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1. Introduction
At SA2#35 we discussed the support of SMS to a WLAN terminal. We agreed an initial architecture based on supporting SMS over IP to/from the UE.
During that discussion, Nortel suggested that we could define this mechanism for SMS over IP as an independent capability in a separate Work Item from WLAN Interworking. The intention then was to start an email discussion on this idea between meetings. Unfortunately this didn't happen.
Looking at the initial architecture which we have in the TS, it is clear that it should be possible to define an architecturally clean 'SMS over IP' mechanism within the WLAN Interworking Work Item. A new Work Item might just be unnecessary administrative overhead.
2. Discussion
We propose that the solution for SMS to WLAN terminals be defined as architecturally independent from WLAN i.e. SMS over IP. We believe this is the best technical solution to the problem of supporting SMS to WLAN terminals.
2.1 Architecture and procedure description

The mechanism will require the following components:

· An "SMS over IP" client on the terminal (UE)
· An "SMS over IP"  server in the network (the IP Short Message Gateway)
And the following basic procedures:

· A registration procedure by which the client registers with the server (when it has connectivity) – this procedure will include authentication and authorisation

· A deregistration procedure by which the client deregisters from the server

· A procedure for sending an SMS from client to server

· A procedure for sending an SMS from server to client

We propose to structure the procedural description according to these four procedures.

2.2 Registration state (UE IP address etc.)

The server in the network learns the IP address of the UE during the registration procedure. However, this is not the only information which forms part of the registration state at the server (security information would be the other main part). We therefore suggest keeping the registration state together in one place, rather than putting the IP address into an external database as presently shown.

The UE is only available for receipt of Short Messages over IP when it is registered with the server, whereas the present text discusses storage of the UEs 'IP Connection' state.

The important information for the SMS elements of the network to know is whether the terminal is registered with an IP Short Message Gateway, not whether it is IP Connected (even though the first thing the terminal will do on obtaining IP connectivity via WLAN is register with the IP SM Gateway). There are a number of wording changes needed to reflect this.

2.3 Interaction with WLAN architecture elements

None of the components or procedures above require interaction with elements of the WLAN Interworking architecture. We therefore propose to remove those elements from the architecture for support of SMS.

2.4 Protocol examples

If we are going to give lists of protocol examples in Stage 2, then reasonable candidates should not be excluded and the lists should be consisted. We propose to include SMTP and IMAP as candidates also.

2.5 Documentation issues

At present the architecture for support of SMS is described as a normative Annex to the specification. There seems no particular reason to keep this as an Annex (Annexes in this specification have so far been used for 'preliminary' or 'historical' information).

We therefore propose to define a new section in the body of the TS for the description of services over WLAN including a subsection for SMS.
3. Proposal

The following changes are proposed to the Annex to TS 23.234 on the support of SMS:
Changes compared to S2-040327 are as follows:

· Include discussion in D.1 on re-use of existing messaging protocols
· Include statement in D.1.1 that communication between UE and SMS gateway should re-use existing messaging protocols
· Clarify in D.2.1/D.2.2 that registration/de-registration for SMS may be implicit in the registration for the service which is providing SMS interworking (e.g. IMS).
Annex D

Short Message Service  
D.1
Architecture for support of SMS 
The architecture for support of IP delivery and origination of SMS messages is illustrated in figure D.1. The SM-SC and GMSC/SMS-IWMSC are defined in TS 23.040 [5]. The IP Short Message Gateway IP-SM-GW communicates between the IP client and the GMSC/SMS-IWMSC. 
The intention of this architecture is that it could be realised through re-use of existing messaging protocols supported by the UE e.g. IMS or MMS. The primary purpose of this architecture desription is therefore to describe the interaction between the IP SMS Gateway and the existing elements supporting the Short Message Service (GMSC/SMS-IWMSC, SM-SC and HLR/HSS).
The IP SMS Gateway should be considered as consisting of all the functional entities needed to interwork between the chosen existing messaging protocol(s) and the existing SMS elements. For example, in the case IMS Messaging is chosen, the requirements on the IP SMS Gateway specified here could be met by a combination of the CSCFs and an IMS Application Server which interworks to the GMSC/SMS-IWMSC.
[Note: the picture has been modified as follows (changebars appear not to work):

· Remove WLAN architecture elements

· Rename reference point between UE and IP SM GW (?? – needs a name!)
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Figure D.1: Architecture for SMS support with an IP attached terminal

D.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. It is intended that existing messaging protocols supported by the UE should be reused for this purpose.
· To maintain the association between the MSISDN and the IP address of the terminal

· Support registration and authentication of the UE for SMS services

· Support of security associations between UE and IP-SM-GW

D.1.2
HLR/HSS 
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 [8] 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 registered with an IP Short Message Gateway, 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 registered with an IP Short Message Gateway (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.

D.1.2.1Indication that the terminal is registered with an IP Short Message gateway
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 registered with an IP Short Message Gateway and that this is the preferred method for delivery of short messages.
The IP Short Message Gateway maintains the UE’s registration status. On registratuon, the IP Short Message Gateway shall send a message to the HLR/HSS indicating that the UE has sucessfully registered.

D.1.2.2
The address of the IP-SM-GW

The address of the IP-SM-GW associated with a registered UE may either be pre-defined as a single address in the HLR/HSS or dynamically configured during the registration process, depending on information received from the IP-SM-GW.



NOTE:
In the context of WLAN, the IP address of the UE is the remote IP address.

D.1.3
Reference points

The need for additional reference points is for further study.

8.1.1.1 

[Note: this section moved to D.6 below.]

D.2
Procedures
D.2.1
Registration with IP Short Message Gateway

Before originating or receiving SMS messages over IP, the UE must register with an appropriate IP Short Message Gateway.

The registration process shall:

· Provide mutual authentication between UE and IP Short Message Server

· Provide for authorisation of the UE for the SMS service
· Establish registration state for the UE within the IP Short Message Server
On completion of registration the IP Short Message Gateway shall inform the HLR/HSS that the user has registered.
Note: this registration may be implicitly provided through registration to an existing messaging service which is providing interworking to SMS (assuming SMS interworking is allowed according to the user's subscription).
D.2.2.1
Information flows for registration

FFS.

D.2.2
De-registration from the IP Short Message Gateway

De-registration of the UE from the IP Short Message Gateway may be triggered by an explicit UE-initiated deregistration procedure with the  IP SM GW or automatically by the IP SM GW on SMS delivery failure.
The explicit UE-initiated de-registration procedure may be used when the UE is aware that it is about to loose IP connectivity or when the terminal is shut down.
After de-registration, the IM SM GW shall inform the HLR so that subsequent SMS messages shall be delivered instead over the CS or PS domain. 
Note: this de-registration may be implicitly provided through de-registration from an existing messaging services which is providing SMS interworking.
D.2.2.1 
Information flows for UE-initiated de-registration
FFS.
D.2.2.2
Information flows for automatic de-registration

FFS.
D.2.3
Delivery of short messages 
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 [5]).

D.2.3.1
Message Information flows for IP terminated short messages

The information 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 8.2.

The SMS may either be delivered directly to the WLAN-UE once the IP-SM-GW has received the short message (direct method), or alternatively a notification may be used (notification method). In the notification method, the IP-SM-GW sends a message to the WLAN-UE that a short message is available and awaits a response from the WLAN-UE to determine if the user wishes to receive the message.
Note: Picture below has been modified as follows (chargebars didn't seem to work):
· Remove registration (will be shown under D.2.1)

· Remove tunnel establishment (described under D.1.5)

· Remove PDG (not involved in the flow)

· Remove IP Address Database (registration state maintained by IP SM GW)
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Figure D.2: SMS delivery to IP terminal

1) 
2) 
3) The SM-SC forwards the SMS message to the GMSC 

4) 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)

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

6) 
4a)
When notification method of delivery is used, the IP-SM-GW sends an SMS notification request to the UE to inform it that an SMS message is available for delivery.

4b)
When notification method of delivery is used, on receipt of the SMS notification message, the UE responds with a notification acknowledgement indicating whether it wishes to receive the SMS message.

5)
n the event that the direct method of delivery is used, or that a positive acknowledgement is received from the WLAN-UE in response to the SMS notification request, the IP-SM-GW delivers SMS to IP client using e.g. WAP, SMPP, MMAP, XML, SIP (e.g. IMS client), SMTP, IMAP.

6)
IP-SM-GW sends delivery report back to SMS-GMSC (see TS 23.040 [5])

7)
SMS-GMSC sends SM delivery report to HLR/HSS (see TS 23.040 [5])

8)
SMS- GMSC sends SM delivery report to SM-SC (see TS 23.040 [5])

Error handling is performed using the mechanisms defined in TS 23.040 [5].

D.2.4
Short message origination 
An SMS message destined for a particular terminal (with a destination address identified by a MSISDN) may be originated by the UE and sent, to the IP-SM-GW using an IP based protocol.

D.2.4.1
Message Information flow for IP originated short messages

The information flow for transport of the IP originated short message to the short message service centre (SM-SC) is shown in figure 8.3. This is based on the message sequence flow in TS 23.040 [5], maintaining where possible the existing message sequences. 
[Note: the picture has been modified as follows (charngebars not working):

· Remove tunnel establishment (described in D.1.5)

· Remove registration (described in D.2.1)

· Remove PDG (not involved in flow)]
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Figure D.3: SMS origination from IP terminal

1) 
2) 
3) IP client delivers SMS message to the IP-SM-GW, using e.g. WAP, SMPP, MMPP, XML, SIP, SMTP.

4) 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.

5) The SMS-IWMSC forwards the SMS message to the SM-SC (see TS 23.040 [5])

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

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

8) IP-SM-GW sends delivery report to IP-UE.

Error handling is performed using the mechanisms defined in TS 23.040 [5].
D.3
Support of SMS over WLAN interworking

This section describes the use of the above mechanism with the WLAN interworking system. For this purpose, the WLAN UE needs IP connectivity. The WLAN UE gets IP connectivity by establishing a tunnel to an appropriate home network PDG. The registration of WLAN UE for SMS services occurs over this tunnel. This tunnel shall be maintained for use with SMS services while the WLAN UE is registered with IP-SM-GW. It will be used for sending or receiving of any SMS messages to and from the WLAN UE.

Figure 8.4 below shows a complete call flow, from WLAN tunnel establishment through SMS registration to the sending of an SMS by the UE. Note that Tunnel Establishment and registration with an IP-SM gateway may occur some time before a message needs to be sent since the UE also needs to be registered with the IP-SM-GW in order to receive SMS messages.
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Figure D.4: Complete SMS call flow with WLAN interworking
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