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1.
Introduction
It has been agreed that dynamic scheduling should be the baseline for LTE. Possible scheduling optimizations have been discussed on several RAN2 meetings and the different proposals on the table can be divided into two groups:

1. Proposals based on grouping (e.g. semi dynamic scheduling) – The scheduling is still dynamic but the assignments and grants are compressed by pre-configuring a few possible formats in advance and only include a reference to the preconfigured resource in the assignment/grant and applying grouping of the UEs. Different flavours exist regarding how to handle the grouping of UEs 
2. Proposals based on long lived (persistent) allocations (e.g. semi persistent scheduling) – Resources are allocated on a longer time scale such that no L12 control channel is needed for the first transmission (Similar to HS-SCCH less operation for HSPA). Different flavours exist regarding how to handle retransmissions, how to signal the resource allocation (RRC or L12) etc.

Text proposals have been presented for alternative 1 in [3] and [4] (downlink and uplink respectively) and for alternative 2 in [1] and [2] (downlink and uplink respectively).

In this paper we outline our preferred solution and list some of the reasoning behind this choice.
2.
Discussion and conclusion
The different solutions for VoIP optimizations have mainly been discussed for downlink, but is has generally been assumed that they can be applied for uplink as well. We here want to stress that in order to keep the complexity of the system down:
· The same type of solution (based on grouping or long lived allocations) should be applied in both downlink and uplink. A decision should thus not be taken with only downlink aspects in mind.

· Only one kind of optimization should be included in the specifications.

We think that the two groups of schemes are both feasible but that the scheme based on long lived allocations for the first transmission is preferable (semi persistent scheduling). We therefore propose to agree on a text proposal in line with [1] and [2].
Further reasoning is found in appendix A
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Appendix A – Discussion on some aspects affecting the choice of scheduling optimization scheme
Blind decoding

One of the main drawbacks that have been claimed for schemes relying on blind decoding is the complexity. However, we think that the scheduling optimizations are mostly relevant for low rate services where the relative overhead (and potentially also the number of simultaneously scheduled users) is high. For these services the additional load from blind decoding should not be excessive if the number of different formats can be kept reasonable. We think that a low number of formats should be sufficient, e.g. 4 in each direction.

In the uplink the processing load for the eNB can also be reduced significantly by trying the different formats in a clever order (i.e. trying the most frequent formats first or simply trying the last successfully decoded format first).

We therefore don’t think that the complexity of the blind decoding is a major issue. Thus, this is no clear advantage for either scheme.

Knowledge of payload size

Both groups of schemes require some knowledge about the possible payload sizes since the TB sizes need to be preconfigured. This info can either be learned over time (if dynamic scheduling is applied for the first N packets) or obtained from the QoS labels. This is however needed for both type of schemes. 

One issue with the grouping based schemes in uplink is that the scheduler is not aware of the actual payload that needs to be scheduled when the scheduling grant is transmitted. The scheduling request does not carry information about the payload size and thus the scheduler has to guess which format to select. The schemes based on blind decoding has the advantage that the scheduler does not need to know the payload size – The UE selects autonomously among the predefined TB sizes.

This is possible to solve for the grouping based schemes but that requires additional overhead and delay. Thus, this is an advantage for the semi-persistent scheme
Control channel overhead

The aim of the scheduling optimizations is to reduce the signalling overhead. We believe that both groups of optimizations give significant overhead reductions and the signalling overhead when either of the optimizations is applied is not expected to be limiting the capacity of the system. We therefore don’t believe that the overhead is a main argument for selecting either scheme.

Thus, this is no clear advantage for either scheme

Handling of silence periods
An important aspect is how silence periods are handled. In downlink this is not an issue since any resources that are pre-configured for a UE can be dynamically scheduled for another user if no data is sent on the pre-configured resource. It should therefore not be necessary to reconfigure the pre-allocated downlink resources for silence periods.

In uplink this is less straight forward. A resource that is pre-allocated for a UE (in the persistent scheme) can not be used by another UE since it is not known if a transmission on the pre-allocated resource will occur or not. If no special mechanism is applied this means that almost 50% of the uplink capacity is lost since the pre-allocated resources during silence periods will be unused and not possible to utilize for other users.
Thus, in the solutions based on persistent allocations (but not for the grouping solutions) the resources need to be revoked or reconfigured for silence periods. This can e.g. be done by explicit signalling from the eNB when no data (or only buffer reports) have been received in N consecutive transmission opportunities. 
The same pre-allocated resources can be kept for a UE during silence and active periods in the semi-dynamic scheme. This is thus an advantage for the semi-dynamic scheme

Handling of user groups

The schemes based on grouping relies on that scheduling grants and assignments are sent to a group of users.  The maximum efficiency of a grouping scheme is achieved when all the UEs in a group are in the same state, i.e. either all are active or all in a silence period. Naturally this wont be the common case which means that part of the gain with the grouping is lost. If e.g. only one UE in the group is active there is no saving at all with transmitting a group grant compared to dynamic scheduling. It would also not be an attractive solution to reassign users to groups depending on the state (active /silence period).
This is an advantage for the semi persistent scheme.
Coverage
The solutions based on grouping has a disadvantage compared to the semi persistent scheme when it comes to coverage. The L12 control channel must for the grouping schemes be sent to all scheduled users in the group and the transmitter power needs to be selected such that the worst located user can receive the control channel with sufficient reliability.  In the semi-persistent scheme the control channel is only needed for retransmissions which is less frequent and is only sent to individual users.
This is an advantage for the semi-persistent scheme
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