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Abstract of the contribution: Proposes an optimized relay of SMS for constrained CIoT devices.
Introduction
This paper proposes mechanisms to relay SMSes between the CIoT device and the C-SGN node or MME node.

The “Solution - Transfer of device trigger or data via optimised SMS” in 3GPP TR 23.888 identified the possibility of “Removal of CP protocol layer” while only transmitting the SMS data which is sent in RP-DATA messages, which would save messages on the radio interface. As CIoT devices may use a low bitrate radio e.g. a narrowband radio, and require a number of re-transmissions in case coverage enhancements are required, it would make sense to use an optimized protocol stack for SMS in these devices. Further, as these CIoT devices may be constrained in memory size it may also make sense to support devices with minimal protocol stacks, which may be achieved by e.g. removing the need of the CP and RP protocols (SM-RL and the CM-sublayer) while maintaining a general purpose data communication layer over the air interface. As these CIoT devices may support only one RAT dedicated for CIoT purposes it should be possible to support roaming of such devices if the network would support such new general purpose data communication layer and interworking towards SMS (when such RAT dedicated for CIoT purposes is supported by the network).  
Proposal

It is proposed to capture the following procedure in TR 23.720. 
***** First Change *****
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.368: "Service Requirements for Machine-Type Communications".

[3]
3GPP TS 23.682: "Architecture enhancements to facilitate communications with packet data networks and applications".

 
[x2]
3GPP TS 24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface ".
***** Next Change *****

6.x
Solution #: Optimized SMS relay for CIoT
6.x.1
Background
The solution relates to key issue X for “Support of Optimised SMS”.
Many CIoT devices are expected to be ultra-low cost, low complexity and low bitrate devices. For such devices it is essential that the software “footprint”, e.g. protocol stacks in the device, can be kept as small possible in terms of memory size and with as low complexity as possible to reduce cost and processing requirements. It is also essential that information communicated has a minimized overhead, since every bit sent over the radio interface is costly in terms of power for the device and in terms of radio resources for the network operator. 

The current SMS standard uses protocols that are quite “talkative” over the radio (e.g. the RP/CP protocols) and with quite excessive number of layers in the protocol stack. The two figures below are extracted from the TS 24.011 [x2] which specifies the SMS radio protocols. In the second figure below it is shown that four messages over the radio between the EMM entity in the MME and the EMM entity in the UE are required to convey one MT SMS.
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Figure 6.x.1-1: TS 24.011 Figure 2.1e, Protocol hierarchy for packet-switched service in S1 mode

The CM‑sublayer, in terms of the Short Message Service Support, provides services to the Short Message Relay Layer.

On the MS‑side the Short Message Relay Layer provides services to the Short Message Transfer Layer. The Short Message Relay Layer is the upper layer on the network side (MSC or SGSN or MME), and the SM‑user information elements are mapped to TCAP/MAP.

The peer protocol between two SMC entities is denoted SM‑CP, and between two SMR entities, SM‑RP.

LTE Mobile Terminated Messaging on CM-sublayer in S1 mode if packet-switched service is used

[image: image1.wmf] 

CP ACK

 

MNSMS

-

REL

-

req

 

MNSMS

-

REL

-

req

 

SM

-

RL

 

CM

 

E

MM

 

E

MM

 

CM

 

SM

-

RL

 

CP

-

DATA

 

MNSMS

-

DATA

-

Ind

 

(RP 

ACK

)

 

E

MMSMS

-

UNITDATA

-

Req

 

(CP

-

ACK)

 

E

MMSMS

-

UNITDATA

-

Ind

 

(CP

-

DATA)

 

CP DATA

 

E

MMSMS

-

UNITDATA

-

Ind

 

(CP

-

ACK)

 

CP ACK

 

E

MMSMS

-

UNITDATA

-

Ind

 

(CP

-

DATA)

 

MNSMS

-

EST

-

Req

(RP DATA)

 

E

MMSMS

-

UNITDATA

-

Req

 

(CP

-

DATA)

 

 

E

MMSMS

-

UNITDATA

-

Req

 

(CP

-

ACK)

 

E

MMSMS

-

UNITDATA

-

Ind

 

(CP

-

ACK)

 

MNSMS

-

EST

-

Ind

 

(RP

 

DATA)

 

MNSMS

-

DATA

-

Ind

 

(RP ACK)

 

 

E

MMSMS

-

UNITDATA

-

Req

 

(C

P

-

DATA)

 

E

MMSMS

-

REL

-

Req

 

MME

 

 

U

E

 


Figure 6.x.1-2: TS 24.011, Figure, Annex A: Arrow diagram A10

6.x.2
Optimized SMS relay

6.x.2.1
Optimized protocol stack
The optimized SMS relay replaces two of the layers (the SM-RL and the CM-sublayer) with one layer Short Message Internet-of-Things Relay Layer (SM-IRL) that uses a new small data delivery (“SmallData-sublayer” or “SD-sublayer”) that may be specified as part of this study. This would both minimize the signalling over the radio and reduce the complexity and footprint in the CIoT device. 

The SM-IRL layer implements the service primitives needed by the SM transfer later (SM-TL) in the UE/CIoT device and in the MME/C-SGN. Any service primitives not relevant for CIoT devices compared to legacy SMS may be omitted. 
Editor’s Note: Appropriate naming of the new layer and the new protocol is left for stage 3 to decide. 
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Figure 6.x.2.1-1: Protocol hierarchy for optimized SMS relay for CIoT

SM-IRL = Short Message Internet-of-Things Relay Layer.
Editor’s Note: The details of the new SM-IRL layer, the SM-IRP protocol and mapping to the underlying sublayer is stage 3 work. What sublayer may be used (e.g. what SD-sublayer and/or EMM-sublayer) is dependent on SA2 decisions.
6.x.2.2
Optimized MT SMS 

In the two figures below only two SD-DATA messages are used between the SD-sublayer in the MME/C-SGN and the SD-sublayer in the UE/CIoT Device to convey one MT SMS. Optionally is only one SD-DATA message used if it is considered sufficient that the lower layers used by the SD-sublayer (e.g. S1AP+RRC) can acknowledge a successful data transfer to the UE.
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Figure 6.x.2.2-1: CIoT MT SMS on the SD-sublayer
SD = Small Data
IRP = Internet-of-Things Relay Protocol
The Small Data sublayer (SD-sublayer) is aimed to use a small data transfer based on proposed new solutions for small data delivery described in this study TR 23.720 that might eventually be specified. 
Editor’s Note: If MSISDN-less MT SMS is needed, what was done for Device Triggering can be used.
6.x.2.3
Optimized MO SMS 
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Figure 6.x.2.3-1: CIoT MO SMS on the SD-sublayer

NOTE:
If a Service Request Procedure is required for MO SMS depends on the small data sublayer. Also it may not be needed if a RRC connection already exists

6.x.3
Impacts on existing nodes

UE:  The UE/CIoT device uses a simplified short message relay layer and relay protocol for CIoT. The Small Data Sublayer implements service primitives for relaying SMSes. The application in the UE/CIoT device, the SM application layer (SM-AL) and SM transfer layer (SM-TL) in the UE uses the new SM-IRL relay layer to relay SMSes to/from the network.
MME/C-SGN: The MME/C-SGN uses a simplified short message relay layer and relay protocol for CIoT. The Small Data Sublayer implements service primitives for relaying SMSes. SMSes conveyed by the MME/C-SGN, e.g. using the SGd and SGs interfaces, uses the new SM-IRL relay layer to relay SMSes to/from UE/CIoT devices.   

6.x.4
Solution Evaluation

The solution provides legacy SMS services to constrained CIoT devices, taking advantage of new small data delivery specified for CIoT, therefore enabling implementation with a minimum signalling (e.g. combining the legacy RP and CP layers) over the radio and a smaller footprint for the protocol stack on the device. 
***** End of Changes *****
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