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Abstract of the contribution: This contribution proposes some updates to evaluations of some SDDTE solutions.
1 Proposal

It is proposed to update the following modifications to the TR 23.887.

* * * Begin of Changes No.1* * *  

 5.1.1.3.4
Solution: Stateless Gateway for cost efficient transmission of infrequent or frequent small data   
5.1.1.3.4.2
Impacts on existing nodes and functionality

-
eNB: 

-
support GTP-U header extensions (S1-U);

-
when sending NAS or HO related messages to MME indicate support of optimized signalling (S1-MME);

-
on X2 HO, include the SGW support indication to the target eNB (X2).

-
receive new control information from S1-MME (e.g. APN ID code)

-
CGW: 

-
obtain control signalling information (i.e., eNB TEID) from GTP-U header received from S1-U.

-
device context instantiation upon receipt of uplink traffic, and device context release upon user inactivity;

-
MME: 

-
assignment of IP address, CGW's S1-U IP address and TEID during E-UTRAN attach when the criteria described in 5.1.1.3.4.1.1 are met; 

-
pass new control information via S1-MME (e.g. device ID)

-
S11 signalling removed during related attach, tracking area update, handover and detach procedure; 

5.1.1.3.4.3
Solution evaluation

Editor’s Note: The benefits and drawbacks below are not yet reviewed or agreed. They are kept here only to stimulate thought. 
5.1.1.3.4.3.1 
Benefits 

-
reduction in the long term state information to be retained in the packet gateways; 

-
reduces MME/SGW signalling to resume uplink or downlink data transmission for a UE in idle mode and during handover;

-
supports IP-based small data transmission (i.e. UE still allocated an IP address); 

-
small data packets do not cross Control Plane entities (i.e. MME, SGSN); 

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

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

-
no UE impact (assuming no IP address formats); 
5.1.1.3.4.3.2 
Drawbacks

-
Limited to UEs with a single PDN connection and single bearer and conditions described in 5.1.1.3.4.1.1 are met.

-
Extra intelligence in the CGW to instantiate and release device contexts for active user plane connections and to update device contexts with RAN address upon inter-eNB/RNC mobility;

-
Although signaling is reduced, idle-to-connected transitions are required;

-
Does not apply to roaming scenario (lack of S5/S8 interface), if the user traffic must be home routed.
* * * Begin of Changes No.2* * *  

 5.1.1.3.6.2
Alternative A: 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 low mobility UEs that have 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;

-
Need to configure the same timer value in eNodeBs and MME, which the configuration work could incur extra operation cost, and hard to change those configurations;

-
The same timer value configured does not fit all different traffic patterns; 
-
For high mobility UEs, more eNBs need to store related contexts. 

* * * Begin of Changes No.3* * *  

 5.1.1.3.6.3
Alternative B: Connectionless Data Transmission
5.1.1.3.6.3.3
Impacts on existing nodes and functionality

-
UE

-
new connectionless data procedures;

-
 security context caching and token handling
-  handover procedure needs modifications;
-
eNB/RNC

-
new connectionless data procedures;

-  UE context caching and token handling

-
SGW

-
new connectionless data procedures;

-
MME/SGSN

-
new connectionless data procedures;

5.1.1.3.6.3.4
Alternative B evaluation

Benefits 

-
greatly reduce the signaling in RAN, MME, SGSN, SGW to resume uplink or downlink data transmission for a UE in idle mode by eliminating the need of service request. The benefits materialize when the UE repeats UL data transmission in the same Cell within the Token validity time;
-
supports IP-based small data transmission (i.e. UE still allocated an IP address); 


-
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 low mobility UEs that have frequent and infrequent small data transmission, including bursty transmissions;

-
a long term optimization that can be used for efficient support of small data transmission;

-
The UE decides when to use the connectionless or connection oriented mode of operation;

-
No impact on architecture security functional allocation.
Drawbacks

-
Impacts on SGW, MME/SGSN, UE, eNB/RNC;

- 
Potential latency in purging users from the system;
-
Storage of UE context in the RAN in idle state;
-
Extra processing and intelligence in the SGW to maintain timers for active connectionless PDN connections and to update UE contexts with RAN address upon inter-eNB/RNC mobility;

* * * Begin of Changes No.4* * *  

 5.1.1.3.7
Solution: Service Request signalling reduction by RRC message combining  
5.1.1.3.7.3
Solution evaluation
Editor’s note: this section is not finalised. RAN WG evaluation result should be considered.
Benefits:
-
The number of messages exchanged over the air is reduced.
Drawbacks:

-
Big impacts on RAN level procedures, such as the random access procedures and etc. 
These DRB and AS security context related IEs still transferred over the air, and take into account that the reduced overhead of non transmitted message, the optimized signalling efficiency seems not significant.
* * * End of Changes* * *  
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