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1. Introduction

In C4-121512, CT4 received LS from SA2 asking CT4 to investigate the possibility of allowing DIAMETER based interface between 2G/3G SGSN (both S4, and Gn/Gp case) and GMLC. Based on the same, in this discussion paper, we try to present the evaluation of the efforts needed to define DIAMETER based Lg (SGSN – GMLC) interface.
Finally, we conclude by proposing to send LS reply to SA2 indicating CT4's decision of this discussion and possibility of defining DIAMETER based Lg interface between SGSN and GMLC.
2. Background

MAP-based Lg interface has been defined (ref: TS 23.271) between GMLC and MSC in the CS domain and between GMLC and SGSN in the PS domain. During the initial design of Evolved Packet System (EPS), a new non-MAP (DIAMETER) based interface got defined between EPS PS domain control plane entity namely MME and GMLC – termed as SLg interface (ref: TS 23.271). At that time, Stage 2 had decided to continue supporting MAP-based Lg interface on SGSN for both Gn/Gp and S4 case.

SA2 discussed the possibility of allowing DIAMETER to be employed on the existing MAP-based Lg interface (SGSN/MSC – GMLC) (ref: TS 23.271). There are use-cases (ref: S2-121965) like combined MME-SGSN wherein having a single (DIAMETER) interface from GMLC towards MME and SGSN would make sense to avoid sending two different requests (MAP Lg towards SGSN, and DIAMETER SLg towards MME) from the same GMLC to the same (combined) node. Besides, employing DIAMETER would simplify the SGSN design. And this approach is also supporting the general principle agreed by 3GPP to employ IETF based interfaces and protocol, wherever possible.
With the above in mind, we evaluate various options for DIAMETER based Lg interface between SGSN and GMLC. 

3. DIAMETER based interface between SGSN & GMLC
Below are various possible options to employ DIAMETER based interface between SGSN & GMLC.
3.1 DIAMETER – MAP IWF between SGSN & GMLC

Employing DIAMETER – MAP IWF is one possible solution to address some of the advantage of moving away from MAP based interface. However, there are several issues with this approach, as described below:

· 3GPP has not defined DIAMETER – MAP IWF for Lg interface. So, this may require 3GPP to define corresponding IWF.

· IWF is generally defined for inter-PLMN interface. However, in this case, since the Lg interface is within the operator's own network or intra-PLMN interface, defining IWF may not make sense. 

· This is not practical approach since the operator has to deploy and maintain one extra node – DIAMETER-MAP IWF – and correspondingly MAP and DIAMETER interfaces, in its own network. 

3.2 DIAMETER based Lg interface between SGSN & GMLC
In this approach, we define DIAMETER based Lg interface between SGSN & GMLC. In other words, for the existing MAP based Lg interface, we define DIAMETER variant. 
This approach would support 3GPP's overall principle of employing IETF based interface as well as it would help to reduce the signaling between GMLC and combined MME-SGSN node – which is one of the driving factor for defining DIAMETER based interface between SGSN and GMLC. 
4. DIAMETER based Lg interface between SGSN & GMLC

One possibility is to define entirely new sets of messages and AVPs for DIAMETER based Lg interface. Other approach could be to reuse the messages and AVPs defined existing DIAMETER based SLg interface and enhance the same to cover the remaining procedures and AVPs required of Lg interface. Since the procedure over Lg and SLg interfaces are very similar, reusing the existing DIAMETER messages and AVPs would be preferable from the standardization as well as implementation point of view. Hence, we propose to define DIAMETER based Lg interface by enhancing the existing SLg interface.
Based on the above, here we try to evaluate the possibility of reusing the existing commands and AVPs of the SLg interface to cover the procedures and AVPs required for Lg interface.

	Sr. No.
	MAP Services & information over Lg interface (between SGSN & GMLC)

(3GPP TS 29.002 sec. 13A)
	Possible mapping to DIAMETER Command & information over SLg interface

(3GPP TS 29.172 sec. 6)
	Observation

(See NOTE 1)

	1
	MAP-PROVIDE-SUBSCRIBER-LOCATION Request

Contains following Information:

· Location Type

· Requesting GMLC number

· UE Ids (IMSI, MSISDN, IMEI)

· Client Info (ID)

· LCS related Info (Priority, QoS, Requestor Info, Supported GAD shapes, Privacy override, Service-Type, Codeword)

· Deferred MT-LR related info (Reference number, Area Event Info, H-GMLC address, Reporting PLMN list, Periodic LDR info)

· MO-LR short circuit indicator
	PROVIDE SUBSCRIBER LOCATION REQUEST

Contains following Information:

· Location Type

· UE Ids (IMSI, MSISDN, IMEI)

· Client Info (name, type)

· LCS related Info (Priority, QoS, Requestor Info, Supported GAD shapes, Privacy check, Service-Type, Codeword)

· APN
	· The MAP request and corresponding most of the information can be mapped to existing DIAMETER command and AVPs.
· The DIAMETER command needs to be enhanced to cover information related to "Deferred MT-LR".

	2
	MAP-PROVIDE-SUBSCRIBER-LOCATION Request

Contains following Information:

· Location estimate

· Age of Location Estimate

· Positioning data (GERAN/UTRAN)

· Location Info (Cell Id Or SAI)
· Target Serving node for HO 

· Accuracy Fulfilment Indicator

· Deferred MT-LR Response Indicator

· MO-LR short circuit Indicator
	PROVIDE SUBSCRIBER LOCATION RESPONSE

Contains following Information:

· Location estimate

· Age of Location Estimate

· Positioning data (E-UTRAN)

· Location Info (ECGI)
· Target Serving node for HO

· Accuracy Fulfilment Indicator


	· The MAP request and corresponding most of the information can be mapped to existing DIAMETER command and AVPs.
· The DIAMETER command needs to be enhanced to cover information related to GPRS/UMTS Positioning data and "Deferred MT-LR".

	3
	MAP-SUBSCRIBER-LOCATION-REPORT Request

Contains following Information:

· LCS event

· UE Ids (IMSI, MSISDN, IMEI)

· Client Info (ID)

· Location estimate

· Age of Location Estimate

· Accuracy Fulfilment Indicator

· Positioning data (GERAN/UTRAN)

· Location Info (Cell Id Or SAI)
· LCS Service Type

· Pseudonym Indicator

· Target Serving node for HO 

· Deferred MT-LR related info (data, Reference number, Sequence number, H-GMLC address, Periodic LDR info)

· MO-LR short circuit Indicator
	SUBSCRIBER LOCATION REPORT

Contains following Information:

· LCS event

· UE Ids (IMSI, MSISDN, IMEI)

· Client Info (name)

· Location estimate

· Age of Location Estimate

· Accuracy Fulfilment Indicator

· Positioning data (E-UTRAN)

· Location Info (ECGI)
· LCS Service Type

· Pseudonym Indicator

· Target Serving node for HO 


	· The MAP request and corresponding most of the information can be mapped to existing DIAMETER command and AVPs.
· The DIAMETER command needs to be enhanced to cover information related to GPRS/UMTS Positioning data and "Deferred MT-LR".

	4
	MAP-SUBSCRIBER-LOCATION-REPORT Response

Contains following Information:

· Deferred MT-LR related info (Reference number, H-GMLC address, Reporting PLMN list)
· MO-LR short circuit Indicator
	SUBSCRIBER LOCATION REPORT ACK

Contains following Information:

· Result
	· The MAP request can be mapped to existing DIAMETER command.

· The DIAMETER command needs to be enhanced to cover information related to "Deferred MT-LR".

	
	NOTE 1: The deferred MT-LR functionality is not supported by the MME for EPS and hence corresponding AVPs are not defined for the SLg interface. Currently, 3GPP TS 23.271 sec. 9.1.1 has following note regarding the same.
                 "Editor's Note: The restriction for a deferred MT-LR in the case of a current MME may be removed in a later version of this TS."


Table 1: Mapping from MAP based Lg interface to DIAMETER based SLg interface
As visible from the above table, the MAP based messages over Lg interface can be mapped to existing DIAMETER based commands over SLg interface. Also, there exist one to one mapping between most of the information elements of Lg interface and AVPs of SLg interface. For the remaining MAP based information elements, the corresponding DIAMETER based AVPs would be required to be defined. 

5. Other Deployment Aspects

Intra-PLMN Lg interface

The Lg interface is between the SGSN and GMLC of the same PLMN. Thus, the operator deciding to upgrade its existing MAP based Lg interface to DIAMETER based interface would have following options:

· Upgrade SGSN and GMLC nodes at the same time.

· Upgrade one node (SGSN/GMLC) such that it supports MAP based as well as DIAMETER based Lg interface. Later, once the other node (GMLC/SGSN) is upgraded, the MAP based Lg interface can be switched off completely. 

Thus, since the intra-PLMN Lg interface is under the control of one operator only, it is possible for the operator to upgrade MAP based Lg interface without any roaming consideration. 

Inter-PLMN Lg interface

As defined in 3GPP TS 23.271 sec. 9.1.1 step 8, when the UE is in VPLMN and if the HPLMN operator and VPLMN operator has agreement to not use Lr interface, the H-GMLC may directly use Lg interface to interact with the serving SGSN of the VPLMN. However, in other cases when such an agreement is not in place between two operators, the H-GMLC would interface with V-GMLC over Lr interface. And subsequently the V-GMLC would interface with the serving SGSN over Lg interface. 
Thus, for the roaming subscriber it is possible to provide LCS services without using the Lg interface across the PLMN. And hence, it is possible for the operator to upgrade the MAP based Lg interface to DIAMETER based Lg interface. 
6. Conclusion & Proposal

The analysis presented in the sec. 4 Table 1 may not be comprehensive and we might have missed out on one or more information while defining the mapping. However, these high level analysis are strong enough to suggest that it is possible to define DIAMETER based Lg interface between SGSN and GMLC by reusing the extending the DIAMETER based SLg interface. Thus, it is proposed to conclude that the currently defined SLg interface can be enhanced with minimal to moderate effort to define the DIAMETER based Lg interface between SGSN and GMLC.
It is proposed to draft the LS reply to SA2 based on the above conclusion of CT4. It is also proposed to indicate to SA2 that CT4 would be willing to work on the extension of SLg interface to define DIAMETER based Lg interface between SGSN and GMLC. 
