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1
Introduction
C-plane TNL is assumed to provide reliable connectivity to RNL. In other words, SCTP like functions are assumed to be applied as C-plane TNL functionality (See another document R3-061066 from NTT DoCoMo). It is also assumed that introduction of pool area and S1-flex should be an operation matter and even if they are introduced, the case where service area is divided to many small pool areas needs to be considered. (See another document R3-061068 from NTT DoCoMo)
This document clarifies how to provide C-plane TNL connectivity to support UE mobility when service area is divided into many small pool areas. 
2
Discussion
2.1
C-plane TNL connectivity and pool area
As mentioned in R3-061066, reliable C-plane TNL connectivity should be supported on S1 interface. When pool area concept is introduced, C-plane TNL will be different between intra-pool area case and inter-pool area case. In this document, the following condition is assumed for each case. 

Intra-pool area case: there are pre-established direct SCTP connections between aGW and eNB

Inter-pool area case: there are no pre-established direct SCTP connections between aGW and eNB
If the size of pool area is small compared to UE mobility speed, a case such that UE goes out from original pool area becomes common. As mentioned in R3-061068, the size of pool area is operation matter and some operators make much of U-plane quality on high speed transportation. Therefore we should clarify how to treat C-plane TNL connectivity in inter-pool area case. Please note that following study is applicable for LTE-ACTIVE case. 
2.2 Alternatives for inter-pool area case
[Alt.1] No supporting inter-pool TNL connectivity
· Remarks
· An original aGW cannot communicate with eNB outside of the pool area. Therefore aGW change (relocation or re-connection) is necessary and this raises U-plane performance degradation problem.
· Overlapped pool area design will be introduced to reduce frequency of aGW change. However there are some concerns from actual implementation and operation aspect.
- Deep overlapped pool area is needed for UE on high speed transportation.
- aGW and eNB are required to have extra TNL processing power for overlapped area.
- Design of overlapped area and actual operation works are quite troublesome. Because some area should be overlapped by three pool areas and each pool area has many aGWs.

· Conclusion
· Alt.1 is appropriate for operators.
- who have small number of big size pool area
- who can allow U-plane performance degradation by aGW change especially for UE on high speed transportation.
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[Alt.2] Supporting inter-pool TNL connectivity 
· Remarks
· An original aGW can communicate with eNB outside of the pool area. Therefore aGW change is not needed. Instead additional function to support inter-pool TNL connectivity is needed. 
· [Alt.2-1] Serving and local aGW
TNL needs a relay function like SCCP or SUA. In terms of how to relay RNL there are two options.
(A) Local aGW relays original RNL.
(B) Local aGW involves original RNL like RNSAP and NBAP relation. In this approach local aGW has total responsibility for all eNB inside pool area.
· [Alt.2-2] Temporary direct TNL
aGW has to have a mean to know IP address of target eNB outside pool area and SCTP handshake procedure is required. It might take a few 10ms to establish temporary direct TNL. However this is not crucial if this process is done in handover preparation. However aGW has to be involved in handover preparation.
· Conclusion
· Alt.2 is appropriate for operators.
- who have large number of small size pool area
- who cannot allow U-plane performance degradation by aGW change especially for UE on high speed transportation. 
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2.3 Summary and comparison
The pros and cons for each alternative are summarized in following table1.
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3. Conclusion
On the assumption that service area is divided to many small pool areas, how to provide C-plane TNL connectivity to support UE mobility were clarified.
When UE goes out from original pool area, there are two major alternatives to support UE mobility.

-Alt.1 is based on no-supporting inter pool TNL and overlapped pool area design is required.

-Alt.2 are based on supporting inter pool TNL with additional functionality.

The pros and cons were clarified and it can be said that a suitable solution is different for each operators. Alt.1 is a basic solution for operators who can configure small number of big size pool area. However alt.2 solution is required for operators who have to have large number of small size pool area.
As a result, it is proposed that alt.2 solution should be studied and specified. If needed both options in alt.2 should be specified. Furthermore, applying these options in alt.2 to X2 interface is also considered.













































































































































Alt.2 Supporting inter-pool TNL connectivity





Minimum U-plane interruption time (No aGW change)


TNL connectivity is irrelevant to pool area design





Inter-node relay function and protocol like SCCP or SUA is needed





For operators


who have large number of small size pool area


who cannot allow U-plane performance degradation by aGW change especially for UE on high speed transportation.





Alt.2-1 Serving and local aGW





Alt.2-2 Temporary direct TNL





Traditional and proven scheme


Local aGW can grasp all UE connection inside pool area 





Inter-node relay function and protocol like SCCP is not needed





aGW has to have a mean to know IP address of target eNB outside pool area.


SCTP handshake procedure is required





For operators


who have small number of big size pool area (=very high capacity aGW will be ready for LTE)


who can allow U-plane performance degradation by aGW change especially for UE on high speed transportation





Domain of applicability





aGW change is unavoidable unless with one pool area operation


Complicated overlap pool area design and operation


Deep overlap design is needed for UE on high speed transport


Overlap by 3 pool areas


A lot of aGWs are involved for TNL related operation data setting.


Overlap might need extra processing cost


Best pool area selection function is needed in overlapped pool area.





Cons





No additional function and protocol to support inter-pool TNL connectivity





Pros





Alt.1 No supporting inter-pool TNL connectivity
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