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1.
Introduction

The aim of this document is to:

· highlight issues with the current SMS over LTE delivery mechanisms; 
· to suggest an alternative solution; and 
· to propose that TSG-SA requests Working Groups to study and resolve these issues by bringing normative CRs to the next round of TSG plenary meetings.
As the availability of an SMS solution appears to be necessary for the commercial launch of LTE, these issues would seem to need resolution as part of Release 8.
2.
Uses for SMS over LTE at ‘LTE launch’

Examining the current uses of HSPA data devices, it can be seen that small numbers of SMS messages are used for a considerable number of important applications, e.g.

· EU regulatory requirements for the Home network to notify an outbound roamer of the tariff; 
· Over The Air updating of data files on the (U)SIM; 
· Initiation of device management sessions;
· SMS class 0 ping of the user, followed by "any time interrogate" to determine the cell ID/location of the user; 
· Transmission of ‘Stop’ messages to remove the user from a premium rate subscription service;

· etc, etc,
Maintaining these services/applications means that LTE data devices will also need to support SMS at the launch of LTE commercial services.

3.
SMS over LTE solutions and Roaming
Currently two solutions for SMS over LTE exist in the 3GPP standards: “SMS over IMS” and “SMS over CSFB”.
Note 1: 
the term “SMS over CSFB” can be confusing, so the rest of the document uses the term “SMS over SGs”. The Circuit Switched Fall Back specification, 23.272, supports voice by a set of combined MME/MSC mobility management procedures plus procedures to move the mobile to 2G or 3G when a voice call occurs. USSD and LCS activities also cause the mobile to be moved to 2G/3G. However, when discussing the delivery of SMS to a CSFB mobile, it was agreed that the SMS would be delivered across the SGs interface to the MME and then delivered in NAS signalling from the MME to the UE. To support the SMS delivery, the full set of combined MMS/MSC mobility management procedures are required, plus additional MME/MSC procedures for ‘connection’ establishment and release.
Note 2:
The CSFB specification 23.272 covers CSFB for both 3GPP and 3GPP2 networks. This document ONLY deals with CSFB for 3GPP networks.
The use of different solutions by the HPLMN and VPLMN leads to roaming difficulties, e.g.

· If the VPLMN uses “SMS over IMS”, then they won’t (or cannot, in the case of a legacy 3GPP2 operator) deploy “SMS over SGs”;
· If the VPLMN prefers “SMS over SGs”, but the HPLMN wishes to use “SMS over IMS”, then problems will arise if the VPLMN fails to implement the UE Reachability Procedures needed for IMS services (clause 5.3.11 of TS 23.401), or, the mobile roams onto 2G/3G (where the legacy SGSN/MSC does not support the UE Reachability Procedure).

Requiring the HPLMN to adapt to the capabilities of the VPLMN is operationally complex, and presents problems when the HPLMN does not have control over the software installed with a data device (e.g. if the mobile is sold by a non-HPLMN controlled retailer).

Note that while the “CS over PS” technology discussed in the previous SA plenary offers an SMS solution, it does not seem to alleviate these roaming issues. In addition, the technology does not seem to be well adapted to the low volumes of SMS that are typical for data-only devices (e.g. for a data only device, the “CS over PS” IWF between the MSC and MME would need to be dimensioned for mobility management events, not SMS traffic).
This paper instead suggests that standardisation of “native SMS over LTE” should be considered. In itself, adding a 3rd option to the standards does not solve the interoperability issues.  However, it may serve as a middle ground for bringing together entrenched, and non-compatible, positions on “SMS over IMS” and “SMS over SGs”.

4.
Availability of voice solutions at LTE launch
During recent standards meetings it has become more obvious  that the very initial LTE launch is likely to be based on data devices, rather than voice devices (e.g. consider the RAN ‘feature group indicators’; the initial poor performance likely from CSFB for voice (and SR-VCC) indicated by R2-093426=S2-093698; and the RAN5/GCF test prioritisation list in R5-092793).
If launching an LTE data service, then the voice technology is quite likely to lag behind in deployment: e.g. CSFB developments on (already installed) MSCs could be delayed as could be deployments of the mobile IMS (and/or IP-Short Message-gateway) infrastructure. 

However, if the availability of the voice servers is delayed, how is SMS delivered at LTE launch? 

The potential delay in the availability of the voice servers is one reason for advocating that “native SMS over LTE” is specified in Release 8.
5
Issues with SMS based on CSFB
In contrast to “CSFB for voice services”, the 3GPP “SMS over SGs” does not use ‘fall back’ and it should provide a fairly reliable SMS delivery system. However, certain components are unspecified and/or missing, and “SMS over SGs” has other undesirable attributes:
a)
Owing to the non-initial availability of network controlled handover from LTE to UMTS/GSM, and/or for other reasons, some operators may wish to ‘push’ Voice Centric LTE mobiles on to 2G/3G. This can be achieved by not implementing CSFB in addition to the correct setting of the “voice over IMS” indicator. However, if CSFB mobility management is turned on to permit “SMS over SGs” to be sent to Data Centric LTE mobiles, how can the Voice Centric, CSFB capable devices be pushed to 2G/3G? 

Solutions involve IMEI analysis in the MME; IMSI (or IMEI) analysis in the MSC; or subscription settings in the HSS. The first two are really not good solutions. The last one leads to a Voice Centric LTE device being given a “LTE prohibited” subscription, thus preventing roaming into all LTE networks (including those with good coverage for VoIMS). 
All these solutions appear undesirable.
b)
As stated earlier: if the VPLMN uses “SMS over IMS”, then they won’t (or cannot, in the case of a legacy 3GPP2 operator) deploy “SMS over SGs”. Similarly, VPLMNs that might be using non-3GPP technologies based on “CS over PS” would not deploy “SMS over SGs”
c)
SMS message waiting flag. PS domain mobility or data transfer events are not normally propagated by the MME to the MSC. There is no specification as to how the MSC acts on MT SMS delivery failure in order to be able to inform the HSS when the mobile is next reachable.
d)  
Class 0 SMS followed by Any Time Interrogation to retrieve the current cell ID. Currently some network applications use these mechanisms to deliver location related content to the mobile. However, the SGs interface (29.118 v 8.1.0) does not support the Gs interface’s MS Information procedure, and, the MAP interfaces cannot carry an E-UTRAN Cell Identity.

e)
With mobiles and/or networks that do not support Idle mode Signalling Reduction, CSFB’s mobility management causes a location update with the MSC and SGSN/MME at every change between 2G/3G and LTE. (If the mobile does not use CSFB, then only updates to the SGSN/MME are performed.)

f)
Although many ‘data only devices’ do have CS domain subscriptions, some data-only devices do NOT have subscriptions to the CS domain. 

g)
Future low cost machine-to-machine devices should avoid the need to have both PS and CS domain subscriptions.
h)
Some emerging markets might not adopt UMTS and deploy dual mode GSM- LTE networks. In these scenarios, the LTE network may well be used for “voice expansion” and hence they can be expected to also carry a heavy, person to person, SMS traffic load. In these networks involving both the MSC and MME in the delivery of a single SMS seems unnecessarily inefficient.
i)
SGs is a new interface that has not been debugged, and its usage for SMS has no parentage in the Gs interface procedures:


i.1) 29.118 says that SGs is based on the Gs interface of 29.018, but, 23.272 (CSFB stage 2) shows SGs using SCTP as a lower layer. However, the Gs interface uses the layer 2 specification in 29.016 which uses class 0 (connection-less) SCCP. Conversely, SCTP is connection oriented: is there one SCTP connection per SGs association?
i.2) 
what happens in the MSC when a mobile terminating voice call arrives while one or more SMSs are being delivered across SGs? Note that this is quite a likely occurrence as both voice mail and SMS may be delivered when the mobile attaches to LTE coverage.
i.3)
the procedures for concatenated MO SMS are not defined. (There is no new text in clause 5.4 of 24.011, and, if this clause is updated, then it is not clear how it will interact with the procedures in 29.118).

j)
The existing GCF prioritisation of the RAN 5 LTE test cases does not include tests for CSFB mobility management, or, “SMS over SGs”. However, since Vodafone raised this topic, a few companies have started GCF discussions on adding additional tests for SMS into the priority 1 and 2 test batches.
6
Issues with “SMS over IMS”
As yet the “SMS over IMS” standards do not appear to have been widely utilised. Within them, there are certain aspects that need to be clarified and/or considered.

a)
SMS message waiting flag.  Although 23.401’s section 5.3.11 specifies how the HSS can set a UE Reachability trigger in the MME, there is no companion functionality for a 2G/3G SGSN.  (With the current “SGSN/MME dual registration” concept, the IP-SM-Gateway cannot know whether the mobile is failing to use a 2G, 3G or LTE PS domain user plane connection, so, after failing to deliver a ‘user plane SMS’ over 2G or 3G, the IP-SM-GW must send a control plane SMS to the 2G/3G SGSN in order to set the message waiting flags in the SGSN). 
b)
Class 0 SMS followed by Any Time Interrogation. There is no “Any time interrogation”/”provide Subscriber information” functionality on the S6a interface to the MME. Thus the MME cannot return the subscriber’s latest cell ID to the HSS. (As a side question, with a combined MME/SGSN, what information does the SGSN send in a Provide Subscriber Information Response on the Gr interface if the mobile was last active on E-UTRAN?)
c)
(U)SIM data download messages can be sent to the IMS software client in the laptop. Will the software developer have found the correct tools to return the SMS through the data device and into the (U)SIM? Sometimes an SMS may need to be sent back by the USIM as an acknowledgement. Can the data device ask the laptop’s IMS client to pass on such an SMS?

d)
SMS over IMS appears to be a heavyweight solution for future M2M applications.
e)
In the same situation as (h) above, in emerging markets, SMS over IMS may be inefficient, especially if the mobile is frequently on 2G-GPRS.
f)
Although “SMS over IMS” is part of the Release 7 3GPP standards, RAN 5 tests were not specified within Release 7. 

7
“Native SMS over LTE”
Annex A gives a technical overview of this solution. It is basically very similar to the “SMS over the SGSN” mechanisms that have existed since release 97.
This solution removes the “IMS” and “CS” domain issues associated with the existing solutions.
It is a simple, lightweight solution that could be used as a unified roaming solution.  In addition it caters well for future M2M applications and for emerging market ‘handset’ use.
Although many operators currently use the CS domain rather than the PS domain to handle SMS, this situation might change abruptly (e.g. see GP-081281).
8
Questions on “Native SMS over LTE”

8.1
Does SMS via the SGSN operate successfully?

One medium sized Vodafone network successfully uses the Mobile Terminating PS domain delivery mechanisms in 2G/3G. 
However, as the choice of PS or CS domain for MO-SMS is controlled by the device, some MO SMS issues might not yet have been detected (e.g. the SGSN in a VPLMN might have misconfigured some internal routeing tables)
Also, although many data-only devices have CS domain subscriptions, in Vodafone companies there are a non-zero number of PS domain only subscriptions which use SMS. 
8.2
Is “native SMS over LTE” in addition to, or a replacement of, “SMS over SGs”?

This needs to be studied, and the impact on existing developments considered.
· Replacing “SMS over SGs” with “native SMS” would mean that the existing MME <-> UE SMS messages could be reused. However, currently the mobile can only send (and receive?) these messages when ‘combined attached’ and hence some EMM changes would still be needed.
· Having both “native SMS over LTE” and “SMS over SGs” would provide continuity for the current mobile mechanisms which have a choice of PS and CS domains for sending SMS. 
The “SMS over IMS” specifications were developed for delivering SMS over non-3GPP technologies, so, there is no intention that these specifications are removed if “native SMS over LTE” is specified.

8.3
How could “native SMS over LTE” unify the eco-system?

As described above, successful utilisation of “SMS over IMS” requires legacy MAP signalling to set the message waiting flags. Hence an IMS centric operator needs to maintain both IMS and MAP based systems.

Similarly, an operator aiming to use “SMS over SGs” has roaming problems when their terminals enter an IMS centric network and will need to develop some form of “SMS over IP” solution. While “mandating” all operators to implement “SMS over SGs” may appear attractive, this is really NOT a solution for operators without a 3GPP legacy network.
Conversely the adoption of “native SMS over LTE” seems to be a simple solution for both “IMS Centric” and “CSFB centric” operators that minimises the changes needed by all operators. 
Note: 
for operators interested in “CS over PS”, the availability of the “native SMS over LTE” solution would seem to provide a lower complexity solution for data-only devices.

9
Summary

Successful commercial launch of LTE will require roaming and SMS delivery to work smoothly.

Currently, no solution to universal SMS roaming seems to exist as: 
- the HPLMN can’t force the VPLMN to (buy 3GPP MSCs and) implement “SMS over SGs”, while
- the HPLMN can’t ensure that all mobiles have SMS over IMS clients.

It is therefore suggested that 3GPP SA urgently addresses this issue as a key topic for commercial launch of LTE systems, i.e. with the priority of a Release 8 issue.
10
Proposal
SA plenary is requested to:

a) 
Ask SA2 to review these issues and to attempt to identify a unified way forward. 

b) 
Ask SA2 and the relevant CT Working Groups to draft technically correct release 8 CRs (potentially covering more than one solution if a consensus solution cannot be found)

c) 
Use the September round of 3GPP plenary meetings to conclude this issue.
Annex A: Technical outline of ‘Native SMS over LTE’
A.1 Message flows

Note 1: 
these message flows are identical to existing PS domain SMS message flows with the exception that the SGSN is replaced with SGSN/MME!
Note 2: 
in line with the current specifications, the message flows show the SMS-GMSC and SMS-IWMSC as separate boxes. However, they are normally integrated with the SMS-Service Centre, and, they should NOT be confused with the normal MSCs used for voice calls! 
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Figure 1a: MT SM delivery over LTE/SAE message flow
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Figure 1b: MO SM delivery over LTE/SAE message flow
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Figure 2a: MT SM delivery on CM-sublayer in S1 mode
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Figure 2b: MO SM delivery on CM-sublayer in S1 mode
A.2
Combined/Separated MME and SGSN

A.2.1
MAP on standalone MME?

As the SMS Service Centres can be in a 3rd party’s network, it is easiest to keep with them using MAP signalling. However, for a standalone MME, it may be inappropriate to add a MAP interface to it. In this case, the use of an external MAP-DIAMETER conversion function can be used within the VPLMN. Such node might already exist for roaming signalling and/or access to a legacy MAP based EIR.
A.2.2
Dual registration on MME and SGSN

When a combined MME/SGSN receives an MT-SMS, then the combo-node looks to see which is the current RAT (if ISR is inactive) and pages on that RAT (unless the UE is in connected mode.) If ISR is active (and the UE is not in connected mode) then the node pages on both RATs. If the UE is in connected mode (or GPRS-READY state), the S1/Iu/Gb ‘connection’ is used to deliver the SMS directly as NAS signalling.
For separated MME and SGSN, the HSS passes the MME and SGSN addresses (but not the MSC’s address) to the SMSC and the SMSC treats the MME and SGSN as if they were a (release 97 onwards) MSC and SGSN.
A.2.3
SMS message waiting flag
The existing Release 8 EPC, specifications support the handling of a ‘message waiting’ flag in the MME (see section 5.3.11, “UE Reachability procedures” of 23.401). 
A.3
Testing
Two new GCF/RAN 5 tests would be needed. This is less than for SMS over CSFB.
In operational environments, testing is easier than with CSFB as no MSC is required in the ‘test environment’.
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