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Abstract of the contribution: This contribution describes a solution for f Key Issue - Efficient Small Data Transmission using C-plane signalling over S1, S5/S8 interfaces
Discussion:
In TS 23.887 version 0.2.1, the solution conveying small PDU by the NAS and GTP-C between UE and SGW are captured. This paper proposes one step further conveying small PDU by signalling message over the S5/S8 interface. Although the concept is similar, this is a stand-alone solution and thus there is no dependency to any other solutions that has been captured in the Key Issue - Efficient Small Data Transmission.

In general, it is expected that a large number of MTC device, comparing to normal UE, will be accommodated by the EPS in near future. It means that holding network resources for MTC devices should be optimised as much as possible in order to reduce CAPEX for accommodating MTC users. This contribution targets S1 and S5/S8 bearers to be optimized by eliminating User plane resources in the eNB, SGW and PGW.
This proposal consists of the following updates for the EPS. Most part of updates is common to the GPRS.
· New APN configuration data for small data MTC device is introduced.

· Indicates whether this UE usually communicate small data or not.

· (Maximum) size of small data.

· When the MTC device attaches to the EPS, the MME examine whether this UE has small data attribution. If yes, then MME initiate a PDN connection without User plane between eNB and PGW.

· When PGW receives the DL PDU, the received DL PDU is conveyed to the eNB using S5/S8 GTP-C/PMIP message, S11 GTP-C message and S1 AP message.

· When eNB receives the UL PDU, the received UL PDU is conveyed to the PGW using S1-AP message, S11 GTP-C message and S5/S8 GTP-C/PMIP message.

NOTE: Only small updates are expected to stage 2 specifications since there is no intention to modify current architecture and signalling flows. This function can be realized mainly by protocol level in both RAN3 and CT4. Example, GTP-C TEID is also used as GTP-U in S5/S8. Or Pseudo TEID is assigned for GTP-U, etc.
· If large size PDU is received from external NW for small data MTC device, the PDN GW initiated bearer modification procedure takes place. The updated bearer can be eliminated after large PDU transmission. This can be initiated by the PGW. Example, by timer.

NOTE: It is expected that large size data should be handled even for small data MTC device. For example, Firmware version updates. However, this should be rare event for the small data MTC device.

It is of our opinion that no impacts to UE, as this solution can be characterised, is a great advantageous since it can apply not only small data MTC devices as defined in Rel-12 but also other devices including existing devices in the market as well.

The following Figures illustrate the difference between current DL PDU transmissions and the other one with proposed solution taking GTP based S5/S8 as an example.
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Figure 5.1.1.3.X.1-1: DL DPU transmission in current EPS architecture
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Figure 5.1.1.3.X.1-2: DL DPU transmission by proposed solution
The following Figure illustrates the ATTCH procedure to offer better understanding of this solution. The RED colour texts are additional parameters to the message flow of the attach procedure for GTP based S5/S8.
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Figure 5.1.1.3.X.1-2: ATTCH follow impacts
4)
The HSS provides the Null-User plane attribution and maximum size of PDU for transmitting PDU over the C-Plane signalling. 

5)
The MME sends Create Session Request to SGW/PGW with Null-User plane attribution (NU flag) and maximum size of PDU (Size) parameters. The Size parameter is used in the PGW to judge whether normal GTP-U plane needs to be established when DL packet is arrived.

6)
The PGW/SGW sends Create Session Response message to the MME with indicating the status of Null-U (NU status1).

7)
The MME sends Initial Context Setup Request message to eNB with NU flag and Size parameter.

10) The eNodeB sends Initial Context Setup Response to MME with indicating the status of Null-U (NU status2).

11)
The MME sends Modify Bearer Request message with NU statu2 parameter to the SGW. At this point, the SGW knows both Null U statuses for both S1 and S5/S8 interfaces. If the NU statsu1 is YES, then UL PDU is forwarded to the PGW using GTP-C signalling. If the NU status 2 is YES, then DL PDU is forwarded to the MME over the S11 interface, otherwise, forwarded to the eNB over the normal S1-U tunnel.

The following pictures illustrate the user data handling by comparing with solutions that have been captured in the TS 23.887.
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The S5 is the main target for this proposal since the
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It is proposed to include the solution below in clause 5.1.1.3 of TR 23.887.
Start of 1st Change

5.1.1.3.x
Solution: Efficient Small Data Transmission using C-plane signalling over S1, S5/S8 interfaces
5.1.1.3.x.1
General

In general, it is expected that a large number of MTC device, comparing to normal UE, will be accommodated by the EPS in near future. It means that holding network resources for MTC devices should be optimised as much as possible in order to reduce CAPEX for accommodating MTC users. This contribution targets S1 and S5/S8 bearers to be optimized by eliminating User plane resources in the eNB, SGW and PGW.
This proposal consists of the following updates for the EPS. Most part of updates is common to the GPRS.

· New APN configuration data for small data MTC device is introduced.

· Indicates whether this UE usually communicate small data or not.

· (Maximum) size of small data.

· When the MTC device attaches to the EPS, the MME examine whether this UE has small data attribution. If yes, then MME initiate a PDN connection without User plane between eNB and PGW.

· When PGW receives the DL PDU, the received DL PDU is conveyed to the eNB using S5/S8 GTP-C/PMIP message, S11 GTP-C message and S1 AP message.

· When eNB receives the UL PDU, the received UL PDU is conveyed to the PGW using S1-AP message, S11 GTP-C message and S5/S8 GTP-C/PMIP message.

NOTE: Only small updates are expected to stage 2 specifications since there is no intention to modify current architecture and signalling flows. This function can be realized mainly by protocol level in both RAN3 and CT4. Example, GTP-C TEID is also used as GTP-U in S5/S8. Or Pseudo TEID is assigned for GTP-U, etc.
· If large size PDU is received from external NW for small data MTC device, the PDN GW initiated bearer modification procedure takes place. The updated bearer can be eliminated after large PDU transmission. This can be initiated by the PGW. Example, by timer.

NOTE: It is expected that large size data should be handled even for small data MTC device. For example, Firmware version updates. However, this should be rare event for the small data MTC device.

The following Figures illustrate the difference between current DL PDU transmissions and the other one with proposed solution taking GTP based S5/S8 as an example.
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Figure 5.1.1.3.X.1-1: DL DPU transmission in current EPS architecture
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Figure 5.1.1.3.X.1-2: DL DPU transmission by proposed solution
The following Figure illustrates the ATTCH procedure to offer better understanding of this solution. The RED colour texts are additional parameters to the message flow of the attach procedure.
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Figure 5.1.1.3.X.1-2: ATTCH follow impacts
4)
The HSS provides the Null-User plane attribution and maximum size of PDU for transmitting PDU over the C-Plane signalling. 

5)
The MME sends Create Session Request to SGW/PGW with Null-User plane attribution (NU flag) and maximum size of PDU (Size) parameters. The Size parameter is used in the PGW to judge whether normal GTP-U plane needs to be established when DL packet is arrived.

6)
The PGW/SGW sends Create Session Response message to the MME with indicating the status of Null-U (NU status1).

7)
The MME sends Initial Context Setup Request message to eNB with NU flag and Size parameter.

10) The eNodeB sends Initial Context Setup Response to MME with indicating the status of Null-U (NU status2).

11)
The MME sends Modify Bearer Request message with NU statu2 parameter to the SGW. At this point, the SGW knows both Null U statuses for both S1 and S5/S8 interfaces. If the NU statsu1 is YES, then UL PDU is forwarded to the PGW using GTP-C signalling. If the NU status 2 is YES, then DL PDU is forwarded to the MME over the S11 interface, otherwise, forwarded to the eNB over the normal S1-U tunnel.

5.1.1.3.x.2
Impacts on existing nodes and functionality

Editor’s note: To be completed.

Updates to eNB, MME, SGW, PGW and HSS are expected. 

NOTE: No impacts to UE, as this solution can be characterised, is a great advantageous since it can apply not only small data MTC devices as defined in Rel-12 but also other devices including existing devices in the market as well.

5.1.1.3.x.3
Solution evaluation

Editor’s note:  To be completed
Depending on the network configuration, this solution can work only for S1/S11 interface or only for S5/S8 interface or both.

S1/S11 only case for example: In case inbound roamer establishes a home routed PDN connection and the PGW in his HPLMN does not support this function, then this function applies only on S1/S11 interfaces.

S5/S8 only case for example: If some of eNB within operator network does not support this function, then this function applies only on S5/S8 interfaces.

End of 1st Change
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