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Discussion
As identified in TS 23.720 [1] (see Table 1) there are types of M2M devices that have some mobility aspects e.g. fleet management, railroad etc tracking devices.  Some of these types of devices are expected to send data less than 140 octets at a time. In addition such devices will move (by there very nature being a tracking device) from legacy LTE, GERAN, UTRAN networks into and out of CIoT based networks especially as CIoT will be islanded based coverage initially.  
	5.3
Key Issue 3 - Efficient support of tracking devices using small data transmission for narrowband Cellular IoT 
5.3.1
Description

This key issue aims to provide solution to support highly efficient handling of tracking devices using small data transmissions for ultra-low complexity, power constrained, and low data-rate ‘Internet of Things’ devices, called NB (narrowband) CIoT devices. It is expected that the number of such devices will increase exponentially but the data size per device will remain small. Small data traffic characteristics for tracking MTC applications may lead to inefficient use of resources in the 3GPP system. It is to be noted that the existing E-UTRAN/EPC (i.e. S1-based) architecture might not be best optimized for tracking devices using small data transfer and therefore, would require optimizations to support data handling for NB CIoT devices. Support of tracking devices is not expected to fit within the GERAN TR 45.820 traffic models for the inter-arrival time periodicity.

5.3.3
Traffic model for efficient support of tracking devices using small data transmission for narrowband Cellular IoT
5.3.3.1
Mobile Autonomous Reporting (MAR) periodic tracking reports

Periodic uplink reporting is expected to be common for tracking cellular IoT applications in different sectors, e.g. transportation (automotive industry, fleet management, railroad), health and medical (patient monitoring, sports), asset management (tracking/location management). 

This is a relevant use case for CIoT. It is not expected to fit within the GERAN TR 45.820 Traffic model. 

The traffic models are for further study. Input from RAN is expected.


Table 1 – Extract from 3GPP TS 23.720 [1]

These types of devices are also expected to mostly generate Mobile Originated traffic. One transport mechanism that is a candidate for these tracking devices is SMS.  SMS is being considered within the scope of 3GPP TS 23.720 [1].
	5.7
Key Issue 7 - Support of SMS

5.7.1
Description

In the scope of this key issue we need to identify how to efficiently support SMS and at least address these topics: 

1.
Whether the combined attach is used to obtain SMS transfer service or just a PS attach.

2.
Whether CIoT devices will exist which do not need any PDN connection and just operate using SMS-based data transfer and identify related solutions.




Table 2 – Extract from 3GPP TS 23.720 [1]

SMS today in legacy networks is very intensive on messaging transfer, Table 3 shows the excessive number of messages that are used to transfer a single mobile originated SM (MNSMS-EAST-Req[RP Data]) from a UE to an MME.  You can see that for each single message there are 4 CP messages that are sent between the UE and MME as well as RP data layer.
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Table 3 – Extract from 3GPP TS 24.011 [2]

3GPP TS 23.887 [3] § 5.1.1.3.2 Solution: Optimized handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN tried to address the issue illustrated in figure 4 and describes in limited detail a way to send optimised SMS.  The solution in 3GPP TS 23.887 [3] still requires the UE to perform an ATTACH, separately from the transmission of the SMS data. 3GPP TS 23.887 [3] describes the transmission of SMS data (using the RP protocol) within a new NAS message sent after the ATTACH procedure is complete; they propose to not use the SM-CP layer.
The proposal in this paper looks at sending the SMS PDU in the Attach message (For MO SMS) and receiving a MT SMS in Attach Accept or Reject depending on the number of messages to send.  In addition the RP layer between the UE and MME has been removed, the consequences of this are the SMS-C address cannot be transferred from the UE to MME. However given M2M devices are expected to have a single point of contact e.g. the same SMS-C address it is proposed the HSS provide this address information.
 Proposal
To provide an option for a UE, it the application is suited to it, to send and receive SMS data in an Attach, Attach Accept and Attach Reject procedures.
****Start of new text****
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NEXT CHANGE
5.Y
Key Issue X – Optimised Support of SMS transmission
5.Y.1
Description
The current Short Message Service standard as defined in 3GPP TS 23.060 [13] uses protocols that are quite “talkative” over the radio (e.g. the RP/CP protocols as defined in 3GPP TS 24.011 [xx]) and with quite excessive number of layers in the protocol stack. In CIoT there is an opportunity to optimise the way SMS is sent, in the scope of this key issue we need to identify how to optimise support SMS and at least address these topics: 

1.
Reduce the "talkative" over the radio.

2.
Optimisations needed for devices that mainly originate Short Message's only so that the network does not attempt to deliver pending short messages. 
****Start of next change****

6.X
Solution X: Optimised SMS over PS without combined attach and default PDN connection
6.X.1
Description
6.X.1.1
General
This solution address's Key Issue X as described in subclause 5.Y.
NOTE: This solution is using terms described in architecture solution described in clause 6.1.

6.x.1.2
Attach with MO SMS PDU
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Figure 6.X.1.2-1: Attach with MO SMS PDU
In certain scenarios it is desirable that the UEs attach without performing a bearer setup and include the SMS PDU. In this case the following procedure can be followed: 

1. UE sends initial attach with “MO SMS only” in order to signify that it wants to register without creating a PDN connection and includes a Mobile originated SMS PDU as specified in 3GPP TS 23.040 [9]. This follows the TS 23.401 [8] attach procedure with an extra indicator “MO SMS only” in order to indicate that the UE wants to attach without immediately establishing a PDN connection and includes an SMS PDU. 
2. The C-SGN processes the initial attach and identifies that the UE does not want to establish a PDN connection and wants to send a MO SMS, therefore it does not further follow the initial attach procedures towards the PGW as defined in TS 23.401 [8].

3. C-SGN authenticates the UE following normal procedures

4. The C-CSGN performs a Location Update to the HSS including the reason for Location Update e.g. MO SMS only. . If the UE is authorised to perform MO-SMS then the HSS will either send the subscription information to the C-SGSN or send back a Location Update acknowledgement with an indication that UE is authorised for MO SMS.  The HSS also includes the SMS-C address.

5
C-SGN establishes UE context indicating to RAN node that only SRB is needed and without requesting DRBs to be established

6-7
 RRC message establishes only SRB

8
S1 message is acknowledged

9 
C-SGN sends Attach Reject with “indication indicating SMS PDU was received and accept” to UE

10
.The C-SGN sends the SMS PDU using existing procedures to the SMS-C as defined in 3GPP TS 23.060 [13] with the following modification:

i)
the SMS-C address that was provided in step 4 is used in the Forward Short Message.

6.x.1.3
Attach with MT SMS PDU
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Figure 6.x1.3-1: Attach for MT SMS single message to deliver
In certain scenarios it is desirable that the UEs attach without performing a bearer setup to determine if there are any MT SM to be delivered. In this case the following procedure can be followed: 

1. UE sends initial attach with “MT SMS only” in order to signify that it wants to register without creating a PDN connection. This follows the TS 23.401 [8] attach procedure with an extra indicator “MT SMS only” in order to indicate that the UE wants to attach without immediately establishing a PDN connection and wants any pending SM to be delivered. 

2. The C-SGN processes the initial attach and identifies that the UE does not want to establish a PDN connection and wants to receive MT SMS, therefore it does not further follow the initial attach procedures towards the PGW as defined in TS 23.401 [8].
3. C-SGN authenticates the UE following normal procedures

4. The C-CSGN performs a Location Update to the HSS including the reason for Location Update e.g. MT SMS only. If the UE is authorised to perform M-SMS then the HSS will inform the C-SGNs if there are or no pending messages to be delivered.  If there are no messages then step 12 will be performed.

5.
C-SGN establishes UE context indicating to RAN node that only SRB is needed and without requesting DRBs to be established

6-7
 RRC message establishes only SRB

8.
S1 message is acknowledged

9. The HSS alerts the Short Message Centre that the UE is available per procedures defined in 3GPP TS 23.060 [13].

10
.The SMS-C sends the SMS PDU in a Forward Short Message as defined in 3GPP TS 23.060 [13] to the C-SGN.

11 
When the C-CSGN receives the SMS PDU from the SMS-C, the C-SGN sends Attach Reject including the SMS PDU as defined in 3GPP TS 23.040 [9] to UE. 
No pending messages
12
The C-SGN sends an Attach Reject including an indication that there are no messages to send.

6.x.1.4
Attach with MT SMS PDU – more messages to send
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Figure 6.x.1.4-1: Attach for MT SMS multiple message to deliver
In certain scenarios it is desirable that the UEs attach without performing a bearer setup to determine if there are any MT SM to be delivered. In this case the following procedure can be followed: 

1. UE sends initial attach with “MT SMS only” in order to signify that it wants to register without creating a PDN connection. This follows the TS 23.401 [8] attach procedure with an extra indicator “MT SMS only” in order to indicate that the UE wants to attach without immediately establishing a PDN connection and wants an pending SM to be delivered. The UE may initiate a PDN connection set up at a later stage if needed.
2. The C-SGN processes the initial attach and identifies that the UE does not want to establish a PDN connection and wants to receive MT SMS, therefore it does not further follow the initial attach procedures towards the PGW as defined in TS 23.401 [8].

3. C-SGN authenticates the UE following normal procedures

4. The C-CSGN performs a Location Update to the HSS including the reason for Location Update e.g. MT SMS only. The HSS will inform the C-SGNs that there are N messages to be sent to the UE.  

5
C-SGN establishes UE context indicating to RAN node that only SRB is needed and without requesting DRBs to be established

6-7
 RRC message establishes only SRB

8
S1 message is acknowledged

9
.The HSS alerts the Short Message Centre that the UE is available per procedures defined in 3GPP 29.002 [x].

10a
.The SMS-C sends the 1st SMS PDU to the C-SGN.

10b
.The SMS-C sends the 2nd SMS PDU to the C-SGN.

10n
.The SMS-C sends the nth SMS PDU to the C-SGN.

NOTE: 
.The SM could come from numerous different SMS-C's.

11 
When the C-CSGN receives the 1st SMS PDU from the SMS-C, the C-SGN sends Attach Accept including the SMS PDU as defined in 3GPP TS 23.040 [9] to UE and an indication of the number of outstanding SM to be sent to the UE, if available.

12
MO and MT SMS procedures following the procedures defined in TS 23.060 [13] are performed while utilising the small data transfer described other sections.
13
When the UE has received the number of outstanding SM as identified in step 11 from the C-SGSN, the UE shall send a Detach to the C-SGSN.

6.x.1.5
Attach with MO/MT SMS PDU

The procedures in sections 6.x.1.2 – 6.x.1.4 can be combined.  With a combined procedures the UE will signal to the network in the Attach that UE wants MO/MT SMS. 
6.X.2
Impacts on existing nodes and functionality
Impacts on UE:

-
SMS PDU's as defined in 3GPP TS 23.040 [9] are sent and received in NAS Attach procedure messages.

-
SMS-C address is not sent to the C-SGN in RP-Data layer (RP & CP Layers are removed).
Impacts on C-SGN comparing with MME:

-
SMS PDU's as defined in 3GPP TS 23.040 [9] are sent and received in NAS Attach procedure messages.
-
SMS-C address needs to be taken from subscriber profile and inserted into outgoing Forward_Short_message as defined in 3GPP TS 23.060 [13].

-
Notifications if SMS PUDs have been successfully received by the C-SGN and if there are pending messages waiting.

Impacts on HSS:

Requires the HSS to store on a per subscriber profile and send to C-SGN:

a)
SMS-C address; and

b)
Number of pending messages waiting.
6.X.3
Solution Evaluation
Benefits:
-
No establishment of DRBs and no resource reservation over the radio interface;

-
Reduced signalling procedures on the radio interface.

Drawbacks:

-


This solution piggybacks SMS PDU as defined in 3GPP TS 23.040 [9] onto the initial NAS uplink message that is extended and it uses downlink NAS message for carrying downlink SMS PDU as defined in 3GPP TS 23.040 [9]. The efforts for setting up the user plane, i.e. related RRC messages and AS security setup, can be avoided.  Battery life of the UE is significantly increased.
****End of new text****
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