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1
Introduction
The purpose of this paper is to provide further clarifications in clause 6.57 of TR 23.888. Specifically, the paper proposes:
· To clarify the CS domain location update parameters that need to be piggybacked on the [S6a] Update Location procedure;
· To address some of the FFSs;

· To clarify the routing principles for MAP-Diameter interworking for SMS forwarding;

· To provide a call flow for mobile terminated SMS in Idle mode.
2
Discussion
Consider the following FFS note in clause 6.57:
Editor’s note: It is FFS how the HSS/HLR can respond successfully to the piggybacked CS domain MM signalling without having any CS subscription data.

In reference to the [MAP] Update Location service defined in TS 29.002 (and copied for convenience in the Annex of this paper), the only mandatory parameters in the [MAP] UPDATE LOCATION REQUEST message are the IMSI, the MSC Address and the VLR number. The IMSI being already provided in the [S6a] UPDATE LOCATION REQUEST message, the only CS-domain parameters that need to be piggybacked over S6a are the MSC Address and the VLR number:
· Note here that the “MSC Address” parameter is an SS7 number that points to a specific MAP-Diameter IWF, but identifies the MSC server functionality for SMS forwarding residing on the MME. This comes from the routing principles for MAP-Diameter interworking described in TS 29.305;
· The “VLR number” parameter in this architecture has no useful meaning and is carried over S6a as a dummy parameter only to minimise the impact on the HLR/HSS storage functionality.
Upon reception of the [S6a] UPDATE LOCATION REQUEST by the protocol handler in the HLR/HSS, the IMSI, MSC Address and VLR number parameters are forwarded to the HLR function, just as if they had been received via a [MAP] LOCATION UPDATE REQUEST message. The HLR stores this information and acknowledges the successful receipt of the CS domain location information, the successful response being converted by the S6a protocol handler and piggybacked on the [S6a] UPDATE LOCATION RESPONSE message.
Conclusion 1: We see no reason why the HSS/HLR would not be able to respond successfully, because the HLR function only needs to store the MSC Address and VLR number parameters. It is therefore proposed to delete the related FFS.
Next, consider the following FFS note in clause 6.57, which is very much related to the previous one:

Editor’s note: The impact on the HSS/HLR is FFS.

As clarified offline by the proponents of this note, the note refers to any impact on the HSS/HLR storage functionality and not on the S6a protocol handler (the latter having obviously to be enhanced to support the piggybacked CS domain parameters over S6a).

Conclusion 2: It is proposed to delete the FFS by clarifying that the HSS/HLR impact is limited to the protocol handler functionality.

The present contribution also proposes to add a call flow for Mobile Terminated SMS in Idle mode, as illustrated in Figure 1 below. For the reader’s convenience, the differences with respect to the existing call flow for MT SMS described in TS 23.272 clause 8.2.4 are highlighted in cyan:
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Figure 1: Mobile terminating SMS in idle mode for the optimised architecture

1.
Combined EPS/IMSI attach procedure.

2‑4. The SC initiates transfer of mobile terminating SMS. The HLR is requested for routing number for SMS services and the SMS message is forwarded to the MAP-Diameter IWF that is configured for interworking with the MME where the MS/UE is CS attached.

5.
The IWF converts the [MAP] Forward Shot Message into a corresponding Diameter message and forwards it to the MME. The IWF knows how to reach the MME based on principles defined in TS 29.305 clause 5.1. Namely, the IWF is configured with an SS7 number on the MAP interface side that is reserved for the Diameter node MME.

6-8. Same as in TS 23.272.

9b.
The MSC functionality for SMS forwarding residing in the MME builds the SMS message to be sent as defined in TS 23.040 [14] (i.e. the SMS message consists of CP‑DATA/RP‑DATA/TPDU/SMS‑DELIVER parts).The MME encapsulates the SMS message in a NAS message and sends the message to the MS/UE.

9c.
The MS/UE acknowledges receipt of the SMS message to the MME.

10.
Same as in TS 23.272.

11.
The MME forwards a Diameter message containing the delivery report to the MAP-Diameter IWF.

12‑13.
These steps are performed as defined in TS 23.040 [14]. The IWF converts the Diameter message into a [MAP] Delivery report message and forwards it to the SMS-GMSC. The IWF knows how to reach the SMS-GMSC based on principles defined in TS 29.305 clause 5.1. Namely, the IWF is configured with a Diameter identity on the Diameter interface side that is reserved for the SS7 node SMS-GMSC. The delivery report is forwarded to the SC.

15.
Same as in TS 23.272.

3
Proposal
Based on the discussion in the previous section, it is proposed to agree the clarifications provided below for inclusion in 23.888.

ANNEX
Description of MAP_UPDATE_LOCATION in TS 29.002

The table below is copied from TS 29.002.
Table 8.1/2: MAP_UPDATE_LOCATION

	Parameter name
	Request
	Indication
	Response
	Confirm

	Invoke Id
	M
	M(=)
	M(=)
	M(=)

	IMSI
	M
	M(=)
	
	

	MSC Address
	M
	M(=)
	
	

	VLR number
	M
	M(=)
	
	

	LMSI
	U
	C(=)
	
	

	Supported CAMEL Phases
	C
	C(=)
	
	

	SoLSA Support Indicator
	C
	C(=)
	
	

	IST Support Indicator
	C
	C(=)
	
	

	Super-Charger Supported in Serving Network Entity
	C
	C(=)
	
	

	Long FTN Supported
	C
	C(=)
	
	

	Supported LCS Capability Sets
	C
	C(=)
	
	

	Offered CAMEL 4 CSIs
	C
	C(=)
	
	

	Inform Previous Network Entity
	C
	C(=)
	
	

	CS LCS Not Supported by UE
	C
	C(=)
	
	

	V-GMLC Address
	U
	C(=)
	
	

	IMEISV
	C
	C(=)
	
	

	Skip Subscriber Data Update
	U
	C(=)
	
	

	Supported RAT Types Indicator
	U
	C(=)
	
	

	Paging Area
	U
	C(=)
	
	

	Restoration Indicator
	U
	C(=)
	
	

	MTRF Supported
	U
	C(=)
	
	

	ADD Capability
	
	
	U
	C(=)

	Paging Area Capability
	
	
	U
	C(=)

	HLR number
	
	
	C
	C(=)

	User error
	
	
	C
	C(=)

	Provider error
	
	
	
	O


As seen from the table, the only mandatory parameters in the message are IMSI, MSC Address and VLR number.
Given that IMSI is already provided in the [S6a] UPDATE LOCATION REQUEST message, the only new parameters that need to be piggybacked on the [S6a] UPDATE LOCATION REQUEST message are MSC address and VLR number.
********** Proposed changes in TR 23.888 *********

6.57
Solution – Optimised SMS over SGs architecture

6.57.1
Problem Solved / Gains Provided

See clause 22.368 clause 7.2.24 “Packet Switched (PS) only” and clause 5.8 "Key Issue – MTC Device Trigger".

6.57.2
General
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Figure 6.57.2-1: Optimised “SMS over SGs” architecture

Depicted in Figure 6.57.2-1 is an optimised SMS over SGs architecture obtained by merging the MSC Server functionality with the MME. There are no changes to the NAS or AS protocols.

Given that MM signalling in the optimised architecture is performed over the same interface (S6a), the CS domain mobility management parameters (namely, the MSC address and the VLR number) are piggybacked on the [S6a] UPDATE LOCATION REQUEST message.

A MAP-Diameter interworking function (IMF) is used on the SMS forwarding path in order to avoid the need for MAP interface support on the MME node.

While the architecture still appears to be CS+PS from UE perspective, the “CS domain” in this architecture is completely virtual. The Location Area Identifiers (LAIs) signalled over the radio have no meaning other than identifying the combined MME/MSC node as the destination for mobile terminated SMS.

Editor’s note: It is FFS how the HSS/HLR can respond successfully to the piggybacked CS domain MM signalling without having any CS subscription data.

NOTE:
An MSISDN parameter is still required on the MAP interface between the SMS-GMSC and the HLR/HSS, but this is addressed by solutions targeting the “MSISDN-less” requirement.

The following sequence flow shows the delivery of mobile terminating SMS in idle mode in the optimised architecture.
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Figure 6.57.2-x: Mobile terminating SMS in idle mode for the optimised architecture
1.
Combined EPS/IMSI attach procedure.

2‑4. The SC initiates transfer of mobile terminating SMS. The HLR is requested for routing number for SMS services and the SMS message is forwarded to the MAP-Diameter IWF that is configured for interworking with the MME where the MS/UE is CS attached.

5.
The IWF converts the [MAP] Forward Shot Message into a corresponding Diameter message and forwards it to the MME. The IWF knows how to reach the MME based on principles defined in TS 29.305 clause 5.1. Namely, the IWF is configured with an SS7 number on the MAP interface side that is reserved for the Diameter node MME.

6-8. Same as in TS 23.272 clause 8.2.4.

9b.
The MSC functionality for SMS forwarding residing in the MME builds the SMS message to be sent as defined in TS 23.040 [14] (i.e. the SMS message consists of CP‑DATA/RP‑DATA/TPDU/SMS‑DELIVER parts).The MME encapsulates the SMS message in a NAS message and sends the message to the MS/UE.

9c.
The MS/UE acknowledges receipt of the SMS message to the MME.

10.
Same as in TS 23.272 clause 8.2.4.
11.
The MME forwards a Diameter message containing the delivery report to theMAP-Diameter IWF.

12‑13.
These steps are performed as defined in TS 23.040 [14]. The IWF converts the Diameter message into a [MAP] Delivery report message and forwards it to the SMS-GMSC. The IWF knows how to reach the SMS-GMSC based on principles defined in TS 29.305 clause 5.1. Namely, the IWF is configured with a Diameter identity on the Diameter interface side that is reserved for the SS7 node SMS-GMSC. The delivery report is forwarded to the SC.
15.
Same as in TS 23.272 clause 8.2.4.
6.57.3
Impacts on existing nodes or functionality

The MME and the HSS/HLR need to support piggybacking of CS domain mobility management parameters (i.e. MSC address and VLR number) via the [S6a] Update Location procedure. On the HSS/HLR side the impact is on the S6a protocol handler only.
Collocation of MSC Server functionality for SMS forwarding in the MME. This includes:

· handling of SMS-related MAP messages defined in TS 29.002 clause 12 interworked via Diameter;
· support for the Short Message Control (SMC) and Short Message Relay (SMR) functions defined in TS 24.011. 
Addition of MAP-Diameter interworking procedures in the TS 29.305 interworking function (IWF) in relation to MAP procedures for SMS.

Editor’s note: It is FFS if the MSC Server functionality residing in the MME should register with the HSS as an SGSN, instead of registering as an MSC, This is regardless of the fact that the UE performs combined EPS/IMSI Attach and combined TA/LA Update procedures over the radio.


6.57.4
Evaluation

Benefits:
-
Reduces the amount of MM signalling in the Core Network for E-UTRAN devices;

-
Allows for PS-only subscription for devices connecting via E-UTRAN;

-
There are no changes to the AS or NAS protocols, which is why this architecture can also be used for existing UEs that attach over E-UTRAN as “SMS-only”
Drawbacks:
-
The solution as described works only for single-mode E-UTRAN devices.
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