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1. Introduction
At RAN #58 it was agreed to include support for an  a end marker packet solution to support packet re-ordering during X2 handover in target eNB.  A LS was sent to SA2 (in R3-072409) and the approach was endorsed by SA2 and subsequent changes made to the stage 2 GPRS enhanced for eUTRAN (23.401). 
This contributions proposes alignment of eUTRAN stage 2 specification (TS 36.300) with  the changes agreed in SA2 to TS23.401 and also proposes clarification how the end marker packet is handled in Source eNB and Target eNB.
2. X2 Handover Procedure
The agreement in SA2 was that “…….to assist the reordering function in the target eNB, the Serving GW shall send one or more “end marker” packets on the old path immediately after switching the path for each SAE bearer of the UE…….”.  This is captured in the figure below:
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.In the current version of TS 36.300 this behaviour is only partially captured.

3. C-Plane Handling
Proposal 1:

In TS 36.300, the description of C-Plane handling and U-Plane handling is separated.  However for clarity the impact on the U-Plane is captured within the C-Plane description.  It is similarly proposed to include the end marker packet into the C-Plane information flow to clarify the impact of C-Plane signalling on the U-Plane and to align with the updated flow in TS 23.401 as shown below:
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In the current stage 2 (TR 36.300), it is stated that after the path switch (step 14) the S-GW can then release any U-plane/TNL resources towards the source eNB.  Text is proposed to clarify end marker handling and explicitly state that the Serving gateway shall send one or more “end marker” packets before releasing the S1 resources to the Source eNB.  Steps 14 in the information flow is proposed as follows:
14
The Serving Gateway switches the downlink data path to the target side. The Serving gateway sends one or more “end marker” packets on the old path to the source eNB and can then release any U-plane/TNL resources towards the source eNB.
4. Path Switch
In the current stage 2 (TR 36.300) end marker handling behaviour in e-UTRAN is described under path switching section.  
Proposal 2:
Currently only source eNB behaviour is described as follows:

“Upon receiving the "end marker" packets, the source eNB shall forward the packet toward the target eNB”
It is proposed to make this more precise to include:

· Forwarding may not be active over X2

· There may still be buffered data in Source eNB that should be forwarded before sending the end packet marker

Based on this it is proposed to modify the description of Source eNB handling for end marker to:
“Upon receiving the "end marker" packets, the source eNB shall, if forwarding is activated for that bearer, forward the packet toward the target eNB”.

Proposal 3:
TR 36.300 so far doesn’t cover any specific behaviour for target eNB handling of the end marker packet.  The main rationale for the end market packet is to ensure timely in-sequence delivery of downlink data to the UE.  How this is achieved in Target eNB can be considered an implementation issue e.g. use of S1 timer. However it should at be that end marker packets will be detected and discarded by the target eNB and not forwarded to the UE.  
It is proposed to add the following to capture Target eNB handling of end marker packets.
“On detection of an “end marker” the TeNB shall discard the end marker packet and initiate any necessary processing to maintain in sequence delivery of user data forwarded over X2 interface and user data received from the serving GW over S1 as a result of the path switch.”
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