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Abstract of the contribution: This contribution revised the Impacts on existing nodes of small data fast path solution.
Start of Change
5.1.1.3.6.2.2
Impacts on existing nodes and functionality

The small data fast path can be introduced in any order in affected network nodes. As the fast path is an “add-on” feature and is triggered to become active by the UE, it will become active when all involved entities (i.e. the UE, eNB, SGW and MME) all support the small data fast path. This facilitates introduction of the feature in networks.
The UE should be capable of:
-
Receiving the SGW Bearer Resource ID for fast path enabled bearers and derive security keys;

- 
Sending and receiving encrypted small data in the fast path using Uu and responding to paging for DL fast path small data. UE impacts are summarized by the description of step 1 & 6 in figure 5.1.1.3.6.2-2 and step 4 in figure 5.1.1.3.6.2-3.
-  making the “small data fast path” decision for UL data before a service request is sent but after a bearer is selected
The eNB should be capable of:

-
Receiving and sending small data on Uu using optimized signalling and on the S1-U interface using GTP-U PDUs and keeping small data fast path related information in a context until a timer expires;
-  Keeping the small data fast path context until the timeout.
-  When UE moves to a new RAT or new cell sending, GTP-U Error Indication as a response to any subsequent DL packets,
-  Saving the small data fast path context in eNB and removing it at the timeout.
The SGW should be capable of:


-
Maintaining a small data security context within the PDN connection (for the lifetime of the PDN connection) and small data fast path parameters within enabled bearer contexts until a timer expires;

-
Forwarding GTP-PDUs between S5/S8 and S1-U and when the ECM-idle bearer has an active small data fast path perform security protection of the data, or trigger paging for DL small data for non-active fast path;
-  making the “small data fast path” decision for DL data before a DDN is sent to the MME.
The MME should be capable of:

-
Provide the UE with Bearer Resource IDs (that can be used by the eNB to derive corresponding SGW S1-U F-TEIDs) for bearers to be small data fast path enabled when the SGW supports it. 

-
Derive small data security keys and send to the SGW as part of existing Session signalling. 
-  Assign a timeout value for the small data fast path.
-  Enable one or more of the established bearers for small data fast path
5.1.1.3.6.2.3
Alternative A evaluation
Editor’s Note: The solution evaluation is work in progress.
Benefits 

-
Eliminates the NAS part of the service request signalling in RAN, MME, SGW. 

-
Application developers are not required to use special handling of small data (but can optionally do so). Real-time criteria driven decision whether data are transferred as small data or normal bearers are established. 

-
Fallback to normal ECM-connected mode possible in any situation e.g. when data on a PDN connection/bearer doesn’t fulfil the small data criteria anymore.

-
Can be used for small data transmission over the user plane with a minimum signalling overhead, e.g. for messaging applications and applications using keep-alive signalling (M2M and Smartphones); 

-
Existing UP functions is reused, e.g. charging, IP address & IP routing, firewalls/NATs/VPNs, DPI, etc; 

-
Small data volume upper limit only constrained by radio design;

-
Suitable for frequent and infrequent small data transmission, including bursty transmissions;

-
Feature introduction in networks are facilitated as it can be introduced in any order in the affected nodes. It becomes active when the involved nodes (i.e. the UE, eNB, SGW and MME) support the small data fast path;

-
Also reduces network load from keep-alive signalling from smart phones;
Drawbacks

-
Impacts on SGW, MME, UE, eNB. Updated state model for the fast path in UE and SGW. Updated paging handling for the fast path;

-
Extra processing and intelligence in the SGW to maintain timers for PDN connections having active fast paths;

-
New security handling of small data in the UE and the SGW. 

-
This solution does not support User Plane compression.
End of Change
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