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1
Introduction
One consequence of resetting the RLC entities at HO is that SDU duplication might occur. This contribution first explains why SDU duplication might appear and then list possible solutions. In the conclusion, our preference to solve this issue is given.
2
Problem
When a HO takes place, RLC entities should be reset [1]:


“Upon handover, the source eNB forwards all downlink RLC SDUs, starting from the first SDU that has not been successfully received by the UE, to the target eNB. 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. Support of re-ordering of downlink RLC SDUs during handover, which either the target eNB or the UE could provide (e.g. based on PDCP sequence numbers), is FFS. The optimisation, to only re-transmit the downlink RLC SDUs not successfully received by the UE, is FFS.


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).”
As a consequence, if we cannot exchange status report in UL and DL in the source cell exactly at the time of HO, some correctly received SDUs will be forwarded by the receiver to upper layers but because they remain in the transmitter buffer, they will be retransmitted in/by the new cell: duplication occurs.
3
Solutions
In order to avoid the duplication of SDUs at HO, status reports should be exchanged before moving to the new cell. Unfortunately, this may not always be possible (bad radio conditions) or even desired (additional delays in the HO procedure). Thus, we can either choose to deal with duplication of RLC SDUs at the receiver, or try to avoid duplication at the transmitter after the HO. The two approaches are explained below.

3.1
Receiver

The following alternatives are possible to deal with the possible duplication of RLC SDUs at the receiver when moving to the target cell:
1)
Do not pass to upper layers the SDUs that have been correctly received but for which no status report was sent: because status reports are not necessarily sent very often, holding in-sequence SDUs would regularly increase transmission delay.

2)
Maintain RLC SN at HO and use the existing duplicate detection of RLC: unfortunately, the SN alone is meaningless unless the exact same PDU is transmitted in both the source and the cell, requiring some context transfer (e.g. segmentation information).
3)
Introduce duplicate detection at PDCP.

3.1
Transmitter

For the transmitter to avoid duplicating correctly received but unacknowledged SDUs, some context transfer would be required to make a status report on those SDUs meaningful after HO.

4
Conclusion
In order to avoid the duplication of SDUs at HO, status reports should be exchanged before moving to the new cell. Unfortunately, this may not always be possible (due to bad radio conditions) or even desired (due to additional delays in the HO procedure). This contribution has listed some possible solutions to deal with the duplication of RLC SDUs. Because it was already agreed that no RLC context should be transferred, the simplest solution is to have a duplicate detection function at PDCP. A text proposal to the Stage 2 is given below:
6.3.1
Services and Functions

The main services and functions of the PDCP sublayer include:

-
Header compression and decompression: ROHC only;

-
Transfer of user data: transmission of user data means that PDCP receives PDCP SDU from the NAS and forwards it to the RLC layer and vice versa;

-
In-sequence delivery of upper layer PDUs at HO in the uplink (FFS);

-
Duplicate detection of lower layer SDUs at HO;

-
Ciphering of user plane data and control plane data (NAS Signalling);

-
Integrity protection of control plane data (NAS signalling);

-
Integrity protection of user plane data is FFS.

NOTE:
The UP and CP PDCP entities are located in the UPE and MME, respectively.

NOTE:
When compared to UTRAN, the lossless DL RLC PDU size change is not required.
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