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1. Introduction

S2-060246, S2-060126 and S2-060302 in SA2#50 meeting have presented the discussion on CP/UP separation. CP/UP separation has some merits, but it brings more disadvantages. This paper emphasizes on the main disadvantages of CP/UP separation in SAE and proposes to support combined CP/UP.
2. Main Disadvantages of CP/UP Separation
2.1 More Latency
Section 6.2.1 in TR25.913 describes a requirement, which is copied and pasted below as blue part:
Significantly reduced C-plane latency:

a)
Transition time (excluding downlink paging delay and NAS signalling delay) of less than 100 ms from a camped-state, such as Release 6 Idle Mode, to an active state such as Release 6 CELL_DCH, in such a way that the user plane is established.

b)
Transition time (excluding DRX interval) of less than 50 ms between a dormant state such as Release 6 CELL_PCH and an active state such as Release 6 CELL_DCH.
The objective of SAE/LTE is to provide immediate access to the network for users. But CP/UP separation leads to more latency because of the split into entities for control and for user plane. For example: When DL data for UE in LTE-idle arrives UP, UP needs to request CP to page the MS. During bearer setup, interaction between CP and UP is needed, which increases the setup latency.
2.2 Difficulty on Lawful Interception

[image: image1]
The interface between Evolved Packet Core (i.e. CP/UP) and LIC is the special interface, which is defined by special department in some countries. LIC in different countries may be used by different technologies. For example, in order to recover the communication of the user, special mechanisms are used.
If CP and UP are separated, the special mechanisms will affect the interface between CP and UP. For example, some new procedures or parameters are needed. But the interface between CP and UP is in scope of 3GPP, it is difficult for these special departments in different countries to redefine this interface. 
Additionally, in order to support CP/UP separation, legacy LIC equipment needs to upgraded or replaced by the new one. 
In summary, the separation of CP and UP restricts deployment of the lawful interception.

2.3 Network becomes more complex
When CP and UP are separated, there are three optional cases for network deployment as shown below.
· One-to-one mapping of CP to UP
For this case, it’s better to combined CP and UP in one node.
· One-to-multi mapping of CP to UP
For this case, one CP controls several Ups, then the CP will have higher capacity. If CP shuts down for failure, a large number of users are affected. S1-flex mechanism may re-distribute these users to other CPs. But the large number of re-distribution will affect the stability of the whole network (at least one pool area). 
· Multi-to-multi mapping of CP to UP
For this case, one UP is controlled by several CP at same time. Load balancing becomes complex and difficult for the flexible relationship between CP and UP, which leads to the complex of the O&M.
In summary, CP/UP separation makes the network more complex and instable. 
3. Proposal

This paper proposes a combined node with CP and UP. 
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