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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 Even if the MME has the last reported ULI from the previous S1-AP signalling, it is usually out of date and not accurate enough to be reported to the SGW/PGW;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
General
Three category of small data solutions remain for further evaluations: (1) CP/NAS based solutions; (2) T5/Tsp based solutions; and (3) UP/Connectionless based solutions. One of the major differences between category 1/2 and category 3 solutions is: that the Iu/S1-AP interaction procedure has been eliminated for the UP/Connectionless (category 3) solutions. This reduces the signalling messages for Iu/S1-AP interactions. 
This, however, makes it difficult to support management / service related procedures that rely on Iu/S1-AP signalling exchanges, such as the following:
· -  NAS Overload Control / APN Congestion Control:
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:
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. 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:
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 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.
The following table summarizes the support/ or the lack of support of the above stated procedures by various small data solutions:
	Service Procedure


	CP/NAS Based Solution
	T5/Tsp Based Solution
	UP/Connectionless Solution

	
	Solution # 1
	Solution # 3
	Solution # 6A
	Solution # 6B

	NAS Overload Control / APN Congestion Control
	Supported
	Supported
	MME cannot send back-off timer to the UE for MM/SM overload condition
	MME cannot send back-off timer to the UE for MM/SM overload condition

	ULI Report / Query
	Supported
	Supported
	UE is in EMM-IDLE state for the MME. ULI at MME likely to be stale and not accurate enough to be reported to the SGW/PGW 
	UE is in EMM-IDLE state for the MME. ULI at MME likely to be stale and not accurate enough to be reported to the SGW/PGW

	Location Tracing / LCS Procedure
	Supported
	Supported
	Iu/S1-AP signalling needed for collecting UE location information. Activation of location tracing/LCS will block the usage of this solution
	Iu/S1-AP signalling needed for collecting UE location information. Activation of location tracing/LCS will block the usage of this solution

	URRP Procedure
	Supported
	Supported
	UE in EMM-IDLE state for the MME while the UE is indeed active in small data transmission. If a 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.
	UE in EMM-IDLE state for the MME while the UE is indeed active in small data transmission. If a 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.


Table 5.1.1.4-1: Support of Service Related Procedures by Small Data Solutions

***************************************END OF CHANGE*****************************************
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