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1. Introduction

In RAN3#87bis, the re-ordering delay in SeNB needs to be further studied is FFS (no agreement). This document discusses this FFS and proposes to close the FFS in the TP.
2. Discussion
The discard timer is configured in UE side by RRC signalling. eNB can configure a discard timer in implementation. E.g. eNB considers the delay budget in the Qos parameter and transmission delay in the air. When the discard timer expired for DL PDCP SDU, the eNB will discard the un-transmitted PDCP PDU. If the corresponding PDCP PDU has already been submitted to lower layers the discard is indicated to lower layers.
Currently the SeNB doesn’t know the discard timer configured in the MeNB while the SeNB can know the discard timer configured at the UE side from the SCG-ConfigInfo. It was proposed that MeNB sends the discard timer to the SeNB, or indicate the discard to SeNB. When MeNB configure the discard timer in SeNB, the X2 delay should be considered. e.g. discard timer in MeNB is 100ms, MeNB sends “discard timer = 80ms” to the SeNB when split bearer setup, then SeNB discard PDCP PDU if it can not be transmitted successfully within 80ms. But we think SeNB can configure a discard timer in implementation, using the same rule. The behaviour in the SeNB is similar as in the MeNB, i.e. the SeNB start a timer upon receiving a PDCP PDU from the MeNB and discard this PDCP PDU when the timer expired.
In the context of proposal, the benefit of MeNB configure discard timer for SeNB is MeNB can fully control the transmission. i.e if the SeNB indicates the delivery failure to the MeNB and the MeNB can perform the retransmission. But it is not sure if the MeNB has more possibility for successful transmission than SeNB. If the MeNB transmission link is much better, the MeNB can transmit the packet faster than SeNB, even taking the X2 transmission delay into account. In this case, the re-transmission in MeNB is beneficial. If the MeNB transmission link is similar as or worse than the SeNB, and considering additional delay in the X2 by delivery of failure indication, the transmission delay in the MeNB even bigger than the SeNB. It is not clear whether re-transmission performed by MeNB PDCP is beneficial. 
From the above consideration, we think the solution 1 in Section 4.4.2.1
can be used to cope with the reordering delay introduced by the SeNB.
Proposal: Re-ordering delay can be solved by solution 1.
3. Text Proposal to the TR 36.875
Beginning of Text Proposal
4.4.2.1
Ensuring delay target

SeNB and MeNB need to ensure that maximum delay targets of QCI (e.g., 2 or 4) for split bearer are not exceeded.
Some alternatives are identified:

Solution 1: SeNB takes the transmission between MeNB and SeNB into account. The SeNB can calculate the delay from SeNB to UE by subtract an additional delay from the delay between MeNB and UE. The details can be left to implementation.

Solution 2: This solution is to introduce timestamp information (i.e. time the PDU has been queued in MeNB) within the DL USER DATA (PDU Type 0) frame under assumption of synchronized network.

Solution 3: This solution is to introduce discard indication from MeNB to SeNB. The MeNB may base on its internal mechanism e.g. internal timer to decide to initiate the discarding indication. Upon receiving of discard indication, the SeNB needs to discard the particular RLC SDUs.

Solution 4: This solution is to introduce delivery timer as an indication in the SeNB to discard the PDCP PDU when after the timer expires when still the PDCP PDU cannot be transmitted to the UE.

Ensuring packet delay target should not be a significant problem since SeNB may know the delay from SeNB to MeNB by Solution 1 above.


End of Text Proposal

