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1. Introduction

This document discusses MAC scheduling and scheduling related signalling parameters for LTE system.
2. Discussion
Scheduling Period for Shared Channel
E-NB periodically transfers ‘Scheduling Information’ every scheduling period for Shared Channels. The Scheduling Information may be transmitted using fixed position of radio resource at each TTI (0.5 ms). Thus, E-NB could schedule transmissions every TTI for several users. 
However, per TTI scheduling for one UE seems to cause much overhead. For this reason, the scheduling information for one UE is not transmitted in every TTI. As one scheduling grant is used for all the active processes in HSUPA, several TTI may be combined to form one scheduling period. E-NB may allocate  the start of scheduling period of different UEs to different TTI in order to distribute signalling overhead over several TTIs.
E-NB may be able to configure length and offset of scheduling period for each UE based on UE/NB capabilities. Also, E-NB could take into account UE DRX operation to determine length and offset of scheduling period for the UE.
It should be studied whether or not scheduling period of DL transmission is always related to scheduling period of UL transmission for one UE. If scheduling period for DL/UL transmissions are same for one UE, signalling overhead for DL/UL scheduling information could be reduced.
Feedback for Shared Channel Transmissions
To control AMC, frequent channel quality reporting like CQI should be supported in uplink. Also, ACK/NACK signalling is needed for HARQ in both directions.
To transmit CQI and ACK/NACK for DL traffic, an uplink control channel for DL traffic is needed. Also, to transmit ACK/NACK for UL traffic, a downlink ACK/NACK channel for UL traffic may need to be introduced. It is assumed that time difference between a packet and its ACK/NACK is fixed at least in terms of TTI for both uplink and downlink.
In uplink, CQI could be reported every TTI (0.5 ms) in case radio channel is fast varying. If CQI reporting is very frequent from several users, radio resource used for CQI transmissions would suppress the amount of traffic transmitted in uplink. Thus, optimized way of CQI transmission needs to be studied. 
When E-NB schedules data transmissions, E-NB could control CQI reporting. Also, E-NB could re-assign radio resources for CQI reporting and ACK/NACK transmissions of scheduled data.
Scheduling of Paging & System Information
If PCH channel always uses fixed radio resource i.e. frequency and time, E-NB has less flexibility of SCH scheduling. Thus, we could consider that E-NB schedules PCH channel as well as SCH channel within a UE specific paging occasion of every paging DRX cycle. A paging indication within the paging occasion could inform the UE of whether or not a paging message for the UE is scheduled within the paging occasion. Also, the paging indication could signal scheduled time/frequency of the paging message like the SCH scheduling.
In case of system information, MIB should use a fixed resource because LTE UE cannot presumably acquire any control information before receiving MIB in a cell. However, E-NB could schedule SIBs like SCH within a specific TTI indicated by MIB. If a certain SIB is scheduled within a certain TTI, control information of the TTI could indicate existence of SIB in the TTI and scheduled time/frequency of SIB. By this way, E-NB could have more flexible size of SIB within a range of minimum UE capability. Also, E-NB can have more flexibility of SCH scheduling.
Scheduling of Multicast & Broadcast
It is suggested that MBMS is transmitted on DL SCH channel. In this case, scheduling information of MBMS transmissions are provided on scheduling information of DL SCH channel. Thus, there may be no need for R6 MSCH like channel. Further study on this is needed.
DL SCH for MBMS would be different from DL SCH for dedicated services. For example, it is difficult to use ACK/NACK and CQI reporting for MBMS transmissions. Thus, multiplexing of MBMS and dedicated services on the same SCH should not be allowed for simplicity. But, scheduling of MBMS and dedicated services at the same TTI does not need to be prevented in order to give more freedom to E-NB scheduler.
3. Scheduling related Signalling Parameters
The following signalling parameters are proposed for MAC or L1 signalling. Details of parameters are FFS. Additional information can be included in this list.
Information transmitted on DL for DL SCH transmission
1. List of Scheduled UE/Service
· UE identity (cell level identity or TA level identity [FFS])

· Service identity (for MBMS)

2. HARQ/ARQ information for each UE identity [Details are FFS]
3. DL TFRI information for each UE/Service identity
· Modulation and coding info
· Transport block size (= Transport block set size)
· Time and frequency for scheduled DL transmission
4. Feedback information for each UE identity

· Time and frequency for UL feedback of scheduled DL transmission (i.e. UL resource allocation of ACK/NACK/CQI transmissions for scheduling period)
Information transmitted on UL for DL SCH transmission
1. CQI reporting
Information transmitted on DL for UL SCH transmission
1. List of scheduled UE
· UE identity (cell level identity or TA level identity [FFS])
· UE Group identity [FFS] (like R6 secondary E-RNTI)
2. Scheduling grant for each identity [Contents of scheduling grant are FFS]
Information transmitted on UL for UL SCH transmission
1. Scheduling Information
· Logical channel Identity [Details are FFS]
· UE buffer occupancy  [Details are FFS]
· Further information is FFS

2. UL TFCI information
· Modulation and coding info
· Transport block size (= Transport block set size)
3. HARQ/ARQ information [Details are FFS]
4. Happy bit [FFS]
4. Conclusion

It is proposed to capture MAC scheduling aspects and parameters above in TR 25.813.

















































































































































































































































































