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Abstract of the contribution: This contribution discusses how to classify the solutions for small data transmission, and identify the list of solutions to be included in the LS to RAN/GERAN WGs. 
1. Discussion

There is common understanding that it is urgently needed to send LS to RAN/GERAN to trigger their investigation and evaluation of solutions listed in TR23.887, since the R12 time frame is very tight while the work load is very heavy.  There have also been concerns expressed that SA2 should first clean the said solutions to clearly show the impacts to RAN before sending a list of solutions to RAN/GERAN for investigation. 
Considering the very limited time budget remaining in R12, it is very hard for SA2 to do detailed solution evaluation before sending LS to RAN/GERAN. On the other hand, a clearly identified list of solutions is helpful to RAN/GERAN to speed up their investigations and evaluations. 

A way forward can be to develop a list of solutions to be sent out to RAN/GERAN by classifying the solutions in a coarse granularity based on the how much each of the solutions would impact RAN aspects. For example, the criteria of solution classification can be based on how many network entities/interfaces/protocols are impacted, whether RAN/GERAN WGs are involved, etc. Hence the solutions are classified as: (a) Solutions with obvious impacts on RAN aspects; (b) Solutions with no/limited impacts on RAN aspects. The list so produced to be sent to RAN/GERAN will be based on the class (a) solutions.
NOTE: Further detailed criteria for solution classification need to be discussed, and based on the determined criteria the solution list is intended to be narrowed down.
It is expected that RAN/GERAN WGs will investigate the solutions identified in Class (a), and provide feedback to SA2. It is possible that RAN/GERAN WGs develop their own solutions also, and those solutions which have CN impacts should be liaised back to the SA2 for evaluation and documentation by SA2.
1.1 Solution impact analysis
The follow table lists existing small data transmission solutions in TR23.887, and provides basic analysis of the impacts:
	Key issue
	Solution and sub-clauses
	Idea of the solution
	Impacts on network entities and interfaces

	Efficient small data transmission
	Sub-clause 5.1.1.3.1, Small Data Transfer starting from RRC IDLE (E-UTRAN): Use of pre-established NAS security context to transfer the IP packet as NAS signalling without establishing RRC security
	Deliver small IP packet through signalling path to/from PGW, by enhancing RRC message / S11 message / S5/S8 message to carry small IP packet.
	Impacted entity: UE, eNodeB, MME, SGW/PGW;
Impacted interface or protocol: Uu, S1-MME, S11, S5/S8;
WGs involved: SA2, CT4, RAN2, RAN3;

	
	Sub-clause 5.1.1.3.2, Optimised handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN
	Define new NAS IE to carry SMS/small data, and reduce U-plane resource allocation, by simplifying security procedure and avoiding Service Request procedure.
	Impacted entity: UE, eNodeB, MME;

Impacted interface or protocol: Uu, S1-MME;

WGs involved: SA2, RAN2, RAN3;

	
	Sub-clause 5.1.1.3.3, Standalone Small Data Service with T5/Tsp and generic NAS transport.
	Deliver small data via generic NAS transport channel and T5/Tsp interfaces.
	Impacted entity: UE, MME, MTC-IWF;

Impacted interface or protocol: Tsp, T5, NAS;

WGs involved: SA2, CT1, CT3, CT4?;

NOTE: Further enhancement (similar to 5.1.1.3.2) can be considered to avoid allocating U-plane resources.

	
	Sub-clause 5.1.1.3.4, Stateless Gateway for cost efficient transmission of infrequent or frequent small data
	Limit the UE to single PDN single bearer, and allocate collocated SGW/PGW, so as to reduce the state information storage on GWs and avoid the S11/S5/S8 procedure.
	Impacted entity: eNodeB, MME, SGW/PGW;

Impacted interface or protocol: S1-MME, S1-U, X2, [FFS: S11/S5/S8];
WGs involved: SA2, CT4, RAN2, RAN3; 

	
	Sub-clause 5.1.1.3.5, T5 based downlink small data transfer using RRC message
	Deliver downlink small data through Tsp/T5 and S1 paging message.
	Impacted entity: MTC-IWF, MME, eNodeB, UE;

Impacted interface or protocol: Uu, S1-MME, T5, Tsp;

WGs involved: SA2, CT3, CT4?, RAN2, RAN3;

	
	Sub-clause 5.1.1.3.6.2, Small Data Fast Path
	Signal the SGW TEID to UE/eNodeB, to directly establish S1-U for UE from IDLE without S1-MME interaction. RRC message may be enhanced to carry small IP packet.
	Impacted entity: UE, eNodeB, MME, SGW;

Impacted interface or protocol: Uu, S1-MME, S1-U, X2, S11, NAS;
WGs involved: SA2, CT1, CT4, RAN2, RAN3;

	
	Sub-clause 5.1.1.3.6.3, Connectionless Data Transmission
	Assign a connection-id per UE per PDN to the UE. The eNodeB uses this connection-id to deduce SGW address to setup S1-U tunnel.
	Impacted entity: UE, eNodeB, MME, SGW;
Impacted interface or protocol: Uu, S1-MME, S1-U, NAS, S11/S5/S8[?];
WGs involved: SA2, CT1, CT4, RAN2, RAN3;

	
	Sub-clause 5.1.1.3.7, Service Request signalling reduction by RRC message combining
	Combine the NAS service request message in early RRC message, so as to reduce RRC message number.
	Impacted entity: UE, eNodeB;
Impacted interface or protocol: Uu;
WGs involved: RAN2;

	Frequent small data transmission
	Sub-clause 5.1.2.3.1, Keep the UE in connected mode
	Keep the UE in “long” connected mode, if UE transits its state frequently.
	Impacted entities: eNodeB;
Impacted interfaces: [FFS];

WGs involved: RAN2;
NOTE: This solution is not complete yet. It is still FFS on how to detect frequent UE state transitions, which may impact other entities/interfaces e.g. MME/S1-MME.

	NOTE:

· Solutions that impact RAN2/RAN3 are considered to have similar impacts to GERAN WGs also.


1.2 Solution classification

Based on this methodology of classification and the analysis in the table above, the solutions can be classified in the following two Classes:

A. Solutions that have obvious impact on RAN aspects:

· Sub-clause 5.1.1.3.1, Small Data Transfer starting from RRC IDLE (E-UTRAN): Use of pre-established NAS security context to transfer the IP packet as NAS signalling without establishing RRC security
· Sub-clause 5.1.1.3.2, Optimised handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN;
· Sub-clause 5.1.1.3.4, Stateless Gateway for cost efficient transmission of infrequent or frequent small data;
· Sub-clause 5.1.1.3.5, T5 based downlink small data transfer using RRC message;
· Sub-clause 5.1.1.3.6.2, Small Data Fast Path;

· Sub-clause 5.1.1.3.6.3, Connectionless Data Transmission;

· Sub-clause 5.1.1.3.7, Service Request signalling reduction by RRC message combining;

NOTE: Whether the solution in sub-clause 5.1.1.3.7 can be classified in Class (B) needs to be discussed.   This solution impacts Uu interface only. 
· Sub-clause 5.1.2.3.1, Keep the UE in connected mode;

NOTE: This solution is not complete yet. It is still FFS on how to detect frequent UE state transitions, which may impact other entities/interfaces e.g. MME/S1-MME. 
B. Solutions that have no/limited impact on RAN aspects:

· Sub-clause 5.1.1.3.3, Standalone Small Data Service with T5/Tsp and generic NAS transport.
NOTE: If there are additional enhancements to RRC/EPS bearer procedure (similar to sub-clause 5.1.1.3.2), this solution will have obvious RAN impacts. 

Proposal
It is proposed to:

1) Discuss the classification methodology above and approve it for inclusion in TR23.887;
2) Include the list of solutions that have obvious RAN impacts in the LS to RAN/GERAN. 
************************************************BEGIN OF CHANGES**************************************************

5.1.1.4
Overall Evaluation 


5.1.1.4.1
Solution Classification

Based on how much a solution impacts the RAN aspects, the solutions under key issue “5.1.1 Key Issue - Efficient Small Data Transmission” are categorized as follows:

A. Solutions that have obvious impact on RAN aspects:

· Sub-clause 5.1.1.3.1, Small Data Transfer starting from RRC IDLE (E-UTRAN): Use of pre-established NAS security context to transfer the IP packet as NAS signalling without establishing RRC security
· Sub-clause 5.1.1.3.2, Optimised handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN;

· Sub-clause 5.1.1.3.4, Stateless Gateway for cost efficient transmission of infrequent or frequent small data;

· Sub-clause 5.1.1.3.5, T5 based downlink small data transfer using RRC message;

· Sub-clause 5.1.1.3.6.2, Small Data Fast Path;

· Sub-clause 5.1.1.3.6.3, Connectionless Data Transmission;

· Sub-clause 5.1.1.3.7, Service Request signalling reduction by RRC message combining;

B. Solutions that have no/limited impact on RAN aspects:

· Sub-clause 5.1.1.3.3, Standalone Small Data Service with T5/Tsp and generic NAS transport.

NOTE: If there are additional enhancements to RRC/EPS bearer procedure (similar to sub-clause 5.1.1.3.2), this solution will have obvious RAN impacts. 

Class (A) solutions will need investigation by RAN/GERAN WGs and provide feedback to the SA2. 

Editors’ Note: Any other ssolutions developed by RAN/GERAN WGs that have CN impacts will need to be investigated and documented by the SA2. 
5.1.1.4.2
Evaluation Criteria
Editor's Note:
Use this section to list evaluation criteria.
5.1.1.4.3
Evaluation Conclusion

Editor's Note:
Use this section for evaluation conclusion.
***************************************************NEXT CHANGES****************************************************

5.1.2.4
Overall Evaluation 

5.1.2.4.1
Solution Classification

Based on how much a solution impacts the RAN aspects, the solutions under key issue “5.1.1 Key Issue - Efficient Small Data Transmission” are categorized as follows:

A. Solutions that have obvious impact on RAN aspects:

· Sub-clause 5.1.2.3.1, Keep the UE in connected mode;

NOTE: This solution is not complete yet. It is still FFS on how to detect frequent UE state transitions, which may impact other entities/interfaces e.g. MME/S1-MME. 
B. Solutions that have no/limited impact on RAN aspects:

· No solution identified. 

Class (A) solutions will need investigation by RAN/GERAN WGs and provide feedback to the SA2. 

Editors’ Note: Any other ssolutions developed by RAN/GERAN WGs that have CN impacts will need to be investigated and documented by the SA2. 
5.1.2.4.2
Evaluation Criteria
Editor's Note:
Use this section to list evaluation criteria.
5.1.2.4.3
Evaluation Conclusion

Editor's Note:
Use this section for evaluation conclusion.
**************************************************END OF CHANGES**************************************************
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