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1) Introduction

In an effort to reduce “implementation options”, discussions have taken place and are ongoing within SA2 regarding the location of IP header compression and User Plane Ciphering functions, more specifically the movement of PDCP from what has been known as the UPE (presently a physical element above the eNB) to the eNB itself. 

IP header compression and User Plane Ciphering in the eNB will result in a “UPE” with little remaining functionality and there is at present considerable demand that it be incorporated into the SAE Gateway.
The intention of this document is to summarise the impacts of this potential changes to the areas of responsibility under RAN3 control. 

Consequently any areas impacted should result in the appropriate changes to the internal TR (R3.018) and also be reflected in the emerging Stage 3 specs (36.4x series) as soon as practically possible.

2) Discussion

2.1) eNB <> MME Relationship 

· The present Architecture of the MME placed above the eNodeB is not impacted.

· No impacts upon S1-C interface agreements. 

2.2 ) eNB <> SAE Gateway 

· An interface which transports user data to the eNodeB will of course still exist. Movement of PDCP from UPE to eNodeB means that the S1-UPE is still used to connect the eNodeB to the core network.

· Does the movement of PDCP impact the RAN3 working assumption on the protocol for S1-u which preferred GTP-U? 

In the first instance, the answer seems to be “no”. However, if PDCP is moved to the eNodeB then some of the reasons for adopting LTE-QoS Working assumptions change, and these changes may have a knock-on effect on S1-U.

If PDCP is moved to eNodeB, then any S1-U GTP-U packets will carry IP packets and not PDCP packets. This has the advantage of not having to get a new Port Number for GTP-U (in order to ease the use of test equipment, “PDCP in GTP-U” needs a different port number from “IP in GTP-U”) 

· It was discussed during RAN3#54 that SOME essentially “control plane” commands MAY be required to in the then S1-u interface, and this may applicable here also.

2.3) X2 CP / UP. 

· Existing assumptions are reused e.g, whole IP packets are forwarded at handover. 

If some QoS changes are made, then the ‘UE context’ that is transferred, may contain different data (eg transferring TFTs rather than TEIDs). 

It is likely that the number of IP packets required to transfer the UE context does not change.

2.4) eNB ( eNB Handover

· may need to include additional Context information in handover signalling with respect to PDCP Contexts and Security information.

The RoHC context is not planned to be transferred, instead, RoHC restarts after handover.

· NOTE: U-plane buffering remains a function of the eNB.

2.5) "Logical Model" 

· this concept was mentioned during RAN3#54and the possibility that another entity controls function(-ality) of the eNB.  Is any such relationship between eNB and SAEG foreseen here? 

· MCE (EMBMS ) and the SAE-G is discussed below.

2.6) Network Sharing 

· concept of connection to "home" network sharing entity remains. No real change. 

2.7) RRM 

· As presently understood, no impacts are foreseen. 

2.8) Synchronisation 

· no impact with respect to “orthodox” Synchronisation. 

· See below and MBMS.

2.9) O&M 

· Overall, this is currently an open issue with respect to the Home Cell scenario but generally no impacts are foreseen.

2.10) eMBMS 

· In general, eMBMS is quite an open topic.

· The MCE as an entity (logical or physical) has been introduced recently.

· It is not yet known if R6 MBMS as such is repeated in LTE.

· Some management of PDCP from the MCE may be required at eNB.

· SAE Gateway relationship with MCE?

· will SAE Gateway take on some role to ensure the synchronisation requirements due to SFN?

· SAE Gateway relationship with BMSC/Content Source?

2.11) QoS 

· No impact on the QoS  "labels" concept is expected. 

· Movement of PDCP means that SA2 can re-open the discussion on the number of tunnels to a UE. RAN3 impacts would be small e.g. manage the handling of the TFTs, but this is not necessarily related to these functionality placement changes.

2.12) Intra eUTRAN Mobility 

· Signalling flows should be updated to amend previous instances of eNB <> UPE. 

· No changes on Data Forwarding decisions.

· In-sequence delivery between eNB and “CN” based upon PDCP can not now be used with respect to packets from the “CN”.

· In-sequence delivery between eNBs MAY consider PDCP protocol. 

2.14) Mobility from eUTRAN and UTRAN 

· No impacts foreseen (perhaps easier if S1-U’s GTP-U carries IP packets instead of PDCP packets)

2.15) Paging

· MME sending Paging Request to all eNBs in TA - unchanged.

· It was previously agreed that buffering of downlink data in idle mode will not take place in the last active RAT, but in the UPE. SAE-G assumes this role. However, SA 2 may re-discuss this as the previous decision took into account complexities introduced by PDCP in the UPE.

2.16) Tracking Area

· No change.

NOTE: the issue in general is not yet fully concluded between RAN2, RAN3 and CT1

2.17) Pool Area 

· no impact on "MME Pool Area" concept. 

· For the “user plane” pool area concept, a straight UPE > SAEG switch may be assumed for the user plane “pool area”. 

2.18) Security 

· SA3 have indicated their point of view on the Security in general, and fundamentally in RAN3 there is no real change.

· However whilst RRC still manages keys, and these are transferred during Handover (RAN3 responsibility), additional RAN Network Security elements may be specified anyway or aspects of interworking with non eUTRAN. 

2.19) Self-Configuration, Self-Optimisation 

· no change to existing agreements is foreseen.

2.20) Roaming Restrictions 

· no change to existing agreements is foreseen.

3) Proposal

It is proposed to:

· discuss Section 2 above and verify if all of the described impacts are valid due to the new placement of the IP header compression  and Ciphering functionality 

· determine if any missing impacts have not been discussed, and respond accordingly.

· review R3.018 and update where appropriate any explicit instances where PDCP & Ciphering placement impacts upon current agreements.
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