 
Required changes to MLP 

Notification/verification information; The MLP needs to be enhanced that it supports the LCS-Client name. Additionally the notification/verification action should be forwarded to the VGMLC. Note: This change needs to be validated by 3Gpp.

Notes:

Multiple MSISDN’s: In case one or more targets are roaming or when targets belong to different networks could have a considerable impact upon GMLC performance. 

In case of roaming scenarios performance could be enhanced when both MSISDN and IMSI are in the  MLP Loc Req towards the HPLMN.

Potentially not all elements of the MLP are required to facilitate the Lr interface, fewer options could be used, this is for further study. 

The SIG-Roaming ah would like to propose the definition of a specific TS which references the existing TS101 and covers the enhancements which are Lr specific.

14
Annex A: Solutions to enable roaming in pre Rel-6

If a GMLC is to support the Lr interface in combination with non Release 6 Network elements some specific functional extensions are required to the GMLC:

· Support for Pre-Release 6 Lh interface

· Lookup functionality to translate the VMSC address into VGMLC address.

· Lookup functionality to translate IMSI or MSISDN to HGMLC address.
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