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1. Introduction

In previous discussions in SA2 and RAN2/3 the question of support for multiple UPEs to a single terminal has been debated. This paper gives a short analysis of the need for multiple UPEs connected to the same terminal, and concludes that multiple UPEs are not needed since the same functionality can be achieved with a single UPE. In conclusion it is proposed to adopt a working assumption in SAE / LTE that the terminal should only be connected to a single UPE.
2. Discussion
In order for SAE / LTE to support multiple APNs (and multiple IP addresses) in terminal, it is required to support multiple Gi termination points, which potentially can be located in different physical nodes in the evolved packet core [1]. 
Two possible ways to support multiple APNs are envisioned. One way is to let the terminal be associated with multiple UPEs (terminates ciphering / header compression and initiates paging), which each could be co-located with corresponding Inter AS Anchors (IASA) terminating the Gi interface. This is illustrated in Figure 1 below. The other way is to let the terminal be associated with one UPE but then let the UPE be connected to multiple IASA (Figure 2). The second approach is more similar to how it works today in GPRS, where the UE is assigned to one SGSN (terminating the UE protocol) and multiple GGSN (terminating Gi). 
Note: It is assumed that regardless of solution, the terminal will only be connected to one MME.


[image: image1.emf] 

S 1  

LTE/OFDM  

IASA  

MME  

UPE  

IASA  

UPE  

LTE/OFDM  


Figure 1 Supporting Multiple APNs using Multiple UPEs
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Figure 2 Support for Multiple APNs using a single UPE
Although both solutions for supporting Multiple APNs seem technically feasible, the multiple UPE solution has some extra complexities compared to the single UPE solution. For example:
· If the terminal can be associated with multiple UPEs there is a need for the MME (assumed to handle idle mobility and paging) to support paging coordination for the different UPEs. The reason for this is that one UPE might not be aware in which state the terminal is in since the terminal might be connected (sending data) to another UPE. The UPE will then need to send a paging request to the MME, which can check which state the terminal is in. The number of potential error case with multiple UPEs will most likely be larger.

· Since it is assumed that the terminal will only be associated with one MME, it is required in the multiple UPE solution to have a standardized interface between the MME and the UPE / IASA (meaning a UP / CP split of the terminal protocol stack). This interface may be motivated by other features in SAE / LTE (FFS). The single UPE solution does not require a UP / CP split.

· If multiple UPEs are used there would probably also be a need for additional procedures to coordinate the different user plane ciphering contexts in the different UPEs. It is also required to coordinate the user plane switching during mobility. In the single UPE case there is only one user plane ciphering instance and only one user plane tunnel that needs to be updated during the mobility.
It is therefore proposed to take the working assumption in SAE / LTE that the terminal should only be connected to one UPE.

3. Conclusion
It is proposed to take a working assumption in SAE / LTE that the terminal should only be connected to one UPE.
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