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1.
Introduction

There is no explicit content in PDCP specification [1] on the PDCP handling of PDCP SDUs/PDUs when the RLC indication of the successful delivery of PDCP PDUs is received.  It was discussed during RAN2 #63 as whether the related behaviour needs to be specified, but no conclusion/agreement was reached [2][3]. 
In this contribution, we continue the discussion and suggest several options.

2. Discussion
It is specified in the current PDCP specification [1] that PDCP PDUs/SDUs shall be discarded under either of the following two conditions:

1. when the corresponding Discard_Timer expires;

or,

2. when the successful delivery of a PDCP SDU is confirmed by PDCP status report.
It is not specified though, what the expected PDCP behaviour should be upon receiving a RLC indication of successful delivery, in particular the need to discard associated PDCP PDUs/SDUs.  There are two options:
Option 1: No SDU discard upon RLC indication of successful delivery.
Option 2: Certain SDUs should be discarded upon RLC indication of successful delivery.
One problematic consequence with Option 1 is that it may result in PDCP buffer overflow if discard timer is not in use and no PDCP status report are received for a while.  This is because there is no other triggering condition to empty PDCP buffer.  The lack of PDCP status report may be due to the configuration of not sending status report.  In the extreme case, one can consider the scenario where the UE does not get handover due to the environment/deployment reasons.  Therefore, we think that certain SDUs should be discarded upon RLC indication of successful delivery, i.e., Option 2.
The next question to answer is: which SDUs need to be discarded.  There are at least two options:

Option 2.1: Discard a PDCP SDU upon receiving RLC indication of successful delivery of that particular SDU.

Option 2.2: Discard a PDCP SDU only if RLC indications of successful delivery of that SDU and all preceding SDUs are received.
The difference betweent the above two options can be illustrated through the following example:

t1: Assume that UE sends PDCP SDUs with SN 1 through 8 to eNB, and only SDUs 1, 2, 3, 7 and 8 are received by source eNB successfully.  Since 1, 2 and 3 are received in sequence, they are processed and passed to gateway.  SDUs 7 and 8, however, still remain at source eNB buffer and wait for preceding SDUs to arrive;
t2: Source eNB acknowledges 1,2, 3, 7 and 8 to UE, and UE RLC indicates to UE PDCP the successful delivery of 1, 2, 3, 7 and 8;
t3: Handover occurs, and source eNB decides not to forward SDUs 7 and 8 to target eNB.
t4: Target eNB sends PDCP status report to UE, which indicates SDUs 4, 5, 6, 7, 8 … as missing, and waits for those SDUs to be retransmitted.

If following Option 2.1, UE will not be able to retransmit SDUs 7 and 8 upon receiving status report, because those two SDUs are discarded from PDCP buffer at t2 when RLC indication is received.
If following Option 2.2, SDUs 7 and 8 are available at UE buffer for retransmission, because they are not discarded due to the absence of successful delivery indication of SDUs 4, 5 and 6.

Therefore, Option 2.2 seems to be better in terms of data availability when retransmission is needed due to handover.  However, it may also be argued in favor of Option 2.1 that it is not critical to retransmit SDUs 7 and 8, because the network decides not to forward data from source eNB to target eNB anyway, and thus no need to guarantee lossless handover.

3. Conclusion

It is discussed in this document several options for PDCP behaviour upon RLC indication of successful delivery. We propose to first discuss if it is necessary to describe the behaviour dealing with the lack of PDCP status reports, e.g., it is possible that there is no handover. If the consensus view is that it is worth clarifying , we propose to further consider the options presented under Opiton 2.
Option 1: No SDU discard upon RLC indication of successful delivery.

Option 2: Certain SDUs should be discarded upon RLC indication of successful delivery.
Option 2.1: Discard a PDCP SDU upon receiving RLC indication of successful delivery of that particular SDU.
Option 2.2: Discard a PDCP SDU only if RLC indications of successful delivery of that SDU and all preceding SDUs are received.
We have preference towards Option 2.2 to avoid buffer overflow and potential problem with data retransmission.  However, Option 2.1 may be acceptable if the group thinks that it is not critical to have data available for retransmission all the time.

After one option is agreed upon, we need to discuss whether any clarification is necessary to be added to the current PDCP specification.  A CR is prepared in R2-086646, which provides clarification to PDCP specification if Option 2.2 is agreed as the expected behaviour.
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