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1 Introduction

R3 reference point is introduced in concept B.1. UTRAN accesses Evolved Packet Core directly via R3, which make the handover between UTRAN and Evolved RAN more efficient and lower latency. There are also some concerns on the complexity of R3. This paper introduces a possible way on how to implement R3 and analyzes the impaction on the whole architecture.
2 Discussion
Figure1 is the architecture B.1a in TR23.882. Based on the assumption that R1 uses GTP, the implementation principle is summarized below. 
Re-using GTP-U in R1, Gn and R3 can simplify the implementation of Evolved Packet Core. 
Using the protocol stack of Iu (including GTP-U, RANAP) in R3 can minimize the impacts on UTRAN. 
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Figure1: Architecture B.1a in TR23.882

Figure2 is proposed R3 interface protocol structure. Except some enhancement needs to be done to RANAP, all other protocol in R3 are same as Iu. For example, RANAP procedures may need some enhancement to support fast handover between UTRAN and Evolved RAN, etc. In Figure3, a new functionality entity Iu-IWP is introduced in Evolved Packet Core. As a function entity, Iu-IWP can be implemented with other function entities in one equipment node. R3 interface protocols in figure2 are located in Iu-IWF. 
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Figure2: R3 Interface Protocol Structure
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Figure3: Iu-IWF in Evolved Packet Core
Figure4 describes the protocols of control plane in Hybrid Terminal, UTRAN and Evolved Packet Core, when hybrid terminal access Evolved Packet Core by UTRAN via R3. The “Evolved Uu” is the air interface in Evolved RAN. The “Evolved GMM/SM/SMS” executes the new mobility management and session management functionality in evolved network. 
When hybrid terminal access Evolved Packet Core by UTRAN via R3, the “RRC/RLC/MAC/PHY” and “Evolved GMM/SM/SMS” are valid (denoted by the red dash line in figure4); When hybrid terminal is used in Evolved Packet network by E-UTRAN, the “Evolved GMM/SM/SMS” and “Evolved Uu” are valid; When hybrid terminal is used UMTS network, the “GMM/SM/SMS” and “RRC/RLC/MAC/PHY” are valid. Hybrid Terminal can not validate “Evolved GMM/SM/SMS” and “GMM/SM/SMS” at same time. 
“Evolved GMM/SM/SMS” in Evolved Packet Core has similar functionality with “GMM/SM/SM” in UMTS. RANAP in Iu-IWF has internal interface with “Evolved GMM/SM/SMS” in Evolved Packet Core. They can be located in same node or different nodes. 
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Figure4: Protocols of control plane in Hybrid Terminal, UTRAN and Evolved Packet Core

Figure5 describes the protocols of user plane in Hybrid Terminal, UTRAN and Evolved Packet Core, when hybrid terminal access Evolved Packet Core by UTRAN via R3. For this case, “PDCP/RLC/MAC/PHY” is valid. When hybrid terminal is used in evolved network, the “Evolved Uu” is validated. IP/PP is used in UMTS and evolved network. Then, the User plane has no change.
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Figure5: Protocols of user plane in Hybrid Terminal, UTRAN and Evolved Packet Core

3. Conclusion

Based on the discussion above, we can conclude that implement of R3 has minor impaction both on UTRAN and on Evolved Packet Core. So, we suggest that R3 should be included into the converged architecture. Further considering the minimum impaction on UTRAN and the implementation of Evolved Packet Core, Iu interface protocol structure should be applied in R3.

4. Proposal

It is proposed to include R3 in the converged architecture, and adopt the R3 implementation principles in this proposal. 
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