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Introduction
It is FFS whether re-ordering delay in SeNB needs to be further studied. Several solutions are provided in this meeting.
This contribution proposes to capture all the solutions in the TR 36.875 and give the related conclusion for this SI phase.
Text Proposal to TR 36.875
Beginning of Text Proposal

4.4.2
X2-UP flow control
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 delay 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 a discard indication sent from the MeNB to the SeNB. The MeNB may, based on internal mechanisms e.g. the expiry of an internal timer, decide to initiate the discard 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 MeNB to SeNB by Solution 1 above.
4.4.2.2
X2-U UL packet loss

In Release 12 DC, handling of X2-U DL packet loss is supported by observing whether consecutive X2-U SNs are received at the SeNB in X2-U DL packets. Loss of the report of packet loss may cause an issue. A possible solution is the SeNB to keep the PDCP-PDU loss indications included in the successive DL DATA DELIVERY STATUS frames until explicitly confirmed by MeNB. Alternatively implementations could foresee e.g. repeat the status reporting; or to set an appropriate PDCP reordering window and PDCP status reporting parameters. Taking above analysis into account, there are several implementation specific solutions possible to handle X2-U UL packet loss.
4.4.3
Re-ordering delay in SeNB
4.4.3.1

Introduction
The packet transmission delay in SeNB may happen in the split bearer option when the packet is scheduled to transmit in SeNB, but the SeNB cannot transmit it to the UE in a short period for some reasons. In this situation, the MeNB may transmit the data packet to the UE via the MCG in MeNB. Then, the SeNB may transmit the same data packet to the UE when the SeNB is recovered after a short internal. Therefore, the UE would receive the same data packet with different HFN which may lead to the security issue.
4.4.3.2

Possible solutions
Solution 1: SeNB takes the transmission delay 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: The “delivery timer” will be an indication to the SeNB to discard the PDCP PDU when after the timer expires when still the PDCP PDU cannot be transmitted to the UE. A Delivery Failure indication from SeNB to MeNB may be needed when after the “delivery timer” expires.
Solution 3: The Discard Indication will be similar to the “Flush” in 25.435, which is also required in the 36.322 (RLC). The MeNB may base on its internal mechanism e.g. the PDCP Re-ordering timer to decide to initiate the discarding indication. Upon receiving of Discard Indication, the SeNB will need to discard the particular RLC SDUs. The Discard Indication is to be defined as new PDU Type in X2 UP (36.425).
Solution 4: The idea is to indicate the time stamp in the DL USER DATA (PDU Type 0) frame when packet is sent by the MeNB to the SeNB. The time to indicate has been proposed as the arriving time in PDCP of MeNB. The SeNB may use this time indication when scheduling the data sending. If the time of the packet arriving in SeNB, or the buffering time of the packet in SeNB has been over the delay budget, the SeNB may consider discarding the packet. 
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Conclusions
Location Reporting Enhancement
There is no clear requirement to enhance the Location Reporting from pure location accuracy purpose.

UE-AMBR coordination over X2
In order to optimize the overall throughputs for the UE and avoid restrict the bitrate unnecessary, UE-AMBR coordination over X2 is feasible in Release 13.
CSG support for Dual Connectivity

CSG support for hybrid access HeNBs acting as SeNBs has been identified as the only option for future normative work.

Handover Enhancements
Data Forwarding: No standardisation impact was identified during the study.
Ensuring delay target
Ensuring packet delay target should not be a significant problem since SeNB may know the delay from MeNB to SeNB.
X2-U UL packet loss
There are several implementation specific solutions possible to handle X2-U UL packet loss. No standardized solution will be further pursued.
Packet transmission delay in SeNB

The packet transmission delay in SeNB issue could be further studied in the work item phase.
LIPA in the dual connectivity:

Use cases for LIPA are covered by use cases for SIPTO with co-located L-GW. The conclusion for SIPTO with collocated LGW can be applied to LIPA.
End of Text Proposal

3GPP


