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Discussion/Decision
1 Introduction

Important decisions have been made during the last meeting that explicit PDCP SN is used with the PDCP moving down to the ENB. Now the architecture seems and should be stable, and it is good time to revisit the UP data handling during the handover

2 Discussion
Downlink UP data handling

The previous working assumption was selective forwarding/retransmission with UE PDCP reordering. The only difference between now and then is that PDCP is down to the ENB. We believe there is no reason to deviate from the previous working assumption because the location of PDCP hardly impact the UP data handling operation. 

Proposal 1: to keep the previous working assumption of selective forwarding/retransmission with UE PDCP reordering

Forwarding unit could be in principle either PDCP PDU or PDCP SDU, but in practice PDCP PDU is not suitable. PDCP PDU is a data that is already ciphered and whose header is already compressed. Therefore forwarding PDCP PDU would bring unnecessary complexity in target ENB. For example, target ENB should handle data from the GW and data from the source ENB differently in such a manner that data from the soruce ENB bypasses the header compression and ciphering. On the other hands, forwarding PDCP SDUs has also a drawback that PDCP SDUs should be double buffered until they are confirmed by RLC. However smart buffer sharing, which is mainly implementation issue, can ease this problem, therefore we believe the forwarding unit should be PDCP SDU.
Proposal 2: to forward PDCP SDUs that are not cofirmed by RLC yet.
Proposal 3: To not prevent smart implementations that share the buffering space between PDCP SDUs and PDCP PDUs. 

Previously companies including Samsung proposed to use HARQ status information to identify which PDCP SDUs to be forwarded and retransmitted. That’s because, at least for samsung, we have assumed no PDCP SN. Now PDCP SN is available, we don’t see any reason to use this type of indirect information, and we propose for UE to signal PDCP SN to inform the ENB which PDCP SDUs are needed to be transmitteed in the target ENB.
Proposal 4: For UE to signal PDCP SNs of PDCP SDUs that should be transmitted in the target ENB
Uplink UP data handling

Having the same solution for downlink and uplink will be nice, but there is one problem in seletively forwarding/retransmitting uplink data. Selective approach inevitably requries reordering, and PDCP in ENB makes PDCP reordering inefficient. PDCP SDUs not reordered yet will be forwarded to the target ENB first, and undergone header compression and ciphering just for reordering. They will be decipehred and decompressed after being reordered, and then forwarded to the gateway.  So there are inefficiency both in S1 resource usage and target ENB processing point of view.
One alternative would be performing the reordering in the gateway. GTP-U header is abale to carry PDCP SN so that the reordering could be done based on PDCP SN like in downlink. With this alternative, PDCP SDUs not reordered yet do not travers S1 interface twice therfore both inefficiencies in the target ENB reordering is resolved.
Proposal 5: To selectively retransmit PDCP SDUs that are requested by the ENB.

Proposal 6: PDCP SN is used to indicate which PDCP SDUs need to be retransmitted in the target ENB

Proposal 7: Gateway performs reordering of PDCP SDUs based on PDCP SN during HO  

3 Conclusion
It is proposed to discuss the proposals and make agreement on the agreeable parts.
Annex. Example of signaling flows & data handling during HO

[image: image1.wmf]UE

SENB

TENB

SAE Gateway

1

. 

MEASUREMENT REPORT

2

. 

HO REQUEST

3

. 

HO REQUEST ACK

4

. 

HO COMMAND

(

UL PDCP SN to be retransmitted

) 

5

. 

HO CONFIRM 

(

DL PDCP SN to be retransmitted

)

Forwarding both for UL

/

DL initiated 

6

. 

HO COMPLETE

7

. 

HO COMPLETE ACK

Path Switching

8

. 

RELEASE RESOURCE

PDCP SDUs from the first missing one

PDCP reordering

reordering based on 

PDCP SN


In this example, UL PDCP SNs of the missing PDCP SDUs and next PDCP SDU to be retransmitted are signaled in HO command message. Signaling them in the target ENB is another option, which leads to extra donwlink signaling in the target ENB. DL PDCP SNs are signaled in HO confirm message to ensure lossless HO and eliminate the possibility of duplicate transmission.  
PDCP SDUs are forwarded to the gateway(for uplink) and to the target ENB(for downlink) through the GTP tunnel, where PDCP PDU SN is carried together in GTP-U header. Target ENB decides which PDCP SDUs to be retransmitted based on the PDCP SN signaled by the UE and the PDCP SNs in GTP-U header carried together with the PDCP SDUs. Gateway reorders PDCP SDUs based on the PDCP SNs in GTP-U header carried together with the PDCP SDUs. The reordering function should be activated only during HO.
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