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1
Introduction

This contribution provides LTE related topics to be considered during SAE/LTE NW architecture consolidation. Alternatives of initial solutions and responsible WG(s) are also shown.
2
Topics to be considered during SAE/LTE NW architecture consolidation
2.1
RoHC context forwarding at inter-eNB HO
Original Working Assumption
· UPE PDCP handles RoHC and no RoHC context forwarding at inter-eNB HO was needed
Solution alternatives with UPE PDCP moved to eNB
· [Alt1] No RoHC context forwarding at inter-eNB HO
· RoHC context is reset at UE and target eNB after inter-eNB HO
· [Alt2] Perform RoHC context forwarding at inter-eNB HO
· RoHC context is forwarded during inter-eNB HO
Suggestions
· This should be treated in RAN2.

2.2
U-plane handling during inter-eNB HO
Original Working Assumption
· No RLC context forwarding at HO (UL & DL)

· RLC context is reset at target eNB and UE

· UE/UPE PDCP performs duplication detection and reordering using PDCP SN attached by UPE/UE PDCP for DL/UL

· No duplications and out-of-order seen to RoHC/application

· No need to specify target eNB reordering (only applicable to DL)

· I.e. reordering of packets arriving over S1 after path switch and packets forwarded over X2
· Source eNB perform data forwarding
· without any significant processing of user data being shuffled between S1 to X2 interfaces.
Solution alternatives with UPE PDCP moved to eNB
· [Alt1] No RLC context forwarding at HO

· Assume PDCP context transfer and keep working assumption in DL;
· Without PDCP context transfer, specifying RLC to discard at HO SDUs received out-of-order in source cell, and source eNB to forward all RLC SDUs from the first non-acknowledged SDU, and UE to start transmitting in the target SDUS from the first non-acknowledged one would reduce duplicates out-of-order seen by ROHC/application
· Allow duplications and out-of-order to be seen to RoHC/application
· Should source eNB decrypt and decompress RLC SDUs before forwarding them on X2. Alternatively, eNB should buffer unencrypted RLC SDUs to be prepared to perform forwarding. Depends on RAN2 decision on if and how to integrate PDCP/RLC.
· [Alt2] Perform complete RLC context forwarding at HO

· UE RLC performs duplication detection and reordering using RLC SN

Suggestions
· This should be treated in RAN2 and RAN3.

· Regardless of Alt1 or Alt2, the need for target eNB reordering for DL must be discussed in RAN2. If needed, solutions should be studied in RAN3.
· Regardless of Alt1 or Alt2, the solution for uplink reordering must be discussed in RAN2 and possibly RAN3.

· Impact of the change on the hand-over interruption time needs to be evaluated (i.e. set-up of ciphering, possible context transfer etc). It could also be questioned if the current intra-LTE mobility scheme is providing the best performance (i.e. bi-casting vs forwarding) with these new assumptions. Studied by RAN2 and RAN3.
2.3
Sublayer for Ciphering 
Original Working Assumption
· UPE PDCP handles ciphering of U-plane data based on PDCP SN
Solution alternatives

· [Alt1] Ciphering of U-plane data at eNB PDCP
· PDCP SN is kept, and (de)ciphering is performed on PDCP PDU (RLC SDU) basis. During mobility the security context is transferred as part of PDCP context transfer.
· [Alt2] Ciphering of U-plane data at eNB RLC

· PDCP SN is no longer needed and ciphering is performed on RLC PDU basis. During mobility the security context is transferred as part of RLC context transfer.
Suggestions
· This should be treated in RAN2.

2.4
Ciphering of RRC message 
Original Working Assumption

· RRC handles ciphering of RRC messages
Solution Alternatives

· [Alt1] Keep the original working assumption, i.e. RRC handles ciphering of RRC messages
· [Alt2] The same layer that handles ciphering of U-plane data at eNB, i.e. PDCP or RLC
Suggestions

· This should be treated in RAN2.

2.5
Security Key Sets
Original Working Assumption

· Separate key sets for security processing of U-plane data / NAS messages and RRC messages
Solution alternatives
· [Alt1] Keep the original working assumption, i.e. separate key sets for security processing of U-plane data / NAS messages and RRC messages
· [Alt2] Common key for U-plane data and RRC messages
Suggestions

· This should be treated in RAN2 & SA3.
2.6
Protection of User Data on S1
Original Working Assumption

· With ciphering of user data in UPE there was no/little need for separate protection of the UPE <-> eNB connection (S1-UP).
Solution alternatives
· [Alt1] No specific security support is specified on S1-UP interface. Assume a preconfigured solution in where operator is setups the UPE <-> eNB relationships statically and use NDS.
· Problematic for operators that need/want to provide a secure end to end solution.

· Configuration/operational burden for the operator
· [Alt2] Specify support for a more dynamic / flexible setup of eNB <-> UPE relationships.

· Additional complexity and additional delay in IDLE -> ACTIVE transition
Suggestions

· This should be treated in RAN3 & SA3.
2.7

U-plane handling during EUTRAN to UTRAN handover
Original alternatives

· [Alt1] Data forwarding from eNB to UTRAN

· [Alt2] Bicasting from SAE GW to UPE and UTRAN

Suggestions
· This should be treated in RAN2 & RAN3
2.8
Termination of U-plane data for paging reasons
Original Working Assumptions

· Termination at UPE, and UPE triggers MME to perform paging
Solution alternatives with UPE PDCP moved to eNB
· [Alt1] MME terminates U-plane data and performs paging

· [Alt2] CN U-Plane node terminates U-plane data and triggers MME to perform paging

Suggestions
· This should be treated in SA2
· It should be confirmed that this is the SA2 specific issue.
2.9
Anchor for U-plane data during inter-eNB handover
Original Working Assumptions

· Anchor for U-plane data during inter-eNB handover
Solutions alternatives with PDCP moved to eNB
·  No alternative. A CN UP node acts as the anchor
Suggestions
· This should be treated in SA2
· It should be confirmed that this is the SA2 specific issue.
2.10
QoS
Original Working Assumptions

· SAE bearers are the granularity of QoS control

· 1 to 1 mapping between SAE bearer and SAE access bearer

· 1 to 1 mapping between SAE bearer and SAE radio bearer (i.e. logical channel)
Solutions alternatives with UPE PDCP moved to eNB
· [Alt1] Keep original working assumption

· [Alt2] SAE radio bearers(not SAE bearers) are the granularity of QoS control

· Data within a SAE bearer is mapped to SAE radio bearers on a per packet basis according to their QoS requirement.

· This is possible since IP header can be made visible to eNB (since UPE does not cipher)
Suggestions
· This should be treated in SA2.
· However, the decision on QoS will significantly affect RAN WG2 and RAN WG3 work.
3

Conclusion
This contribution provides LTE related topics to be considered during SAE/LTE NW architecture consolidation. Alternatives of initial solutions and responsible WG(s) are also shown. It is proposed to consider the list of topics provided during the joint meeting. 
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