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1
Introduction
How eNBs should drop MBMS packets that do not fit in the reserved radio resources within a scheduling period, while ensuring that it is done uniformly, was left open in RAN3#65. This contribution revisits this issue.

2
The main recognized alternatives 
2.1
Simple dropping

By the simple-dropping alternative we refer to the option of the eNBs dropping packets in reverse order of scheduling, i.e. the last packets within the service multiplex. In practice, this would typically mean always dropping packets from the same service.

2.2
More QoS-aware dropping
Because the simple dropping wold typically result in always dropping packets from the same service, it may be beneficial for the applied dropping scheme to take better account of the QoS parameters of the multiplexed services.

One such option, already tentatively indicated in [3], would be to start the dropping “according to the priority indicated in the MCCH list in which the packets indicated as the lowest priority” are dropped first. This is not yet a fully-defined scheme for all eNBs to be able to uniformly follow, e.g. in the case where the multiplex only contains TV channels all classified as having the same QCI (and hence priority). In case the referred priority was meant to be other than the QoS parameter defined by QCI, i.e. one assigned by the MCE and introducing a strict ranking for the multiplexed services, it still implies arbitrarily de-prioritizing one service in case all the services are seemingly identical (see the example at the end of Section 3).
Another such option was proposed in [2]. This option is given below, with the update that the possibility of having non-GBR MBMS bearers with MBR in future releases is also allowed (if this is not seen as needed, step 2 can simply be removed).
1. While a packet needs to be dropped and there exist service(s) with offered data exceeding 
GBR x scheduling_period, among those services:

· Drop the last packet of the service that maximizes the ratio of offered data (left after possible previous droppings in this period) to GBR x scheduling_period (with maximizing Packet loss rate, minimizing Priority and minimizing TMGI used as tie-breakers, in that order);

2. While a packet needs to be dropped and there exist non-GBR services:

· Drop the last packet of the service that maximizes the ratio of offered data (left after possible previous droppings in this period) to MBR x scheduling_period (with maximizing Packet loss rate, minimizing Priority and minimizing TMGI used as tie-breakers, in that order);
3. While a packet needs to be dropped, keep applying the first step to all GBR bearers. (This step is only needed if the resource reservation is less than the sum of GBRs.)
This provides a uniquely defined scheme which, when followed by all the eNBs, will always result in identical dropping, because in the unlikely event of ties occurring in the primary criteria of steps 1 and 2, successive tie-breakers are defined, with TMGI as the last resort which must anyway be unique for each session (because each service has been agreed to have at most one active session at any given time).
3
Discussion
The question is, is the simple dropping seen to be sufficient in all cases, making it not worthwhile to specify a more complex dropping scheme.

This boils down to the frequency of dropping. If the dropping can always be expected to be very rare, then it should not matter that the simple dropping always drops packets from the same service.
The maximum allowed packet-dropping probability is the starting point in deciding how to dimension the radio resource reservation for a given service multiplex, because the price to pay for a lower packet-dropping probability is a lower statistical-multiplexing gain: in the limit, requiring zero-probability implies zero gain, as then the resource reservation must be the sum of the services’ MBRs. For this reason, the maximum allowed packet-drop probability should be an operator-set parameter.
In choosing the packet dropping scheme between the simple and a more QoS-aware one, we effectively determine how gracefully the QoS of the service scheduled last in the multiplex degrades when the operator is willing to bargain the packet-drop probability requirement to get higher statistical-multiplexing gain. With the simple scheme the service scheduled last will always take the pain in this process, whereas a more QoS-aware scheme distributes the effects from increasing dropping probability more evenly among the multiplexed services. 

As an example, assume that 10 TV channels with identical bitrate characteristics and QoS parameters are multiplexed on a common MCH, and that the operator chooses to allow a maximum packet-dropping probability of 10-n among all packets on the MCH in dimensioning its radio resource. While with the QoS-aware scheme, by the assumed symmetry, each of the ten channels will experience a long-term packet loss rate of 10-n, with the simple-dropping scheme this implies a packet loss rate of 10-n+1 for the TV channel scheduled last. Thus, assuming the simple dropping scheme the options are to allow either unacceptable service quality for the channel scheduled last, or suboptimal statistical-multiplexing gains i.e. unnecessarily over-dimensioned radio resources.
4
Conclusion
It is proposed to base the selection of the MBMS packet-dropping scheme on graceful service quality degradation when the targeted statistical-multiplexing gain is increased, and thereby to choose the uniquely defined scheme presented in Section 2.2.
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