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1 Introduction

A new TS 36.425 was created for E-UTRAN X2 interface user plane protocol. This document discusses several issues related to the user plane protocol.
2 Discussion and Text Proposal
Issue 1: Highest successfully delivered PDCP Sequence Number 

It refers to the highest PDCP SN which is successfully delivered in sequence to the UE. The “in sequence’ is quite improtant characterristc. So it is better to refect this characterristc in the Coding of information elements and even in the information element name.
////////////////// TP  to the TS36.425////////////////////////////////////////////////
5.5.3.5
Highest successfully in-sequence delivered PDCP Sequence Number

Description: This parameter indicates feedback about the in-sequence delivery status of PDCP PDUs at the SeNB towards the UE.

Value range: {0..215-1}.

Field length: 2 octets.

///////////////////End of TP//////////////////////////////////////////////////////////////
Issue 2: Final Reporting.

If the bearer is released from the SeNB, the SeNB needs to report the final reporting to the MeNB. In the final reporting, the SeNB indicate the PDCP transmission status to the MeNB. Based on it the MeNB can take following action. i.e. re-transmssion of PDCP PDU to the UE. 
In last meeting, we discussed if can relay on UE reporting to do the re-tranmission. Currenly, the UE reports the PDCP status based on the network configuration.We assume that the same configuration is also used to indicate whether the UE should report a PDCP status report at e.g. SeNB release. So there are two re-transmission approach based on if there is UE reporting, 
1) The SeNB reporting the Downlink Data Delivery status as normal, the MeNB command UE to report the PDCP status and rely on the UE reporting to do the re-transmission.

2) The SeNB reporting the Downlink Data Delivery status as normal, the MeNB doesn’t command UE to report the PDCP status, depend on the MeNB strategy. 
In the latter case, the MeNB make re-transmission based on final flow control reporting. There will be duplication problem in the latter case. Figure 1 shows the problem as an example:
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Figure 1: Transmission the status when final repoting

In Figure 1, when the SeNB receives the bearer release, PDCP SN = 1007 and 1012 are transmitted to the UE successfully. PDCP SN = {1008,1009,1010} are started but not recevied by the UE, so still in the stage of retransmission. 
In the final reporting, the SeNB report PDCP SN = 1007 since it is the highest PDCP SN in-sequence delivery to the UE. There is no X2 transmission loss, so no X2 loss information is included in the final reporting.
When the MeNB recevies the final reporting, and the MeNB decide not to command UE to report the PDCP status, the MeNB make re-transmission of PDCP SN= {1008,1009,1010,1011,1012}. While the re-transmission of {1011,1012} are duplication transmission since they are recevied by the UE successfully from the SeNB.

We think it would be nice if the information inside the network is as good as possible to prevent duplicates as much as possible. To achieve that purpose, when MeNB make re-transmssion rely on the final reporting, there are two approaches implement the final reporting.
· Define a seperated reproting frame for the final reporting. In the final reporting include the full information of PDCP transmision status, e.g. bitmap of the PDCP tranmission status.
· Re-use the same reporting frame for the final reporting. The lost X2-U Sequence Number range can be used to indicate the PDCP status not recevied by the UE, including data is lost in X2 and data is sent while no ACK from the UE. The highest PDCP SN is the highest PDCP SN has been recevied by the UE.
We think the latter approach is easy and can sovle the problem of duplciation. If it is agreed, we need to slightly update the description of coding of information element.
////////////////// TP  to the TS36.425///////////////////////////////////////////////////
5.5.3.5
Highest successfully delivered PDCP Sequence Number

Description: This parameter indicates feedback about the in-sequence delivery status of PDCP PDUs at the SeNB towards the UE. In the final report from the SeNB to the MeNB this parameter indciates the delivery status of PDCP PDU. 
Value range: {0..215-1}.

Field length: 2 octets.
......
5.5.3.8
Number of lost X2-U Sequence Number ranges reported

Description: This parameter indicates the number of X2-U Sequence Number ranges reported to be lost. In the final report from the SeNB to the MeNB, this parameter indicates the number of X2-U Sequence Number ranges lost on X2 or already sent but not yet received by the UE. 
Value range: {1..256}.

Field length: 1 octet.

5.5.3.9
Start of lost X2-U Sequence Number range

Description: This parameter indicates the start of an X2-U sequence number range.
Value range: {0..216-1}.

Field length: 2 octets.

5.5.3.10
End of lost X2-U Sequence Number range

Description: This parameter indicates the end of an X2-U sequence number range.
Value range: {0..216-1}.

Field length: 2 octets.

////////////////// End of TP ///////////////////////////////////////////////////
3 Conclusion & recommendation
This document discussed seveal issues in the X2 user plane frame protocol. It is proposed RAN3 to discuss and agree the above text proposal, if possible.
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