
TSG-RAN WG1 #50
R1-073733
Athens, August 20 – 24, 2007
Source:
Ericsson

Title:
Allocation of uplink control resources
Agenda Item:
7.2.4
Document for:
Discussion and Decision

1. Introduction and Discussion

The structure for transmission of uplink control signaling depends on whether the UE is simultaneously transmitting data or not. In presence of simultaneous data transmission, the control information is multiplexed with data on the PUSCH in the scheduled region, while in absence of simultaneous data transmission resource blocks (RBs) at the band edges are used for control signaling on the PUCCH.

As the UE will transmit control signaling on the scheduled resource if data is simultaneously transmitted, the reserved region will in this case not be used (by this UE) and therefore represents an overhead in terms of bandwidth. 

To minimize this loss of resources, it is proposed not to restrict the eNodeB scheduler from scheduling data transmissions also in the reserved regions. As the scheduler is aware of when uplink control signaling is expected from the UE, it can take this into account in the scheduling decisions. No complexity increase is foreseen by not restricting the uplink resource assignments.

In Sorrento it was agreed [1] to use rate matching for the UL-SCH in case the UE was scheduled on reserved RBs. This agreement is in line with the proposal to allow scheduling uplink transmissions on the full bandwidth. Semi-static configuration (indicated on the broadcast channel) will indicate to the UE which (if any) RBs that are reserved and the UEs will apply the appropriate rate matching if the uplink grant includes those reserved resource blocks. However, the eNodeB could indicate that no RBs are reserved, in which case no rate matching takes place. Control signaling, if present, will occur on RBs according to the rules in the specifications. Those rules should not be based on the reserved resource blocks; instead the scheduler can take the presence of control signaling into account. One possible configuration is of course to reserve a non-zero number of resource blocks for control signaling if the scheduler does not want to keep track of the control signaling from different UEs. 

As an example, in a system with a bandwidth of 6 RB, the scheduler could assign a bandwidth of 6 RBs to a single terminal if it is allowed to schedule on the full system bandwidth and no RBs are reserved for PUCCH, while if bandwidth corresponding to one RB is reserved for PUCCH at most bandwidth corresponding to 5 RBs can be exploited for data transmission. This can translate into 1/6=16.7% increase in the data rates possible.

2. Conclusion

It is proposed to

· allow the uplink scheduling grants to address RBs in the full system bandwidth

· semi-static configuration is used to indicate reserved RBs to the UEs and to use rate matching (as described in R1-070602) in case the UE is scheduled on the reserved resource

· define the RB a certain UE shall use for PUCCH transmission independently of the reserved RBs
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