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1 Introduction
Implicit ACK/NACK transmission for dynamic and persistent scheduling in E-UTRA was proposed in [1][2]. In this contribution, we review this behaviour in the light of the latest agreements made in RAN2 regarding how dynamic and persistent scheduling should work together.

2 Implicit ACK/NACK for dynamic and persistent scheduling
For initial transmissions with dynamic scheduling, L1/L2 control signalling schedules the UL resources, whereas no L1/L2 control signalling is used to schedule UL resources for  persistently-scheduled initial transmissions.  

In common with the proposals in [1] and [2], we agree that implicit ACK/NACK should be used for both dynamically- and (semi-)persistently-scheduled UEs:

· If the UE receives L1/L2 control signalling which schedules UL resources for a retransmission (i.e. with RSN
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0), “NACK” is assumed.  

· If the UE does not receive any L1/L2 control signalling, it will assume “ACK” (i.e. the packet was received successfully by the eNB).

Note, however, that RAN2 has agreed that it may be possible to persistently-schedule resources for UL retransmissions as well as for initial transmissions:

“E-UTRAN can allocate a predefined uplink resource for the first HARQ transmissions and potentially retransmissions to UEs. … Retransmissions are either implicitly allocated in which case the UE uses the pre-defined allocation, or explicitly allocated via L1/L2 control channel” [3] 

If the network does allocate predefined uplink resources for retransmissions, implicit NACK is still possible; in this case the UE assumes “NACK” if it does not receive any L1/L2 control signalling. Implicit “ACK” is only possible if the network can signal “zero allocation” on the L1/L2 control channel, to cancel the persistent allocation for a retransmission. This is proposed in [4]. 

3 Consistency of signalling for dynamic and persistent scheduling

From the above, DL L1/L2 control signalling is sent whenever it is necessary to schedule UL resources that are not already configured by a persistent schedule. 

Note that it should also be possible for the network to allocate different resources to a UE in a subframe in which a persistent schedule already applies. This is already assumed by the current assumptions in RAN2:

“in the sub-frames where the UE has been pre-assigned resources, if the UE finds its C-RNTI on the L1/L2 control channel(s), the L1/L2 control channel allocation overrides the pre-defined allocation for that TTI” [3]

If this were not possible, it would be necessary to either:

1. Forbid the transmission of scheduling information for such subframes. This would mean that any additional UL data (more than could be sent using the persistently-scheduled resources) would have to be delayed until a later subframe, or

2. Only allow changes to the resources in a persistently-scheduled subframe by modifying the persistent scheduling parameters. Further signalling would be required to restore the persistent scheduling parameters to their original values afterwards. 

Both of these possibilities seem unnecessarily restrictive, and therefore the current RAN2 assumption seems a straightforward and flexible way to manage the operation of persistent and dynamic scheduling.
· Thus the eNB will send DL L1/L2 control signalling to schedule UL resources whenever it is allocating UL resources/MCS which are different from those already persistently-scheduled. 
Figure 1 shows an example of dynamic and persistent scheduling working together, showing how the network can adjust the allocated resource to a UE in a sub-frame that was previously configured with a “persistent schedule”. In the third persistently-scheduled UL sub-frame, the eNB transmits DL control signalling to adjust the UL allocation, and the UE sends the corresponding UL packet according to the adjusted allocation. The remainder of the persistent scheduling allocation is unaffected.
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Figure 1: L1/L2 control signalling for UL transmissions with both dynamic and semi-persistent scheduling
4 Conclusion
In this contribution we have reviewed the use of implicit ACK/NACK signalling for both semi-persistent and dynamic scheduling. The eNB should only send a DL L1/L2 scheduling message when allocating UL resources/MCS which is not already persistently scheduled. (This includes all “NACK” cases.)
The eNB can, however, send a L1/L2 scheduling message for a subframe which is already persistently-scheduled, in which case the dynamic scheduling message takes precedence over the persistent schedule for that subframe. This principle applies to the scheduling of downlink resources. 

In the case of persistent scheduling applied to UL retransmissions, we have proposed that the eNB should be able to signal “zero allocation” using the L1/L2 control channel, so as to cancel the persistent allocation if the packet has been received correctly. 
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