	3GPP TSG-SA WG2 meeting #35

Bangkok, Thailand

27th – 31st October 2003
	Tdoc S2-033414




Title: 


SMS over WLAN
Source:  

Orange

Agenda Item:

10.2 WLAN

Document for: 
Discussion and Decision
1 Introduction

It is a requirement from TS 22.934 that PS services are supported by WLAN under scenario 3; SMS is one of the PS services identified by SA1 that should be supported.

While the requirement from SA1 is specific to SMS over WLAN, it is useful to consider the general case of SMS delivery to IP connected terminals in order to optimize the usefulness of the work that is undertaken.

This contribution therefore considers how to (a) deliver SMS messages to and (b) originate SMS messages from a terminal that is connected via IP and has a pre-existing IP address, e.g. WLAN or ADSL attached terminal. The objective is to maintain a solution that is compatible with existing SMS messaging and message formats, developing a solution that has little or no impact of existing network elements (SM-SC, GMSC, SMS-IWMSC), while maintaining flexibility in the protocol that can be used for transport of the short message between the IP connected terminal and the network.

2 Architecture for support of SMS over WLAN

The architecture for support of IP delivery and origination of SMS messages is illustrated in figure 1. The SM-SC and GMSC/SMS-IWMSC are existing network elements as defined in TS 23.040  and there is no proposed changes to these elements. There is a new network element introduced (the IP Short Message Gateway IP-SM-GW) to communicate between the IP client and the GMSC/SMS-IWMSC. An enhancement is made to the HLR/HSS in order to enable the SMS message to be routed to IP-SM-GW.
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Figure 1: Architecture for SMS interworking with IP attached terminal

2.1 IP Short Message Gateway (IP-SM-GW)

The IP-SM-GW is a new network element introduced to transport the short message between the IP client and the GSM/UMTS network. The functions of this network element are:

· To connect to the GMSC using established MAP protocols over SS7, appearing to the GMSC as an MSC or SGSN using the E or Gd reference points

· To connect to the SMS-IWMSC using established MAP protocols over SS7, appearing to the GMSC as an MSC or SGSN using the E or Gd reference points

· To communicate with the IP client using IP based protocols (e.g. WAP, SMPP, MMAP/SMAP, XML), maintaining the format and functionality of the SMS message

· To associate, potentially through access to external database, the MSISDN with the IP address of the terminal.

2.2 HLR/HSS enhancements

In the routeing of an SMS message, the SMS-GMSC performs a MAP request to the HLR/HSS “send routing information for short message” as defined in TS 29.002 [Y] to determine the address of the MSC or SGSN to which to route the short message. 

The “send routing information for short message” will normally return the address of the MSC or SGSN for delivery of SMS message. In order to support delivery of SMS messages, there needs to be the capability within the HLR/HSS to return the address of the IP-SM-GW in the “send routing information for short message” for terminals that are IP connected for delivery of SMS. As such, the HLR/HSS requires the following new functionality:

· An indication that the terminal is IP connected (e.g. an internal flag) for delivery of SMS

· The SS7 MAP address of the IP-SM-GW

· The logic necessary to act on the fact that the terminal is IP connected and return the IP-SM-GW address

The mechanism for prioritizing whether the short message is delivered via a GSM/UMTS or a WLAN connection when the terminal is simultaneously connected to both access networks is outside the scope of this specification.

2.2.1 An indication that the terminal is IP connected

In order to be able to return the address of the IP-SM-GW in response to a “SendRoutingInfoForShortMsg” request from the GMSC, the HLR/HSS needs to know that the terminal is IP connected and that this is the preferred method for delivery of short messages. As such a new flag is required within the HLR/HSS to indicate this. Within 3GPP WLAN architecture the 3GPP AAA server maintains the UE’s WLAN attach status. The AAA server can send a message to the HLR/HSS when the UE is WLAN IP attached and authenticated (or detached) using either MAP of Diameter protocols (the precise protocol is for further study).

2.2.2 The address of the IP-SM-GW

The address of the IP-SM-GW can either be pre-defined as a single address in the HLR/HSS or dynamically configured depending on, for example, information received from the 3GPP AAA server.

2.2.3 Enhanced decision logic necessary 

The HLR/HSS decision logic associated with the “SendRoutingInfoForShortMsg” (TS 29.002 23.1.2) requires enhancement to interrogate the flag that the terminal is IP connected and, based on operator or user preferences, to return the IP-SM-GW address.

2.3 IP address database

This database contains the IP address of the terminal. This database may be the HLR/HSS, an AAA server or ENUM server. The precise mechanism for populating the database with the IP address of the terminal is for further study.

3 Delivery of short messages to WLAN (IP) connected client

An SMS message destined for a particular terminal (with a destination address identified by a MSISDN) is originated by an SME and is sent to the SM-SC associated with that SME in the usual manner (see TS 23.040 ).

3.1 Message flows for IP terminated short messages

The message sequence flow for transport of the IP terminated short message from the short message service centre (SM-SC) to the IP client on the UE is shown in figure 2. This is based on the message sequence flow in TS 23.040, maintaining where possible the existing message sequences. 
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Figure 2: SMS delivery to IP terminal

1) The SM-SC forwards the SMS message to the GMSC 

2) The GMSC interrogates the HLR/HSS to retrieve routeing information sendRoutingInfoForShortMsg (See TS 29.002 section 23.1.2) for the UE. When a user is registered on a WLAN network for delivery of SMS messages, the HLR/HSS returns the address of IP-SM-GW (rather than address of appropriate MSC or SGSN)

3) GMSC delivers the SMS to IP-SM-GW using protocols as if it was a message to an MSC or SGSN (as in TS 23.040).

4) The IP-SM-GW interrogates database to identify IP address associated with the UE.

NOTE 1:
The database can be an existing network element such as the HLR/HSS or AAA server or it can be a new element. The protocol for the interrogation is undefined.

5) IP-SM-GW delivers SMS to IP client using e.g. WAP, SMPP, MMAP, XML.

NOTE 2:
The choice of protocol between the IP-SM-GW and the IP client is for further study, but may fall within the responsibility of OMA.

6) IP-SM-GW sends delivery report back to SMS-GMSC (as in TS 23.040)

7) SMS-GMSC sends SM delivery report to HLR/HSS (as in TS 23.040)

8) SMS- GMSC sends SM delivery report to SM-SC (as in TS 23.040)

4 Short messages originated on WLAN (IP) connected client

An SMS message destined for a particular terminal (with a destination address identified by a MSISDN) is originated by the IP client and sent, via the PDG in the case of WLAN, to the IP-SM-GW using and IP based protocol (e.g. WAP, SMPP, MMAP, XML).

4.1 Message flow for IP originated short messages

The message sequence flow for transport of the IP originated short message to the short message service centre (SM-SC) is shown in figure 3. This is based on the message sequence flow in TS 23.040, maintaining where possible the existing message sequences.
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Figure 3: SMS origination from IP terminal

1) IP client delivers SMS message to the IP-SM-GW, using e.g. WAP, SMPP, MMPP, XML.

NOTE 1:
The choice of protocol between the IP-SM-GW and the IP client is for further study, but may fall within the responsibility of OMA.

2) IP-SM-GW extracts the SMS message and forwards it to SMS-IWMSC using standard MAP (as TS 23.040) exactly as if it was an MSC or SGSN.

3) The SMS-IWMSC forwards the SMS message to the SM-SC (as TS 23.040)

4) SM-SC sends delivery report SMS-IWMSC (as TS 23.040)

5) SMS-IWMSC sends delivery report to IM-SM-SC (as TS 23.040)

6) IP-SM-GW sends delivery report to IP-UE using proprietary mechanism and/or protocols.

NOTE 2: The determination of the address of the SMS-IWMSC by the IP-SM-GW is for further study

NOTE 3: The IP-SM-GW could deliver the SMS message directly to the SM-SC if connectivity exists

5 Advantages of this solution

This solution to the interworking of SMS messages with IP clients has the advantages that it:

· requires no modifications to SM-SC, GMSC or SMS-IWMSC functionality

· has no changes to the SMS message format

· imposes no requirement of the terminal for the support of MMS or IMS functionality

· requires minimal changes to the HLR/HSS while maintaining backwards compatibility

· supports a choice of protocols for delivery or receipt of SMS to or from IP client

· supports a choice of protocols for retrieval of IP address of the UE

· requires a single new network entity (IP-SM-GW) that can be scaled to meet requirements

6 Proposal

It is proposed that a new section 8, titled, “Support of SMS delivery to WLAN” is added to TS 23.234 based on the text of sections 2, 3, 4 and 6 above. The proposed text is given below:

*******Additional text for TS 23.234 v 2.0.0 *******

2
References

[X] 
3GPP TS 23.040: “Technical Realisation of the Short Message Service (SMS)”

[Y] 
3GPP TS 29.002: “Mobile Application Part (MAP) specification”

3.3
Abbreviations

IP-SM-GW

IP Short Message Gateway

8
Support of SMS delivery to WLAN

8.1
Architecture for support of SMS over WLAN

The architecture for support of IP delivery and origination of SMS messages is illustrated in figure 1. The SM-SC and GMSC/SMS-IWMSC are defined in TS 23.040 [X]. The IP Short Message Gateway IP-SM-GW communicates between the IP client and the GMSC/SMS-IWMSC. When the WLAN UE is connected to and authenticated with the 3GPP network, the HLR/HSS shall be able to provide the address of the IP-SM-GW in order to enable the SMS message to be routed to the WLAN UE.
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Figure 1: Architecture for SMS interworking with IP attached terminal

8.1.1
IP Short Message Gateway (IP-SM-GW)

The IP-SM-GW shall provide the protocol interworking for delivery of the short message between the IP client and the GSM/UMTS network. The functions of this network element are:

· To connect to the GMSC using established MAP protocols over SS7, appearing to the GMSC as an MSC or SGSN using the E or Gd reference points

· To connect to the SMS-IWMSC using established MAP protocols over SS7, appearing to the GMSC as an MSC or SGSN using the E or Gd reference points

· To communicate with the IP client using IP based protocols maintaining the format and functionality of the SMS message

· To associate the MSISDN with the IP address of the terminal.

8.1.2
HLR/HSS enhancements

In the routeing of an SMS message, the SMS-GMSC performs a MAP request to the HLR/HSS “send routing information for short message” as defined in TS 29.002 [Y] to determine the address of the MSC or SGSN to which to route the short message. 

When the UE is connected only to a GSM/UMTS network, the “send routing information for short message” returns the address of the MSC or SGSN for delivery of SMS message. In the event that the UE is connected via WLAN to the 3GPP network, the HLR/HSS may return the address of the IP-SM-GW in the “send routing information for short message”. As such, the HLR/HSS shall support the following functionality:

· An indication that the terminal is IP connected (e.g. an internal flag) for delivery of SMS

· The SS7 MAP address of the IP-SM-GW

· The logic necessary to act on the fact that the terminal is IP connected and return the IP-SM-GW address

The mechanism for prioritizing whether the short message is delivered via a GSM/UMTS or a WLAN connection when the terminal is simultaneously connected to both access networks is outside the scope of this specification.

8.1.2.1
An indication that the terminal is IP connected

In order to be able to return the address of the IP-SM-GW in response to a “SendRoutingInfoForShortMsg” request from the GMSC, the HLR/HSS needs to have an indication that the terminal is IP connected and that this is the preferred method for delivery of short messages.

The 3GPP AAA server maintains the UE’s WLAN attach status. On attachment, the AAA server shall send a message to the HLR/HSS when the UE is WLAN IP attached and authenticated and when it is detached.

8.1.2.2
The address of the IP-SM-GW

The address of the IP-SM-GW may either be pre-defined as a single address in the HLR/HSS or dynamically configured depending on information received from the 3GPP AAA server.

8.1.3
IP address database

The IP address database shall contain the IP address of the terminal associated with the MSISDN. This database may be the HLR/HSS, an AAA server or ENUM server. The precise mechanism for populating the database with the IP address of the terminal is for further study.

8.1.4
Reference points

For further study.

8.2
Delivery of short messages to WLAN (IP) connected client

An SMS message destined for a particular terminal (with a destination address identified by a MSISDN) is originated by an SME and is sent to the SM-SC associated with that SME in accordance with TS 23.040 [X]).

8.2.1
Message flows for IP terminated short messages

The message sequence flow for transport of the IP terminated short message from the short message service centre (SM-SC) to the IP client on the UE is shown in figure 2.
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Figure 2: SMS delivery to IP terminal

1) The SM-SC forwards the SMS message to the GMSC 

2) The GMSC interrogates the HLR/HSS to retrieve routeing information sendRoutingInfoForShortMsg for the UE. When a user is registered on a WLAN network for delivery of SMS messages, the HLR/HSS returns the address of IP-SM-GW (rather than address of appropriate MSC or SGSN)

3) GMSC delivers the SMS to IP-SM-GW using protocols as if it was a message to an MSC or SGSN.

4) The IP-SM-GW interrogates database to identify IP address associated with the UE.

5) IP-SM-GW delivers SMS to IP client using e.g. WAP, SMPP, MMAP, XML.

6) IP-SM-GW sends delivery report back to SMS-GMSC (see TS 23.040 [X])

7) SMS-GMSC sends SM delivery report to HLR/HSS (see TS 23.040 [X])

8) SMS- GMSC sends SM delivery report to SM-SC (see TS 23.040 [X])

8.3
Short messages originated on WLAN (IP) connected client

An SMS message destined for a particular terminal (with a destination address identified by a MSISDN) may be originated by the WLAN (IP) attached client and sent, via the PDG in the case of WLAN, to the IP-SM-GW using an IP based protocol.

8.3.1
Message flow for IP originated short messages

The message sequence flow for transport of the IP originated short message to the short message service centre (SM-SC) is shown in figure 3. This is based on the message sequence flow in TS 23.040, maintaining where possible the existing message sequences. 
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Figure 3: SMS origination from IP terminal

1) IP client delivers SMS message to the IP-SM-GW, using e.g. WAP, SMPP, MMPP, XML.

2) IP-SM-GW extracts the SMS message and forwards it to SMS-IWMSC using standard MAP (as TS 23.040) exactly as if it was an MSC or SGSN.

3) The SMS-IWMSC forwards the SMS message to the SM-SC (see TS 23.040 [X])

4) SM-SC sends delivery report SMS-IWMSC (see TS 23.040 [X])

5) SMS-IWMSC sends delivery report to IM-SM-SC (see TS 23.040 [X])

6) IP-SM-GW sends delivery report to IP-UE using proprietary mechanism and/or protocols.

*******End of changes to TS 23.234 v 2.0.0 *******
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