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Abstract of the contribution: This contribution addresses certain aspects that need to be considered for SDDTE solution evaluation, e.g. the impact to the existing management / services related procedures. 
1 Discussion
During the SA2#97 meeting, several solutions documented in TR23.887 for small data transmission were crossed out. Three main category of solutions that remain for further evaluation are: (1) CP/NAS based solutions; (2) T5/Tsp based solutions; (3) UP/Connectionless based solutions.

One of the major differences between category 1/2 and category 3 solutions is: the Iu/S1-AP interaction procedure has been eliminated for the UP/Connectionless (category 3) solutions. This action reduces the signalling messages for Iu/S1-AP interactions. But this makes it difficult to support management / service related procedures that rely on Iu/S1-AP signalling exchanges.
For example, due to the elimination of Iu/S1-AP interaction, following aspects are impacted:
· NAS overload control / APN congestion control is bypassed
For the UP/Connectionless solutions, there is no MM/SM signalling to the MME when a UE initiates small data transmission from RRC-IDLE state. If at that time the MM/SM is overloaded /congested, there is no possibility for the MME to send back-off timer to the UE. Hence the NAS overload control / APN congestion control is bypassed when the UP/Connectionless solution is used;

· ULI report / query may not be applicable
For the UP/Connectionless solutions, when the UE is activated in fast path/connectionless mode, the MME is not aware of the ULI of the UE, since no S1-AP interaction is performed and the UE remains in EMM-IDLE state for the MME. As required by the ULI report/query procedure, the ULI is only reported to the MME when there is active signalling exchange between the eNodeB and the MME. So it is not possible for the MME to get accurate ULI (e.g Cell-ID) from the eNodeB for ULI reporting. Even if the MME has the last reported ULI from the previous S1-AP signalling, it is usually out of date and not accurate enough to be reported to the SGW/PGW;
· Location Tracing / LCS procedure has problem
The Location Tracing / LCS procure requires active Iu/S1-AP signalling exchange for collecting UE location information, whereas the UP/Connectionless solutions propose to eliminate the Iu/S1-AP interaction. Hence there is a problem for the co-existence of the two aspects, e.g. the activation of location tracing / LCS procedure will block the usage of UP/Connectionless solutions.
· The URRP response may be deferred
For the UP/Connectionless solutions, the UE remains in EMM-IDLE state for the MME while the UE is indeed active in small data transmission. During the fast path / connectionless mode procedure, if a UE-REACHABILITY-NOTIFICATION-REQUEST (e.g. URRP-MME) is received from the HSS, the MME is not able to respond with UE reachablity information immediately, even if the UE is now indeed active. The URRP response has to be deferred till such time when the UE initiates signalling exchange e.g. for performing TAU, Service Request, etc.
Such deferred of URRP response may impact the services which have response time limitations, e.g. Device Triggering with SMS.
Based on the analysis above, the impacts related to the existing management / service related procedures need be taken into account when considering the evaluation of SDDTE solutions. 
2 Proposal

It is proposed to agree the following changes and document them to TR 23.887.

****************************************FIRST CHANGE******************************************

5.1.1.4
Overall Evaluation


5.1.1.4.1
Evaluation Criterion

The following aspects are considered for evaluation criteria:

-  Impacts to management / services related procedures.
Editor's Note: Other criteria will be added here.
*****************************************NEXT CHANGE*****************************************

5.1.1.3.6.2.3
Alternative A evaluation
Editor’s Note: The solution evaluation is work in progress.
The solution addresses PDN connections with mixed data usage as it adds an alternative data path to the existing one, so it is mainly for e.g. keep-alive or similar frequent small data. The solution also addresses infrequent small data transfers but may cause additional signalling towards the UE at SGW restarts or relocations due to the existing security association between the UE and the SGW.
The primarily addressed usage scenarios are single bearer small data.
Benefits 

-
Eliminates the NAS part of the service request signalling in RAN, MME, SGW when the selected data transfer path is the small data path. 

-
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 (exchanging a few messages and not using TCP) 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 and by UE’s mobility;

-
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;

-
Less total network resource consumption for M2M devices using primarily UP based infrequent and frequent small data.
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 association handling for small data between the UE and the SGW. 

-
Real-time decision entities required in UE and SGW to make proper data path selection.
-
Co-existence of small data fast path and regular user plane, and of small data security contexts and regular EPS security contexts in the UE adds complexity and consumes resources in UE and SGW.

-
“Bearer resource ID” is a unique ID for every UE and sent in clear via radio; extra functionality for user identity confidentiality is required.

-
High signaling traffic in case of SGW recovery; without the new SGW functions the MME may re-new SGW contexts without affecting UEs.
-
NAS overload control / APN congestion control is not applicable when fast path mode is activated;

-
Services which rely on Iu/S1-AP signaling exchanges such as: ULI report/query, Location Tracing / LCS procedure, URRP response etc. are impacted;
****************************************NEXT CHANGE******************************************

5.1.1.3.6.3.4
Alternative B evaluation

The solutions mainly address small data transfers that may happen on PDN connections that may or may not also transfer other patterns of traffic. The number of contexts is function of the activity, so low activity = few contexts. Similarly, the lower the mobility the lower the number of contexts. A low activity no mobility will have zero or one contexts. It is well suited for large populations like sensors or meters. Static sensors may be provisioned with long aging timers and stay in one eNB. The eNB has one context and no other eNB has one.

The solution is providing gains for UEs with no or low mobility and for mobile UEs that have periods of low mobility (e.g., when a user is home or in the office) as any UE mobility to a cell without stored or with invalid security context causes fallback to existing procedures. I.e. there is not any optimisation for UEs that never return to the same cell while the context is stored. 

The solution works for frequent and infrequent data transfers, and for small and large data. When the UE is highly mobile, the UE moves frequently, then transfer large data in connection-less mode is inefficient. 

The control events for the eNB and the SGW are the same as with CP signalling. The MME/SGW/PGW signalling is eliminated when eNB contexts can be reused.

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 both low mobility UEs and high mobility UEs that have periods of low mobility (e.g. when user is at home or in the office) 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 can be addressed by sending a multicast message to the RAN as described in the solution;
-
Storage of UE context in the RAN in idle state, potentially in several eNBs simultaneously for mobile devices;
-
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;

Editor’s Note: It is FFS if an additional drawback is: In connection less mode, UE decides the cell changes, which may collide with network based resource control.
-
NAS overload control / APN congestion control is not applicable when the connectionless mode is activated;

-
Services which rely on Iu/S1-AP signaling exchanges such as: ULI report/query, Location Tracing / LCS procedure, URRP response etc. are impacted;
5.1.1.3.6.4
Solution evaluation
Editor’s Note: Any combined evaluation for alternatives A and B needed or useful?
***************************************END OF CHANGE*****************************************
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