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Discussion and Decision

1
Introduction
Upon handover, the source eNB forwards all downlink RLC SDUs that have not been acknowledged by the UE to the target eNB, and discards any remaining downlink RLC PDUs. In the uplink, the source eNB forwards all successfully received uplink RLC SDUs to the UPE and discards any remaining uplink RLC PDUs [1]. Discarding the remaining downlink RLC PDUs greatly simplifies the system but could reduce the throughput if not properly controlled. This contribution discussed this aspect.
2
Boundary
From a throughput viewpoint, there are two cases that should be avoided when a handover occurs:

-
Start the segmentation of a new SDU: since the SDU is not likely to be transmitted in the source cell, this is a waste of radio resources;

-
Interrupt the transmission at the last segment(s): having to retransmit a whole SDU because of one missing segment in the source is a waste of radio resources.

In order to limit the effect of RLC PDU discard at HO, it is therefore proposed that in the downlink, the segmentation of a new SDU is stopped when a HO decision is taken and the eNB waits for all pending segments to be transmitted before issuing the HO command to the UE - whenever possible. In the uplink, one could imagine stopping the segmentation when the HO command is received and wait for pending segments to execute the HO command, but that may delay the HO command.
3
Conclusion
In order to limit the effect of RLC PDU discard at HO, it is proposed that in the downlink, the segmentation of new SDU(s) is stopped when a HO decision is taken and - whenever possible - the eNB should wait for all pending segments to be transmitted before issuing the HO command to the UE. Also technically feasible, a corresponding scheme for the uplink might be difficult to put in place without delaying the HO command.

An update to the Stage 2 capturing the above principles is given below:

Beginning of Text Proposal

10.1.2.3
Data forwarding

Upon handover, the source eNB forwards all downlink RLC SDUs that have not been acknowledged by the UE to the target eNB. The decision of which SDUs to forward can be based for example on RLC status reports or HARQ feedback information depending on eNB implementation. The source eNB discards any remaining downlink RLC PDUs. The target eNB re-transmits and prioritize all downlink RLC SDUs forwarded by the source eNB as soon as it obtains them. Correspondingly, the source eNB does not forward the downlink RLC context to the target eNB. 
NOTE:
In order to limit the effect of RLC PDU discard at HO, the segmentation of new downlink SDUs should be stopped when a HO decision is taken. Additionally the source eNB may wait for all pending segments to be transmitted before issuing the HO command.
Re-ordering of downlink RLC SDUs during handover is provided by the re-ordering function at the UE PDCP layer and can be activated at least during inter-eNB mobility. 

Upon handover, the source eNB forwards all successfully received uplink RLC SDUs to the UPE and discards any remaining uplink RLC PDUs. The UE re-transmits the uplink RLC SDUs that have not been successfully received by the source eNB. Correspondingly, the source eNB neither forwards uplink RLC SDUs nor the uplink RLC context to the target eNB. If needed, the PDCP within UPE may support re-ordering of uplink RLC SDUs during handover (operator control).

End of Text Proposal
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