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Abstract of the contribution:  Placing RoHC/Security functions for LTE in the RAN (eNB) provides for better alignment with legacy PS architecture (in particular the direct-tunnel option) and as a result should cause no delay to the completion of SAE specification work.
1. Introduction
One argument against the proposal for allocating LTE PDCP functions (RoHC/Security) in eNB is the notion that this change to the current working assumption would cause a slip in the schedule for specifying architecture and protocols for LTE/SAE. In reality placement of these functions in the RAN (i.e. the set of interconnected eNB) is aligned with legacy architectures and protocols (in particular the direct-tunnel solution). If LTE/SAE architecture leverages these extant solutions, specification work may actually come to completion sooner. This contribution demonstrates the synergy between direct-tunnel and a proposed SAE architecture, which allocates PDCP functions to the RAN. The (minimal) impact to already-accomplished SAE/LTE activities is also discussed.
2. Discussion

2.1 Alignment of Proposed SAE Architecture with Release 7 Direct Tunnel

The following is a diagram of the one-tunnel solution for Release 7. Direct tunnel applies only the non-roaming scenario in Release 7, however future one-tunnel work may enhance the architecture to encompass roaming (by introduction of the proxy GGSN in the visited network).
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The next diagram shows a proposed LTE/SAE architecture, with PDCP functions allocated to eNB. 
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The direct-tunnel architecture and a proposed GTP-based SAE architecture contain three functionally similar elements. The decision to move PDCP to eNB will enable a high-level of enable architecture and protocol reuse from Release 7 since:

· RNC and eNB perform the same types of functions including: MAC, RLC, RoHC, Security, and Radio Resource Management
· SGSN controller and MME perform the same types of functions including: Authentication, Authorization, NAS signalling for bearer setup, and Idle/Active mode handling.
· GGSN and SAE GW perform same types of functions including: PCEF, Lawful Intercept and RAN (inter-eNB/inter-RNC) tunnel anchor. 
· S1-u and GTP-U can be identical.
· S1-c can be based on RANAP with some minor optimizations – e.g. redefinition of RABs and simplification of QoS parameters.
· S11 can be based on GTP-C with some minor optimizations – e.g. re-evaluation of PDP context and simplification of QoS parameters. 
2.2 Impacts to already-accomplished SA2 SAE/LTE activities 

With a decision to move PDCP to eNB, the procedure for data forwarding to/from the legacy SGSN (or termination of S3-u interface) needs to be re-examined. In this case, moving PDCP to eNB would simplify the procedure as the eNB could forward (un-cyphered/un-compressed) packets to 2G/3G and hence a reuse the same forwarding mechanism as used in intra-LTE data-loss reduction procedure.
It is also important to note that the significant work done on QoS in TR 23.882 is *not* impacted and can be reused as is if the PDCP is moved. Also, the upcoming work on S8, S2a & S2b is not impacted.
2.3 Impacts to already-accomplished RAN2/3 LTE activities
With a decision to move PDCP to eNB, the following procedures will need to be re-examined:

ROHC context transfer: It may be necessary to define a mechanism to perform ROHC context transfer between eNBs during intra-LTE mobility because the frequency of inter-eNB handovers will be higher than inter-UPE handovers. The framework and mechanism used in UMTS/HSDPA for ROHC context transfer during SRNS relocation can be reused in LTE. Hence, the specification work for designing this mechanism is minimal.

1.2. Buffer forwarding between eNBs in the UL: During inter-eNB handover, assuming that ROHC context is transferred during every handover, the UL RLC SDUs buffered at the source eNB should be forwarded to the target eNB over the X2 interface to enable in order delivery to the decompressor at the target eNB. This is just a change in decision and no additional procedures need to be defined. Both this and the previous item will need to be tacked for HSPA+ as the RNC is merged with NB.
2. Transfer of RLC SDUs and PDCP context during handovers: If PDCP context transfer is agreed, then the interaction between RLC SDU-level context transfer and PDCP context transfer should be investigated. 

3. Relationship between PDCP and RLC sequence numbers: Given that PDCP and RLC will be co-located, the decision to have independent SNs for RLC and PDCP may be revisited if further performance optimization is preferred. Note that it is still possible to assume independent SNs and proceed with the specifications as variable field length for sequence number for PDCP is already specified and can be used as an optimization.
3. Conclusions
This contribution has presented reasons why moving PDCP functions to eNB should have minimal impact on the SAE/LTE schedule. From the perspective of having to undo already-accomplished S2, R2 and R3 work, only a few things need to be re-examined and therefore the additional standardization efforts are minimal. In addition, the resultant functionality split leads to graceful evolution from Release 7 Direct tunnel solution. The solution is also inline with the architecture for HSPA+ and could result in reuse of the core and a common evolution path for HSPA+. 
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