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1. Introduction
This contribution addresses the issues raised by R2-071292. 

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.

[Motorola] From the above discussion it is clear that in order to reduce unnecessary processing in the mobile, the network will have to limit the allowable formats. Not having to perform unnecessary processing, and allowing the UE to instead either go to sleep or perform other activities is an advantage – small or big. More importantly, limiting the resource set the UE is assigned to as part of the effort to reduce blind decoding implies lower capacity due to loss of trunking efficiency.
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
[Motorola] The issue stated above is not clear. If blind decoding in the uplink at the base station is allowed for the “semi-persistent” scheme surely it can also be allowed for the scheme using grouping! And this is achieved with the same impact as for the semi-persistent scheme. There is no impact of delay/ additional overhead. And significantly, the fact that grouping uses a control channel for every transmission implies that it is better able to handle the variation in formats/MCS and thereby deliver better capacity.
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.
[Motorola] Since both schemes schedule retransmissions, the grouping scheme actually makes more efficient usage of control channel by sharing the resources required amongst multiple users.

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.
[Motorola] And simulations clearly demonstrate the loss of capacity due to the need to allocate resources for the intial transmission that are NOT available to any other user. The use of signalling in the grouping scheme allows resource packing and full utilization of resources. The semi-persistent scheme aims to keep control channel utilization low by targeting low BLER – this implies the need for over-dimension resource allocation causing inefficient resource utilization and loss in capacity (R2-071483).
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.

[Motorola] A simple analysis using the speech model for voice shows that the examples quoted above are extreme situations. For example, assuming 50% VAF and a group size of 12 at leat 3UEs willl be in the ON state more than 90% of time. Prob(k UEs are ON in group of N UEs) = Nchoosek*(VAF)^k)*((1-VAF)^(n-k)).
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
[Motorola] Numerous contributions in RAN WG1 have demonstrated that there is no difference in joint or separate coding of control channels. Interested parties may want to refer to the Nokia contributions (R1-082843, R1-062837) on this topic and the recommendation in these contributions to use joint scheduling! 

Also, in case of Case 3 (1732m inter-site distance, 20 dB penetration loss), the semi-persistent scheme will require as many if not more retransmissions as for the “semi-dynamic/grouping” scheme. Thus if there is an issue for coverage it applies equally to both schemes. More importantly, the challenge for coverage is actually closing the uplink for a bi-driectional service such as voice and being able to send 250 payload bits within the delay bound (even with HARQ ON) as opposed to sending a 40 bit grant to the UE. 
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