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1 Introduction

From the specifications it is clear that the support of SMS is mandatory in both the MSC and the SGSN, so the MS or UE can decide whether to send mobile orientated short messages via the MSC or SGSN depending on the registration status of the MS or UE. 

However, there are networks where some SGSNs do not currently support SMS, (or perhaps these SMS capabilities are disabled). This leads to problems for the MS / UE as the specifications do not provide any indication to the MS for the case where an SGSN does not support SMS.

Matsushita originally raised this issue, but many other mobile terminal manufacturers are also experiencing the same problem. This was raised at the CN#17 plenary meeting and also SA#17 plenary meetings, leading to a long debate as to whether or not the support of SMS should or should not be mandatory in the SGSN. 

The solution appears to be for :-

· infrastructure manufacturers and operators (SA WG1) to agree whether the support of SMS in the SGSN is mandatory 

· the network to indicate to the MS /UE the possible lack of SMS supported by the SGSN or MSC (CN WG1). 

2 Current Situation

In practice different behaviour has been observed in different networks where the SGSN does not support SMS. This behaviour ranges from no response at all to SMS over GPRS, to CP-ERROR messages and RP-ERROR messages containing a wide variety of cause codes. Of course there are some error causes that are valid even when an SGSN supports SMS, e.g. this MS not authorised to use SMS services.

The uncertainty about the response from the network leads to delay and uncertainty as to whether or not the MS should try and resend that MO SM via the MSC. The fact that the MS might have tried unsuccessfully to send a MO SM via the SGSN implies that radio interface resources have been wasted. The delay before the MS / UE resends that MO SM via the MSC may impact on time critical user applications based on SMS 

There may be several possible ways to resolve the issue, including the option to indicate the non-support of SMS over GPRS (e.g. via system information broadcast or GMM signalling), and/or to standardise the response of the SGSN to an SMS over GPRS. In order to find an applicable solution, it would also be good to understand the reasons why some networks have not included, or activated, SMS within their SGSN.

3 Status of Discussions

3.1 Matsushita question on email reflectors for CN WG1 and T WG2 

Matsushita mentioned that they had had some difficult trying to understand how the MS should respond if the SGSN does not support SMS. Siemens and Motorola mentioned that they had had similar problems.

3.2 Issue of SMS over GPRS raised at the CP#17 plenary meeting  

A contribution was presented to the CP#17 plenary meeting (NP-020473) to discuss this issue. From the minutes of the CP#17 plenary meeting on the discussion on this paper :- 

· Ian Park [Vodafone] stated that the support of SMS over GPRS is NOT mandatory and some operators have chosen not to enable/allow SMS over the GPRS route.

· Several delegates found it unusual that an GPRS-only user cannot access SMS in several networks.

· Andrew Howell [Motorola], who presented the contribution, said this may be difficult to fix in existing networks but it may be something we can fix in Rel-6.

· Panasonic has examined the existing specifications and believe that it is specified that the network should support SMS transfer via an SGSN.

· Panasonic are asked to take this issue to SA1. Also Stephen will ask SA to provide feedback to CN on whether this is mandatory or optional.  CN should await requirements feedback before embarking on any modifications in signalling.

3.3 Question for Guidance  on SMS over GPRS raised at SA#17 plenary meeting  

SMS over GPRS

· Is support mandatory in the network?

· If optional, then signalling needed towards UE

Panasonic reported that their mobile terminals implement SMS over GPRS but some return error messages (from the network) can cause confusion to the users.

The impact on, and interworking of, existing MSs in the market also needs to be considered. It was recognised that an update of 09.94 and/or 09.95 would be required.

SA WG1 was asked to consider this issue and make a decision on the requirements for SMS over GPRS. CN WG1 would then need to find a solution based on the SA WG1 agreed requirements. The TSG CN Chairman reported that if SA WG1 can make a decision at their next meeting, then CN WG1 would be able to work on a solution before the next TSG CN Plenary.

TS 22.060 includes the following requirement: "The network shall support SMS message reception and transmission for GPRS-attached class-C MSs". This implies that support is already mandatory in the network, although not all operators enable this.

TSG SA agreed that support of SMS over GPRS shall be mandatory in the network. TSG CN were invited to consider developing a "graceful" solution for Release 6 including some fall-back/error-handling solution to 09.94 and/or 09.95, in case the functionality had not yet been provided in a network.

4 Do the Specification indicate that SMS support in the SGSN is mandatory

There are many comments in the specifications that appear to make it very clear that the support of SMS in the SGSN is mandatory. The main specification documents which might be relevant appear to be :-

· TS 22.060 v5.2.0 (2002-06) : “General Packet Radio Service (GPRS) : Service Description : Stage 1”

· TS 23.060 v5.2.0 (2002-06) : “General Packet Radio Service (GPRS) : Service Description : Stage 2” 

· TS 23.040 v5.3.0 (2002-03) : “Technical Realisation of the Short Message Service (SMS)”

· TS 24.011 v4.1.0 (2002-03) : “Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface”.

TS 22.060 v5.2.0 section 6.1 : "The network shall support SMS message reception and transmission for GPRS-attached class-C MSs". This implies that support is mandatory in the network, but not all operators enable this.

TS 24.011 v5.0.0 section 2.4 : “It shall be possible for a GPRS-attached MS of any class (A, B, C) to send and receive short messages over GPRS radio channels.”

TS 23.060 v5.2.0 section 4 : “In order to use GPRS services, an MS shall first make its presence known to the network by performing a GPRS attach. This makes the MS available for SMS over GPRS, paging via the SGSN, and notification of incoming packet data.” There are many similar statements in TS 23.060.

TS 23.060 v5.2.0 section 16.1 on “Point-to-point Short Message Service” (sub section 16.1.1) : “It shall be possible for a GPRS-attached MS to send and receive short messages over GPRS radio channels. An MS that is GPRS-attached and not IMSI-attached shall transfer SMs over GPRS channels. MSs that are both GPRS-attached and IMSI-attached shall transfer SMs over GPRS channels or over non-GPRS control channels (if non-GPRS control channels are used, then paging for MT SMS may go through the SGSN).”

The MS can decide whether a MO SMS should be sent via MSC or SGSN, via the GSMS entity (TS 24.011). This includes detection of whether the MS is GPRS attached (via the GMMSMS interface to the MM sublayer in the MS). From the MM sublayer in the MS (TS 24.008), there does not seem to be any way in which the MS can be aware of whether or not the MSC and/or SGSN supports SMS (unless this support is mandatory).

In TS 24.011 section 2.4 : “The GSMS entity for GPRS class A/B MS is shown in figure 2.2. The GSMS shall communicate with the MM entity via the GMMSMS-SAP for GPRS Class A/B MO SMS, in order to ascertain which transport service to use. SMS delivery via GPRS is normally a more radio resource efficient method than SMS delivery via CS in A/Gb mode. The delivery path for MO SMS is selected by the MS.”

5 Lack of any indication of SMS over GPRS support to MS

Matsushita has looked at the system information messages broadcast on BCCH (TS 44.018) and PBCCH (TS 44.060), but can not find any indication (in any SI messages on BCCH or PSI messages on PBCCH) as to : a) whether or not the MSC supports SMS; and b) whether or not the SGSN supports SMS. 

Another possibility was that the MS might be informed as to whether or not the SGSN supports SMS via signalling procedures (e.g. during a GPRS attach). A GPRS attach procedure (TS 24.008) informs the MS about the radio priority for SM MO messages but there is no indication as to whether the SGSN supports SMS. 

TS 23.060 v5.2.0 section 6.5.3 on “Combined GPRS / IMSI Attach procedure” : “The SGSN selects Radio Priority SMS, and sends an Attach Accept (P‑TMSI, VLR TMSI, P‑TMSI Signature, Radio Priority SMS) message to the MS.” No mention here of whether or not the SGSN supports SMS.

TS 24.008 section 4.7.3.1.3 (in relation to GPRS attach) : “Additionally, the network shall include the radio priority level to be used by the MS for mobile originated SMS transfer in the ATTACH ACCEPT message.” Four levels of radio priority levels are provided but not including whether or not the SGSN supports SMS.

An MS might try and send a MO SM via the SGSN but it is not clear as to what error message is returned from the SGSN if the SGSN does not support SMS.  What should be the response if SMR and SMC entities (for the support of SMS) are not even included in the SGSN or are included but disabled. It would appear that the lack of SMS support and/or (temporary) failure in the SGSN has never been considered in the specifications. 

After the MS sends a MO SM to the SGSN, what error messages from the SGSN back to the MS indicate that the MS should try and send the MO SM via the MSC instead. If a failure occurs then should the SM-RL layer in the MS always try and resend the MO SM via the MSC (possibly after a time delay). Should MO SM routing via MSC or SGSN be in the SM-RL protocol layer and described in TS 24.011.

The stage 2 flows for a MO SM message is described in TS 23.040 section 10.2. This describes failures due to errors in the MSC or SGSN but there is no indication as to what RP-ERROR (or other indication) is returned to the MS if the SGSN does not support SMS. Of course for some errors (e.g. service barred to this MS user) there is no point in the MS trying to resend the SM MO via the MSC, but how is this indicted to the MS. 

6 Evolution Route for the Support of SMS

At present the 3GPP specifications have been developed on the assumption that it is mandatory for both the MSC and SGSN to support SMS, i.e. including the support of both Mobile Terminated Short Messages (MT SM) and also Mobile Originated Short Messages (MO SM).

6.1 MS with access in GERAN A/Gb mode only

If the support of SMS is mandatory in the MSC and SGSN then the MS can make its own decision as to whether to send a MO SM’s via the MSC or SGSN. Certain options might be preferred dependent on the attach status of the MS and/or to make efficient use of radio resources and also.

The MS can only send a MO SM via the SGSN when it is GPRS attached, but the MS might carry out a GPRS attach procedure just to send this MO SM. In addition in the case of a Class C MS where access via GPRS has been selected, then that MS would not be able to send a MO SM via the MSC anyway. 

If the MS tries to send a MO SM via the SGSN (when that SGSN does not support SMS), then signalling messages and radio resources are wasted. This also leads to confusion in the MS, as the MS does not know why the transmission of the MO SM via the SGSN was not successful. 

The MS would need to allow a time delay before the failure of the MO SM via the SGSN can be assumed to have failed. Then the MS needs to decide whether to try and resend the MO SM via the SGSN or to try and send that MO SM via the MSC instead. If the SMS message is being used as part of a time critical user application based on SMS then such a long delay would cause severe problems for that application. 

6.2 Dual mode MS / UE with access via GERAN (any mode) or via UTRAN

In the case of a dual mode MS / UE with MS access via the GERAN and also UE access via the UTRAN, that dual mode MS / UE might need to decide whether to send a MO SM and receive a MT SM via many routes :- 

· GERAN in A mode (via the 2G MSC), 

· GERAN in Gb mode (via the 2G SGSN), 

· GERAN in Iu-cs mode (via the 3G MSC),

· GERAN in Iu-ps mode (via the 3G SGSN)

· GERAN in enhanced Gb mode (via the enhanced 2G SGSN)

· UTRAN in Iu-cs mode (via the 3G MSC)

· UTRAN in Iu-ps mode (via the 3G SGSN)

This leads to a wide range of different physical entities and/or types of physical entities (MSC’s and/or SGSN’s) via which a dual mode MS / UE might send and receive SMS.  If the concept of Iu flex is added then an MS / UE might attach to many different MSC’s and/or SGSN’s even on the same cell. 

If the support of SMS in the MSC and SGSN is not mandatory in the network, then a lot of error cases need to be considered. This is because such a dual mode MS / UE might be able to connect to a range of different MSC’s and SGSN’s, with some supporting SMS and some not supporting SMS.

7 Changes to Protocols and Error Cases

7.1 Impact if SMS support in the SGSN is mandatory the network

The assumption that the support of SMS over GPRS is mandatory, i.e. that SMS is supported in the SGSN, as well as in the MSC, keeps the protocol options simple. If one considers the case where a dual mode MS / UE might access SMS services via a GERAN (in a number of different modes) or via a UTRAN then the errors cases for the lack of the support of SMS in some MSC’s and/or SGSN’s might become very complex. Further some MS’s (e.g. a Class C MS which is GPRS attached) might be denied SMS services if the SGSN to which that MS is attached does not support SMS. 

7.2 Impact if SMS support in the SGSN is NOT mandatory in the network

If the support of SMS in the SGSN is not mandatory then additional protocols and error cases need to be added to the network. These would provide improved use of radio interface resources, i.e. the MS would not try and send a MO SM to an SGSN that it knows does not support SMS. Also this would avoid delays in the transfer of MO SM, which would otherwise impact on any time critical user application based on the use of SMS. 

These additional protocols and error cases might be added anyway for the rare case where either : a) an SGSN has been implemented without SMS support : or b) the SMS support in the SGSN has (temporary) failed for. Also it might be useful to indicate the (temporary) failure of SMS in the MSC, e.g. so the MS can decide to send the MO SM via the SGSN instead. 

7.3 Additional Protocols and Error Cases

Additional protocols and error cases need to be added if the support of SMS in the SGSN is NOT mandatory. These might also include the possibly rare case of failure of SMS support in the SGSN or MSC. 

One could add an indication of the support of SMS (or lack of support of SMS) for both the MSC and SGSN in system information broadcast (i.e. SI or PSI messages). This option does not seem to be very appropriate as there could be a wide range of different MSC’s and/or SGSN’s to which a dual mode MS / UE might connect even in the same cell. Hence this option is probably not appropriate. 

A better option is to provide an indication to the MS / UE whether or not the SGSN supports SMS whenever the MS / UE performs a GPRS attach and also whenever the MS / UE has any reason to change the SGSN entity to which it is attached. Then the MS / UE would be able to determine whether or not it can send a MO SM via the SGSN. This would save radio resources and wasted time in the transmission in a MO SM to the SGSN. It is understand that Ericsson suggested this in document N1-001257 submitted to CN1 meeting #14.

Even if the SGSN (or MSC) does support SMS then it is still possible that a failure of that service (after a GPRS attach). Hence standardised error messages back from the SGSN (or MSC) should be still be agreed for the case where the SGSN (or MSC) does not support SMS or there is a temporary failure in that service.

7.4 Support of Legacy Systems

It is understood that any changes to 3GPP specifications can only be applied to Release 6 and beyond, although a “highly recommended” change might be applied to earlier releases, possibly with a comment in 09.95. 

It is assumed that a legacy MS / UE interfacing to an updated network (SGSN) or an updated MS / UE interfacing to a legacy network (SGSN), would not be aware that the SGSN might not support SMS. 

This is the situation we have today where the MS / UE might decide to always send a MO SM via the MSC (and not via the SGSN). Conversely the MS / UE might decide to send a MO SM via the SGSN and then, after a time delay, try and send the MO SM via the MSC instead. This time delay for a MO SM in most cases should not be too important, except for time critical applications based on the SMS service. 

This is the situation we have today which has partially solved the problem but is certainly not an ideal solution. 

8 Conclusions

The decisions that need to be made are :

1) Should the support of SMS in the SGSN still be agreed to be mandatory in the SGSN (as well as in the MSC) – this keeps the design of the system easy as the MS / UE can always decide whether to send a MO SM via the MSC or SGSN, possibly depending on its current attach status to the network (i.e. GPRS and/or IMSI attached)

2) Should protocols be added for the case of the lack of SMS support in the SGSN (and possibly in the MSC) – this might help with the support of the SMS service to the MS / UE to avoid wasted use of radio resources and to reduce delay, and might include the case of a (temporary) failure of SMS support in the SGSN (and possibly in the MSC). 

Matsushita Communications
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