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1. E-UTRA architecture
For radio related functions the following reference architecture is proposed by Nortel for E-UTRA related to radio functions:

· The Evolved Node B main function is to perform all radio related functions including the termination points for the radio protocols

· The Mobility Management Function mainly performs UE mobility management

· The Centralized RRM database contains load information from E-UTRA cells and other RAT (i.e. 2G, 3G) cells in order to assist the E-NodeB in the process of inter-E-NodeB or inter-RAT handover. 
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Figure 1: Proposed reference architecture for E-UTRAN that handles radio related functions
2. E-UTRA protocol layers and functions

The following protocol stack is proposed for the Control plane
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Figure 2: Radio Protocol Termination for control plane

The proposed radio protocol stack for the user plane is:
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Figure 3: Radio Protocol Termination for user plane
2.1. Mobility Management Layer

This function is mainly motivated to handle the UEs in idle mode at the level of a LTE Registration Area (i.e. a group of LTE cells). This is similar to existing PMM functionality handled by the SGSN for 3G UEs. 
The following functions are proposed for MMF:

· Keeps track of UE mobility between LTE cells in idle mode via LTE RA updating procedure. It is FFS whether the MMF function needs to be relocated based on UE mobility, the first assumption being that it is not needed. 
· Paging for UEs in idle mode at LTE RA level
· Check of UE access rights (e.g. IMSI unknown in the HLR, illegal UE, illegal ME, PLMN not allowed, Roaming not allowed, Forbidden Location Area, etc)

· May assist the Serving E-NodeB handover to the Target E-NodeB, e.g. context transfers between the E-NodeBs

· May assist the Serving E-NodeB handover to the Target 3G/2G RAT, e.g. context transfers between the E-NodeB and target system.

· Inter-RAT LTE to/from 2G/3G mobility handling for UEs in idle mode

· tbc
2.2. RRC layer
It is proposed that the new RRC layer is terminated in the UE and the Evolved-NodeB. This RRC layer includes functionality for:

· system information broadcast

· paging of UEs in idle mode

· transfer of upper layers signalling

· radio interface configuration/reconfiguration. In order to optimize the signalling, the concept of default configurations could be used.

· mobility management for UEs in connected mode. The Serving NodeB decides to handover the UE to the Target Node B or Target RAT based on UE measurements and possibly on load information retrieved from the Common RRM Database. In addition to E-UTRAN load information, the Common RRM Database may contain load information about other RATs as well  

· measurement control/reporting
· configuration of integrity/ciphering for SRBs and perform integrity protection. Its is FFS whether the ciphering of SRBs can be done at RRC layer as well.
· tbc
2.3. MAC layer
It is proposed that the existing MAC-hs and MAC-e functionalities are enhanced with the RLC functionality of segmentation/concatenation of upper layer SDUs.
MAC-d and MAC-es functionalities are no longer needed.
2.4. RLC layer
It is proposed that the retransmission function of RLC acknowledged mode is kept in order to secure the link layer above the MAC layer. 
It is FFS whether the lossless transmission of RLC SDUs is still needed, i.e. for both U-plane and/or C-plane only. This functionality may be handled by the RLC instead of doing it as the existing PDCP functionality. 
2.5. PDCP layer

The existing PDCP layer keeps only the Header Compression function. It is proposed that the header compression function is handled between the UE and the Evolved CN. 

2.6. Ciphering

It is proposed that the ciphering of the user plane is done end-to-end by the UE and the Evolved CN.
The ciphering of the signalling radio bearers is proposed to be done by the NodeB as part of the RRC function as above.
2.7. Soft handover

At the last RAN2 LTE Ad-Hoc it appeared that most of the companies would like to avoid the macro-diversity handling for complexity reasons and increased delay performance. In order to make progress on the radio protocol interface architecture it is proposed to make a principle agreement that no macro-diversity is supported in the architecture and ask to RAN1 to study the consequences of not having it.
3. Conclusion

In this contribution we proposed a functional architecture for radio related functionalities. A protocol layering and functional reparation among theses different protocol layers was also proposed. 
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