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1
Introduction
RAN2#89bis discussed the reordering delay caused to MeNB PDCP by the currently specified PDCP discard by the UE, in the case of split bearer. Two alternative proposals were discussed:
1. Replacing the discarded PDCP SDU with a null SDU with zero length [1];
2. Adding the following note in the specification section on PDCP Discard [2]:
NOTE:
For split bearers, discarding a PDCP SDU already associated with a PDCP SN causes a SN gap in the transmitted PDCP PDUs, which increases PDCP reordering delay in the receiving PDCP entity. How to prevent SN gap in the transmitted PDCP PDUs after PDCP SDU discard is left up to UE implementation.
The topic was left for discussion to the next meeting, which is the intention of this contribution.
2
Discussion
As per the proposed note quoted above, preventing an SN gap in the transmitted PDUs amounts to preventing the discarding of a PDCP SDU already associated with a PDCP SN. There seem to be two possible ways to do this:
A. Not discarding an SDU already associated with a PDCP SN, even if the discard timer expires for that SDU;
B. Associating a PDCP SN to every SDU only at the time when the SDU is actually transmitted on the radio (as also suggested in RAN2#89bis)

· This is to account for the fact that the time of transmission of an SDU may or may not occur arbitrarily shortly before the discard timer expires
Alternative A is in violation of the currently specified normative behaviour, which mandates the UE to discard an SDU the discard timer’s expiry time after its reception from upper layers.
Alternative B means that also the ciphering of the SDU can only be done at the actual time of transmission. This defeats the original purpose of having ciphering at PDCP, which was to avoid making ciphering a delay-critical operation.
Observation:
Leaving the prevention of SN gap in transmitted PDCP PDUs to UE implementation means either violating the currently mandated discarding behavior, or preventing the non-delay-critical ciphering of SDUs before the time they are actually transmitted.

For this reason, and for the sake of simplicity and lightness of processing, we prefer the proposal in [1]:
Proposal:
Agree the use of PDCP SDUs of zero length in place of PDCP-discarded uplink SDUs, for DRBs mapped on RLC AM when the PDCP reordering function is used in downlink.
3
Conclusion
This contribution continues the discussion on PDCP discard in the uplink of split bearers, and concludes with the following.
Observation:
Leaving the prevention of SN gap in transmitted PDCP PDUs to UE implementation means either violating the currently mandated discarding behavior, or preventing the non-delay-critical ciphering of SDUs before the time they are actually transmitted.

Proposal:
Agree the use of PDCP SDUs of zero length in place of PDCP-discarded uplink SDUs, for DRBs mapped on RLC AM when the PDCP reordering function is used in downlink.
The corresponding text proposal is given below.
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Beginning of Text Proposal
5.4
PDCP discard

When the successful delivery of a PDCP SDU is confirmed by PDCP status report, the UE shall discard the PDCP SDU along with the corresponding PDCP PDU. If the corresponding PDCP PDU has already been submitted to lower layers the discard is indicated to lower layers.
When the discardTimer expires for a PDCP SDU, the UE shall:
-
if the DRB is mapped on RLC AM and the reordering function is used in downlink:

-
in the PDCP PDU, replace the PDCP SDU with a null SDU with zero length;
-
else:

-
discard the PDCP SDU along with the corresponding PDCP PDU;
-
if the corresponding PDCP PDU has already been submitted to lower layers:
-
indicate the discard to lower layers.
Next Modified Subclause
6.3.3
Data

Length: Variable

The Data field may include either one of the following:

-
Uncompressed PDCP SDU (user plane data, or control plane data); or

-
Compressed PDCP SDU (user plane data only).
On DRBs mapped on RLC AM when the reordering function is used, the uplink PDCP SDU may be a null SDU with zero length, replacing a discarded SDU. 
End of Text Proposal



