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1. Introduction

Figure 4.2-1 in TR23.882 is the logical high level architecture for the Evolved System. It is FFS whether there is an interface between UTRAN and evolved packet core. 

This paper analyses the usage of the interface between UTRAN and evolved packet core. This interface has benefits to smooth migration of 3GPP network and make the handover between UTRAN and LTE RAN more efficient. This paper proposes that the interface between UTRAN and evolved packet core should be added in Figure 4.2-1.
2. Discussion
2.1 Smooth migration of 3GPP Network
The operators, who already have the UMTS networks, should pay attention to the smooth migration from UMTS to Evolved System. Smooth migration can protect the investment of the UMTS network and save money for operators. Figure1 shows the smooth migration step by step when the interface between UTRAN and Evolved Packet Core exists.
Step1: UMTS network, which is composed of UTRAN and GPRS Core (i.e. SGSN and GGSN), is built up.

Step2: More and more users access UMTS network. The operator has to enlarge the capacity of the core network and extend the coverage of UTRAN. Because the Evolved Packet Core can supply the access service for UTRAN and the operator will build the Evolved System in future, operator selects Evolved Packet Core instead of SGSN/GGSN to enlarge the capacity of the core network. Evolved Packet Core is introduced into core network.
Step3: With more and more users in UMTS network, more Evolved Packet Core equipments are introduced into the core network. Some un-efficient SGSNs/GGSNs are replaced by Evolved Packet Core equipments. In core network, GPRS Core becomes smaller and Evolved Packet Core becomes larger.
Note: Generally, the lifetime of RAN is longer than the lifetime of CN. In other words, the CN equipment is upgraded or replace by the new one more frequently.
Step4: The operator decides to build the Evolved System now. The main investment is used to set up the
LTE RAN. Because the number of users in Evolved System is not too large, the Evolved Packet Core, built before, can supply service for these users. The Evolved Packet Core, invested before (i.e. in step2 and step3), can be used in Evolved System. 
Note: Of cause, operator maybe introduces more Evolved Packet Core equipments into core network at this time.
Step5: With more and more users in the Evolved System, the operator enlarges the capacity of core network by introducing more Evolved Packet Core equipments and extends the coverage of LTE RAN. When all old SGSNs/GGSNs are replaced by Evolved Packet Core equipments, UTRAN and LTE RAN access one core network-- Evolved Packet Core.
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Figure: smooth evolution from 3G to Evolved System
If there is no interface between UTRAN and Evolved Packet Core, GPRS Core will never be replaced by the Evolved Packet Core. The operator has to pay investment to GPRS Core and Evolved Packet Core at the same time.

According to the analysis above, the interface between UTRAN and Evolved Packer Core make the smooth migration from 3G to Evolved System possible.
2.2 Fast Handover between UTRAN and LTE RAN
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Figure2: Handover between UTRAN and LTE RAN
If there is no interface between UTRAN and Evolved Packet Core, the handover between UTRAN and LTE RAN is the inter-CN handover. If the interface is used, the handover between UTRAN and LTE RAN becomes intra-CN (i.e. Evolved Packet Core) handover. Obviously, intra-CN handover is more efficient than inter-CN handover.
3. Conclusion

In conclusion, the interface between UTRAN and Evolved Packet Core has benefits below:
1. Smooth migration from UTRAN to Evolved System.
2. Protect the investment of core network because the Evolved Packet Core equipments in core network can 
  be reused for Evolved System.
3. Decrease the risk of the investment for Evolved System. The operator can pay the investment step by 
  step.
4. Support consistent services, policy and charging for UTRAN and Evolved System, when UTRAN and 
  Evolved System access one Evolved Packet Core at last.
5. Make it easy to maintain network for the operator.
6. Make the handover between UTRAN and LTE RAN more efficient.
4. Proposal

This paper proposes that the interface between UTRAN and Evolved Packet Core should be added in the Figure 4.2-1 in TR23.882.
It is proposed to add the text below to the 3GPP TR 23.822.

*******************************************************Start of Changes*************************************************

4.2
Architecture for the evolved system – non-roaming case

Figure 4.2-1 depicts the base line high level architecture for the evolved system.

Editor’s note: It is not the finalized architecture model for the evolved system. I.e. it does not contain all functions/interfaces required, and some functions/interfaces may be added, deleted or modified in the course of the key issue discussions.
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Figure 4.2-1. Logical high level architecture for the evolved system

The location of the functions belonging to MME/UPE is dependent on RAN CN function split table, i.e. it is FFS.

It is FFS whether there is an interface between UTRAN and evolved packet core. 

The separation of MME/UPE into two separate entities is FFS.

Inter Access System Anchor (Inter AS Anchor)

Inter AS Anchor is the user plane anchor for mobility between different access systems. 

It performs or supports handover between different access systems.

It is FFS whether an open interface separates the inter access system anchor into an anchor for mobility between 3GPP access systems and an anchor for mobility between 3GPP and non-3GPP access systems.

Reference points
S1:
 It provides access to Evolved RAN radio resources for the transport of user plane and control plane traffic.

S2: It provides the user plane with related control and mobility support between WLAN 3GPP IP access or non 3GPP IP access and Inter AS Anchor. 
S3:
 It enables user and bearer information exchange for inter 3GPP access system mobility in idle and/or active state.

User data forwarding for inter 3GPP access system mobility in active state (FFS).

It may provide the user plane with related control and mobility support between GPRS Core and MME/UPE in case the MME/UPE is combined with the Inter AS Anchor, which is FFS. 

S4: It provides the user plane with related control and mobility support between GPRS Core and Inter AS Anchor. S4 does not exist in case S3 provides this functionality (FFS).

S5:
 It provides the user plane with related control and mobility support between MME/UPE and Inter AS Anchor.

It is FFS whether S5 exists or whether MME/UPE and Inter AS Anchor are combined into one entity.

S6:
 It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface).

S7:
 It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Point (PCEP). 
The allocation of the PCEP is FFS. Allocation options for PCEP:
a) common PCEP in Inter AS Anchor,
b) individual PCEP per access system

S8:
 It provides access to UTRAN radio resources for the transport of user plane and control plane traffic. UEs in UTRAN can use the service from the Evolved Packet Core.
********************************************************End of Changes*************************************************
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