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1
Introduction
Based discussions which took place at RAN WG2 meeting #57, this contribution proposes a way forward in order to conclude the Stage 2 aspects of downlink scheduling in E-UTRAN.  

2
Discussion
At RAN WG2 meeting #57, it was agreed that dynamic scheduling shall be supported always. As a result, the UE always monitor its C-RTNTI on L1/L2 control channel when it is active in downlink (activity governed by DRX). In order to limit the L1/L2 control channel overhead, 5 alternatives were proposed:

1)
grouping of UEs in one group, with N individual allocations compressed into L1/L2 control message;
1’)
multiple formats, smaller format for VoIP allocations;
2)
some kind of synch HARQ;
3)
blind decoding, very few combinations, short lived, reconfigurations by L1/L2;
4)
blind decoding, long live allocation, reconfiguration by RRC;
Proposals #1bis and #2 could be applied on top of other proposals. We should therefore first select between proposals #1 #3 and #4. It is the view of the sourcing companies that the fourth proposal is best suited to E-UTRAN. A text proposal to the Stage 2 [1] is given below.
End of Text Proposal

11
Scheduling and Rate Control

In order to utilise the SCH resources efficiently, a scheduling function is used in MAC. In this subclause, an overview of the scheduler is given in terms of scheduler operation, signalling of scheduler decisions, and measurements to support scheduler operation.

11.1
Basic Scheduler Operation

MAC in eNB includes dynamic resource schedulers that allocate physical layer resources for the DL-SCH and UL-SCH transport channels. Different schedulers operate for the DL-SCH and UL-SCH.
 The scheduler should take account of the traffic volume and the QoS requirements of each UE and associated radio bearers, when sharing resources between UEs. Only “per UE” grants are used to grant the right to transmit on the UL-SCH (i.e. there are no “per UE per RB” grants).
 Schedulers may assign resources taking account the radio conditions at the UE identified through measurements made at the eNB and/or reported by the UE.

Radio resource allocations can be valid for one or multiple TTIs.

Resource assignment consists of physical resource blocks (PRB) and MCS. Allocations for time periods longer than one TTI might also require additional information (allocation time, allocation repetition factor…).














11.1.1
Downlink Scheduling

In the downlink, E-UTRAN can dynamically allocate resources (PRBs and MCS) to UEs at each TTI via the C-RNTI. As a result, a UE always monitor the L1/L2 control channel in order to find possible allocation when its downlink reception is enabled (activity governed by DRX). 
In addition, E-UTRAN can allocate a subset of pre-defined resources via RRC signalling, When its downlink reception is enabled, and if the UE cannot find its C-RNTI on L1/L2 control channel, an transmission on the pre-defined resources is assumed. As a result, the UE performs blind decoding across the pre-defined resources, assuming the pre-defined MCS(s). The subset of pre-defined resources shall be set in accordance to UE’s capability. Retransmissions are either implicit or explicitly allocated i.e. signalled via the C-RNTI (FFS).
When its downlink reception is enabled, and if the UE finds its C-RNTI on L1/L2 control channel, L1/L2 control channel command overrides the allocation on the pre-defined resources for that TTI.
11.1.2
Uplink Scheduling
11.2
Signalling of Scheduler Decisions

UEs identify whether resources are assigned to them by receiving a L1/L2 control channel. There may be separate L1/L2 control channels for uplink and downlink resource assignment.

Scheduling decisions are signalled via MAC messages or L1/L2 control channel. It is FFS whether resources can be assigned by other means e.g. MAC headers or RRC signalling.
End of Text Proposal

3
Conclusion
It is proposed to agree on the text proposal provided.
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