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Abstract of the contribution:

Different solutions for optimization of the user plane for small data have been discussed and incorporated in the eMTC TR. This paper addresses the three main concerns with the proposed UP solutions.

Introduction
Different solutions for optimization of the user plane for small data have been discussed and incorporated in the eMTC TR. Key concerns with the proposed UP solutions can be summarized as:

Small data fast path (clause 5.1.1.3.6.2):

· New security handling in the UE and the SGW
· Issue with SGW relocation for SIPTO@LN
Connectionless data transmission (clause 5.1.1.3.6.3):

· Storage of UE context in the RAN in idle state
These key issues can be resolved by doing the signalling to MME at every service request and S1 release, but avoiding the S11 signalling to SGW at these procedures by doing on-path S1-U connection setup according to the small data fast path and connectionless data transmission solutions.

Such a solution will use the existing AS security, support SGW relocation at SIPTO@LN, and doesn’t store UE context in the RAN in idle mode. The optimization level for small data will not be as high as the original solutions, but the impact on the system will be reduced.  

The main benefits with the user plane optimization for small data are that it with a relative small impact on the system:

- Eliminates all S11 signalling at Service Requests and S1 Releases. This is especially beneficial for frequent transmission of small data in idle mode, e.g. MTC sensor devices reporting a measurement (e.g. water flow/temperature/water level) every minute continuously 24/7.

- Reduces the response time at service requests. The S11 modify bearer signalling is not needed before UL and DL can be transmitted.
- Solves the race problem with the Service Request in current standard were UL data reaches the SGW before the S11 modify bearer request message reaches the SGW.

Proposal 
It is proposed to add the described solution to the TR or to merge it with the existing solution 5.1.1.3.8 of the TR, for further comparison with other solutions.
First change

5.1.1.3.6.X
Alternative C: Small data UP optimization

5.1.1.3.6.X.1
General
The small data UP optimization can be triggered from the MTC device, or it can be triggered within the network. When triggered from the MTC device, some indication is added to the service request (e.g. a new indication or a specific service type for small data). When triggered within the network the MME decides to use the small data UP optimization based on some parameters such as APN, subscription parameters, traffic statistics etc. 

5.1.1.3.6.X.2
Small data user plane optimization
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Figure 5.1.1.3.4.1.3-1: UE service request procedure for small data

1. The MTC device sends a service request to the MME. It indicates that the service request is for small data.

2. The eNB indicates its support for the small data UP optimization in the S1AP Initial UE message, carrying the service request to the MME.

4. The MME decides based on the service type to use on-path signalling to establish the S1-U connection between the eNB and the SGW. The MME may also decide to establish the S1-U connection based on other parameters such as APN, subscription parameters, traffic statistics etc. It includes a small data command in the Initial Context Setup Request and sends it to the eNB.

5. Radio bearers are established according to current standard.

6. The M2M device sends its UL data after the radio bearers have been established. The eNB forwards the data on the S1-U interface according to current standard, except that a GTP-U extension header with the eNB F-TEID is added to the GTP-U PDU if a small data command was received from the MME at step 4.

For bearers where the eNB doesn’t receive any UL data after the radio bearer establishment, the eNB generates a dummy GTP-U PDU with an extension header with the eNB F-TEID and sends to the SGW.

The SGW stores the eNB F-TEID if a new F-TEID was received. SGW forwards the received GTP-U PDU to PGW (except for dummy packets which are discarded). The SGW inactivity timer is restarted. 

NOTE: The details to ensure S1-U connection setup and packet delivery (e.g. to send the eNB S1-U F-TEID in one or multiple UL packets or to depend on some feedback) is for stage 3 considerations.
7. The eNB responds to MME with Initial Context Setup Complete. The MME suppresses the modify bearer signalling on S11 (step 8 to 12) if a small data command was given to eNB in step 4.

13. Subsequent DL and UL data can be sent. If DL data is received in the eNB, the eNB stops adding the extension header with the eNB F-TEID to GTP-U UL PDUs.

14. The SGW sets the S1-U connection as inactive at inactivity timeout. The SGW inactivity timeout is by configuration set to a value slightly less than the eNB inactivity timeout.

15. The eNB starts the normal S1 release procedure at inactivity timeout.

16. The MME suppresses the modify bearer signalling on S11 (step 17 to 18) if a small data command was given to eNB in step 4.
5.1.1.3.6.X.3
Impacts on existing nodes and functionality

Impacts to UE:

· None (if the UP optimization is triggered within the network e.g. for “messaging” subscriptions)

· Alternatively a new value (‘small data’) to the ServiceType parameter of the Service Request message. 

Impacts to SGSN/MME:

-
Handshake support in existing signalling for small data UP optimization with SGW and eNB

-
Include command in the Initial Context Setup Request message to use the UP optimization for S1-U setup.

-
Suppress S11 signalling to SGW at Service Requests and S1 Release when the UP optimization is used.

Impacts to eNB:
-
If the MME/SGSN has commanded to use the UP optimization, the eNB includes the eNB S1-U F-TEID in the first UL GTP-U packet. If there are multiple bearers it also generates dummy UL packets including the eNB S1-U F-TEID on other bearers where there are no UL data at the service request.

Impacts to SGW:
-
The SGW stores the eNB F-TEID if a new F-TEID was received on the S1-U. 

-
SGW maintains an inactivity timer for DL S1-U connections that where activated using on-path signalling. 

5.1.1.3.6.X.4
Alternative C evaluation
5.1.1.3.6.X.4.1 
Benefits 

The UP optimization has a relative small impact on the 3GPP system compared to several of other proposed small data solutions. The benefits with the solution are:

· Eliminates all S11 signalling at Service Requests and S1 Releases. This is especially beneficial for frequent transmission of small data in idle mode, e.g. MTC sensor devices reporting a measurement (e.g. water flow/temperature/water level) every minute continuously 24/7.

· Reduces the response time at service requests. The S11 modify bearer signalling is not needed before UL and DL can be transmitted.  
· The race problem with the Service Request in current standard were UL data reaches the SGW before the S11 modify bearer request message reaches the SGW would be solved.
5.1.1.3.6.X.4.1 
Drawbacks 

For a large group of MTC sensor type of devices using a single bearer and a message type of communication, there should be no significant drawbacks.

If the small data user plane optimization is used for a general UE, some drawbacks are:

· Additional (dummy) packets on S1-U are required if the UE has multiple bearers.

· The S1-U connection setup may be delayed if initial GTP-U packets are lost on the S1-U interface.
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