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Introduction
This contribution has a closer look at the interactions between RLC and PDCP.
Discussion
Interface between RLC and PDCP

A reconfiguration can in principle be performed at every moment. Furthermore, when data is already compressed and in the RLC buffer then in the case that feedback information is received the next PDCP SDU has to be extracted from the RLC buffer and re-compressed based on the received feedback information. Thus, either the transmitter does not handle packets in advance, i.e. already compress the header / cipher the packets and buffer them in RLC until they are transmitted, or once that feedback is received PDCP PDUs in te RLC rebuffer is retransmieed. Thus, how much of the PDCP SDUs are compressed and stored in the RLC buffer in order to indicate to the MAC the size of the next packet to be transmitted, is an implementation problem. Therefore when RLC is reset at handover only the RLC SDUs for which a transmission has already started are discarded and are possibly retransmitted by PDCP, although other RLC SDUs have to be stored in the RLC buffer in order to know the detailed size of the available data to be indicated to MAC / in order to be available for the MAC transmission.
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Figure 3: Transmitter model
Proposal: It is implementation dependant how many PDCP PDUs are generated and transmitted to the RLC for buffering.
In principle it could be possible that the SN space in RLC is higher than the SN space in PDCP. In that case the PDCP PDUs related to SNs that include several wraparounds might be under transmission, i.e. transmitted once, but not already acknowledged. Thus, at a handover this might imply that there could be an ambiguity in which PDCP PDUs shall be retransmitted.
Proposal: We propose that the SN space of the PDCP SN should always be equal or higher than the sequence number space of RLC such that only the SN is necessary in the PDCP status report.
Buffering requirement in PDCP
RLC is based on a window in which the PDCP PDUs that are not yet acknowledged are stored. At handover the PDCP PDUs that are not yet acknowledged are discarded. Thus PDCP has to retransmit the PDCP SDUs associated with those PDCP PDUs. It is our understanding that PDCP has to store the PDCP SDUs associated with the PDCP PDUs either until an indication that RLC has acknowledged or discarded the PDCP PDUs (e.g. due to a non-lossless handover or another discard function, e.g. timer based discard), or until the PDCP peer entity e.g. during a handover acknowledges the successful reception of the PDCP PDU.
Retransmission of PDCP PDUs that are not decoded correctly

In the case that a PDCP PDU is discarded in RLC it is possible that following PDCP SDUs which are correctly received by the peer entity can not be correctly decoded. In that case it is proposed that the transmitter should still be allowed to delete the related PDCP SDU in the buffer. The receiver should not indicate this PDCP PDU / the related PDCP SDU in a PDCP Status report as missing and discard the PDCP PDUs that can not be decoded correctly.
This scenario might also occur in the case of a handover, when the transmission of some PDCP PDUs in the source eNodeB is not finished. This possibility is shown in the Figure 4:
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Figure 4: Undecompressible packets in the case of handover
Here the packet 2 carries information e.g. on a new context that is required in order to decompress the packets 3, 4, 5 and 6. However the transmission of packet 2 on the source cell is not completed, and thus the packets 3, 5 and 6 that have been received on the source cell can not be decompressed, although they may have been acknowledged to the transmitter on RLC level.
When the packets 2 and 4 are retransmitted on the target cell this does not allow the decompression of the packets 3, 5 and 6 already received earlier because the compressor context is not the same any more.
It has to be clarified that this problem exists for the uplink as well as for the downlink. However for the downlink the problem is more severe, since the target eNodeB will most likely never receive PDCP SDUs for which the transmission has been acknowledged on the source eNodeB. The UE could store PDCP SDUs for a while even if the reception of the associated PDCP PDUs has been acknowledged by RLC. For the non-handover case such a kind of decompression error can normally be handled by reverse de-compression. In the case of a handover reverse decompression may be possible when the new context from the target eNodeB is received.
In any case it seems beneficial that information on packets that could not be decompressed is given to the transmitter in the PDCP status report.
In the case that the receiver requests the retransmission of a packet on PDCP level that has been acknowledge on RLC level but the packet is not available any more (e.g. the target eNodeB does not have received this packet from the source eNodeB) in principle the transmitter could ignore the retransmission request..
Proposal: In the case that a packet can not be decompressed due to the fact that the context is not correct during a handover the receiver should indicate this packet as missing in the PDCP status report, even though an RLC ack might have been sent for this packet.
Conclusion

It is proposed to discuss the above proposals and to agree on a way forward.
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