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1
Introduction
From the RAN3#66 meeting two remaining issues for packet dropping are:

1. Drop packet after the scheduling period or synchronization period?

2. Is QoS aware packet drop required?

This document discusses these questions and the preferred solution is presented.
2
Discussion

At the RAN3#66 meeting, a new PDU in the SYNC protocol was agreed. If used, this PDU eliminates the consecutive packet loss problem [1] and is referred to as PDU Type 3 in this document.
2.1
When to drop packets

Before PDU Type 3 was introduced, the main argument for performing packet drop after each scheduling period was to avoid muting the transmission from an eNB for a potentially very long time (configured length of the Synchronization period). This was considered unacceptable and the alternative solution where packets are dropped after the Scheduling period was considered advantageous. However, the drawback with this solution is the reduced possibility to use statistical multiplexing and that the requirements on the packet drop mechanism is higher. With the main argument for performing the packet drop after the synchronization period removed, the preferred solution is to drop packets after the Synchronization Period. 
Proposal: Packets shall be dropped after the Synchronization period.

2.2
How to drop packets
The standardized QCI values are characterized by Resource Type, Priority, Packet Delay Budget and Packet Error Loss Rate [2]. Scheduling data according to priority is straightforward but to simultaneously take Packet Delay Budget and Packet Error Loss Rate into account is not. The two proposals presented here use the priority only.
1. The MCE provides the QCI for each service. The set of high priority services are scheduled first, and when all data is sent for sequences with the appropriate time stamps, the data for the next lower level of priority is scheduled. Drop the tail when data needs to be dropped.
2. Schedule data according to the order in the MCCH and drop the tail when necessary. This method does not require that any QoS information is sent to the eNB except the already existing order specified by the MCCH.
The second alternative is the preferred one because it is easier to implement and more robust since the priority of the services is decided by the MCE only. No significant benefit is expected with the more complex algorithm in alternative 1 (the assumption is that SYNC PDU Type 3 is used and that data is dropped at the end of the synchronization period). Fair treatment of services with the same priority is achieved by configuring them on the same MCH.

Figure 1 below illustrates how the packet dropping procedure. There are three different services and their priority according to the MCCH is Service 1 followed by Service 2 and finally Service 3. If two synchronization segments have the same Time Stamp, the priority in the MCCH is used to decide in which order to schedule services as illustrated by the two first synchronization segments for Service 1 and Service 2. Data is also scheduled over scheduling period borders but not over synchronization periods which is exemplified by the data not scheduled marked by a red cross.
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Figure 1: The figure illustrates how packets are dropped. The upper part of the figure illustrates the earliest time a synchronization segment is allowed to be scheduled as indicated by the Time Stamp in the SYNC PDU. The order according to the MCCH is Service 1 followed by Service 2 and finally Service 3. 
3
Proposal

1. Drop packets at the end of the Synchronization Period
2. When packets have to be dropped at the end of a Synchronisation Period, schedule packets according to the MCCH in case of identical Time Stamps (drop the tail).
The CR’s implementing the proposed changes are found in [3] and [4].
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