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1. Introduction
RAN2 has agreed that a PDCP entity exists for LTE but we haven’t decided on the supported features. In this contribution we briefly describe the features of PDCP in UMTS and evaluate which ones we want to keep/add.
2. Discussion

In UMTS, PDCP supports the following functions:

· Header compression

· SRNS Relocation

· Transmission of user data

· Lossless DL RLC PDU size change

In LTE, we need the following functions:

· Header compression is needed

· SRNS relocation doesn’t directly apply but can be understood as AGW relocation

· Transmission of user data is needed
· Lossless DL RLC PDU size change would be needed only if there is a concept of fixed PDU size in RLC
In the following sub-sections we will cover in more details our proposals for each of these functions

2.1. Header Compression
Header compression is a very useful feature for low bandwidth traffic flows such as VoIP and should thus be supported. In the scenario where IP flows are separated into different Radio Bearers, it is clear that a single header compression protocol is able to efficiently compress all incoming packets. Even in the case where several IP flows are aggregated into a single Radio Bearer, header compression protocols like RoHC and IPHC have internal IP flow filters and can separate compression contexts with CIDs to optimize the compression.
Supporting more than one header compression protocols simultaneously would only be needed if the IP flows which are multiplexed together are so different that a single header compression protocol cannot efficiently compress both flows. In this case it would be necessary to add a PDCP header indicating from which header compression protocol the PDUs were generated (as it is the case today). 

We believe that such an option is not necessary because if IP flows are so different that they require different header compression protocols, they should not be aggregated and onto a single PDCP entity. Allowing such an option would probably not impact the system performance as a whole because it would be used very rarely but it would increase the UE complexity and cost as well as testing time.
Conclusion 1: We propose to support header compression in PDCP.

Conclusion 2: We propose that a single PDCP entity can operate with a single header compression protocol at a time. The header compression protocol in use can however be different for different PDCP entities operating in parallel.
2.2. AGW relocation

In general we assume that all eNode Bs can reach any AGW and reciprocally hence the concept of AGW relocation is questionable. However if the routing from the AGW to the serving eNode B becomes very inefficient because the UE has moved far from the AGW it has originated a session with, it may be beneficial to perform a relocation.
In general we assume that switching the route from the old AGW to the new AGW is a rather slow process and a significant amount of in-flight data may still be routed to the old AGW after the switch. In order to avoid having to re-route those packets to the new AGW (or avoid dropping them), we propose that the existing data path (including PDCP, and RLC) from the old AGW to the UE continues to exist until it is reasonable to assume that all in flight data was received (this is illustrated in Figure 2‑1).
In parallel, a new data path is created in the new AGW to handle the incoming packets. This will result in two PDCP and RLC entities existing simultaneously and providing data to an identical application in the UE. 
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Figure 2‑1: AGW relocation

Since RLC is located in the eNode B, we can assume that AGW will not buffer any user data thus the information located in the AGW would consist of the following:
· C-plane context: includes the PDP contexts, encryption context… Details on the C-plane procedure for performing AGW relocation are provided in [2].

· U-plane context: includes the header compression context
When performing an AGW relocation we believe the three following alternatives exist:
· Transferring both Control and User plane contexts: This method will avoid the UE from re-authenticating and re-negotiating the flows and QoS information but will not prevent the header compression protocol from experiencing a gap in the packet sequence numbers

· Transferring C-plane context only: This method will avoid the UE from re-authenticating and re-negotiating the flows and QoS information. Since the header compression context is not forwarded, a full header packet will need to be transmitted.

· Transferring no context: This method will require the UE to setup a complete new session.
2.3. Transmission of user data

Conclusion: This function is needed.
2.4. Lossless DL RLC PDU size change

In our RLC design (see [1]) we do not propose to have a fixed RLC PDU size and thus we see no need for this function.
Conclusion: Not needed
3. Conclusion
We summarize here our proposals:
Header Compression: needed. Only one header compression protocol per PDCP entity can operate at a time.
AGW relocation: needed.
Transmission of user data: needed.
Lossless DL RLC PDU size change: Not needed.
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