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1 Introduction
During the Study item phase of “uplink enhancement”, there had been many studies on downlink L1 signalling for E-DCH. [1] Some signalling and related control channels are newly introduced in order to support Node B scheduling.

This contribution investigates the error requirement of new L1 control signalling for Node B scheduling.

2 Error requirement of scheduling grants
The required signalling for scheduling consists of absolute grant and relative grant. This section discusses the error requirement of these two scheduling grants.
2.1 Absolute grant
· Properties: Maximum allowed uplink resource is signalled by the absolute grant. Absolute grant could be treated similarly as HS-SCCH. Inclusion of UE specific CRC seems to be required for indication of a UE which this absolute grant is signalled to. 
· Error Impact: When a UE reports new data occurred in the buffer, the scheduler would allocate some uplink resource to the UE for the fast ramp up of data rate. If this signalling is missed, the reserved uplink resource for the UE would be wasted, which results in inefficient radio resource management and system performance degradation. But there could be no unnecessary E-DCH transmission, unlike HS-SCCH, which always accompanies to the HS-DSCH transmission that cannot be received to any UE. From this point, the error impact of this signalling seems not as much serious as HS-SCCH error impact.
In other side, if the scheduler wants a UE reduce the data rate with fast ramp down but the UE missed the absolute grant, then the UE would transmit E-DCH with higher data rate than the data rate expected by the Node B. The noise rise could become a bit higher, which results in system performance degradation. But, the missing impact of this signalling still seems to be less serious than that of HS-SCCH.
· Error requirement: For HS-SCCH, 10-2 error is the recommendation from RAN2. The same value (or possibly somewhat higher value) could be one possible recommendation for the absolute grant.
2.2 Relative grant
· Properties: the relative grant is the dedicated signalling. Scheduler would allocate one of the three indications UP, KEEP, or DOWN for the UE according to its status.

· Error Impact: When a UE missed or mis-interpreted the relative grant, the UE would use different data rate than the one allocated by the scheduler, so that the actual noise rise of the scheduler would be different from the estimated noise rise. But this impact seems not so serious since even though the UE has error in decoding the relative grant, the data rate mismatch would be only 2-step difference at maximum.

· Error requirement: We should investigate the proper error requirement on this signalling in the view of whole system performance. Annex A.1 shows the system level simulation results which are showing error impact on the throughput and the delay property. From those results, the error requirement of the relative grant seems to be quite loose compared to other signalling. The acceptable error rate seems to be 5% or even larger. 
3 Conclusion
This contribution is focusing on the error impact of the scheduling grants and possible error requirements.
For absolute grant signalling, HS-SCCH like scheme could be used. So the error requirement also could be same with the one for HS-SCCH (10-2). But from the point that the impact of the absolute grant error is less than that of HS-SCCH, the error requirement could be somewhat higher.

For the relative grant signalling, the error requirement could be comparatively large value, e.g. 5%, from the system performance point of view.
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Annex A. Simulation results
A.1. Error impact of the relative grant
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Figure A.1: Cell throughput vs. Rate Grant error rate in full buffer case
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Figure A.2: Average FTP Packet Call Delay vs. Rate Grant error rate
Annex B. General system simulation assumption
	Parameter
	Configuration

	Layout
	19 Node-B, 3-cell wrap-around layout

Site to site distance = 2800 m

	Channel model
	Mixed (PA3 30%, PB3 30%, VA30 20% and VA120 20%) 

	Traffic model
	Full buffer, traffic model (FTP with TCP)

	Node-B Receiver
	Rake (2 antennas per cell)

8 fingers per UE (finger assignment as in Table A-6 in [1])

	#UE per cell
	10 (# of UE dropping =3)

	UE timing
	Time aligned (no offset between users)

	Duration
	20s + 2 s warm-up 

	HARQ
	Max # of transmissions = 4

# of HARQ processes = 5

Re-transmission delay = 10 ms

Ack/Nack errors = 0%

	Scheduling Type
	Decentralized Node-B scheduler with 

1 serving cell per UE = best DL (same as HSDPA serving cell). All cells in UE’s active set send ACK/NAK.

	Scheduling delays
	E-DCH
Period

2 ms

Uplink SI delay

10 slots

DL Grant delay

1 slot



	Power control
	Outer loop driven by 1% BLER on DCH (ZTB)
Inner loop error rate = 4%

	DCH
	ZTB: 0kbps with CRC (gain factor= 5/15)

	E-DCH
	E-TFC selection:

Similar to R99 TFC selection. UE MAC decides upon the E-DCH TFC in SUPPORTED_STATE and EXCESS_POWER_STATE every radio frame. The parameters {x, y, z} are set to {15, 30, 30} as in Rel‑99.

	E-DPCCH
	Not included

	SHO restriction
	When in SHO E-TFS is restricted up to effective data rate of 512kbps.



































