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1
Introduction
Making the best deployment of EPS, taking into account the practical and operational aspects is complex and needs the definition of operational requirements to facilitate its development.
2    Problem on Deployment
From a practical point of view, it is possible to identify 2 different phases of the EPS deployment:


The first phase coincides with the initial deployment on field of LTE, this is the beginning of EPS development realized as overlay network, to allow slight impact on the GPRS network and legacy services. Are covered scenarios with low mobility (e.g. laptop with LTE data card).
The second phase foresees a more extended EPS deployment, but at the same time the UMTS (and the GPRS) access will be still active and, from operational point of view, the need of preserve the related investments is a must, while the optimization of the CN infrastructure will be the first step towards a full integrated solution. This is very similar to what happen to 2G/3G networks that are currently based on a single CN approach.

In this scenario it is of primary importance: 

- The reduction of the operational costs diminishing the number of network nodes;
- and the optimization in the network infrastructure. Viewing the LTE coverage limited, because in this way it will be possible to make the most of existing CN deployment, the jumps between 2G/3G and LTE will be very frequent. For this reason will be very important avoiding overload signalling for nodes and realizing harmonized mobility procedure.
Current specification allows the deployment of combined nodes (e.g. combined MME and SGSN or combined SGW, PGW and GGSN) but the related procedure does not take benefit of the integration of the nodes.

3
Where EPS is actually?
To develop a correct stage 1 to support stage 2 development for complex case of the LTE-2G/3G interworking under EPC it is important to consider some of the functionality currently developed in EPC:
-In EPC the mapping of PDP Context and EPS Bearer is one to one
-In EPC the mapping of Default Bearer and Default APN is one to one
-The ISR (Idle mode Signalling Reduction) functionality was introduced in EPS to allow a UE to support LTE-2G/3G interworking offering minimal signalling overhead.
-The ISR is mandatory on the UE and optional into the network, 
-There are two different UE registrations: the first one in MME and the other one in SGSN

-The HSS that contains the two separate registrations for PS domain respect to SGSN and MME
-With ISR a UE in idle state do not send TAU and RAU, so the network is not aware of UE RAT.

-A double simultaneous paging for 2G/3G and LTE starts when the downlink session starts.
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EPS architecture with combined nodes
Proposal
Different solutions for an efficient full integrated EPC may be applicable with a reasonable complexity. For example, it can be obtained via the improvement of ISR, extending it to provide an optimized signalling not only in idle state, and potentially accepting limitation such as the coincidence of RA and TA.
But this is the domain of stage 2 and 3.
From a stage 1 prospective, this document proposes the introduction of an operational requirement to optimize the EPS deployment on the basis of the motivation described in the previous discussion. The proposal is provided in the related CR S1-084055.
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