Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 Meeting #51bis
R1-080390
Sevilla, Spain, January 14 – 18, 2008
Agenda item:

7 – Enhanced Uplink for CELL_FACH State in FDD
Source:
Nokia Siemens Networks, Nokia
Title:
HS-DPCCH relation to Enhanced Uplink in CELL_FACH state
Document for:

Discussion
1
Introduction

In 3GPP RAN WG2 meeting #60 in Jeju, the coupling of Enhanced CELL_FACH downlink with the Enhanced CELL_FACH uplink was briefly discussed. The two points that were raised were

1. Whether the Enhanced CELL_FACH uplink would only be usable with the Enhanced CELL_FACH downlink, or could it be used also with FACH/S-CCPCH, and

2. Would the introduction of HS-DPCCH to Enhanced CELL_FACH uplink for the benefit of the Enhanced CELL_FACH downlink be a way to go.
The conclusion written down to RAN2 minutes on the point 2 was simply that: “RAN2 has not studied the need of HS-DPCCH” [1]. This document takes the point 2 further. This document is contributed to both RAN1 and RAN2 as the performance is something to which RAN1 is the most familiar with, but the implications of are seen to affect the RAN2 specifications.
2
Discussion
During the evaluation phase of the usage of HSDPA in CELL_FACH state it was shown that the main differentiator in using HSDPA in CELL_DCH state and in CELL_FACH state is the availability of HARQ feedback. In [2] it is shown that if the ACK/NACK is available for the DL HSDPA transmissions both the cell edge as well as the average cell throughputs are increased dramatically and the transmission reliability (need for RLC retransmissions) is significantly reduced.

Table 1 shows the key results of [2] for convenience. The initial channel quality indication mapping to the MCS used made obviously a trade-off between throughput and RLC retransmission rate.
Table 1: RLC throughputs with RLC retransmission rates as shown in [2]

	
	95 % [kbps]
	98 % [kbps]
	RLC retr. Rate 98 %
	Average throughput [kbps]
	Average RLC retr. Rate

	0 retransmission
	75
	45
	82.0
	450
	25.2

	1 retransmission
	90
	55
	52.5
	495
	13.2

	2 retransmissions
	80
	40
	44.8
	380
	13.2

	3 retransmissions
	70
	35
	37.1
	305
	13.3

	ACK feedback
	195
	125
	21.5
	730
	3.2


Thus it is both intuitively evident and backed up by simulations in [2] that if there are means for the Node B to know if a HSDPA transmission attempt was received correctly it will have a major positive impact to the performance of running HSDPA in CELL_FACH state.

With the introduction of Enhanced Uplink for CELL_FACH State to Rel-8 we are introducing time instants in which the UE will be synchronised to the Node B in the uplink creating an opportunity to provide HSDPA HARQ feedback to the Node B just as is the case in the CELL_DCH state. Of course this feedback would only be available when the UE is actually allocated with the E-DCH resources, in other times the HSDPA in CELL_FACH state would need to be operate as in Rel-7, but exploiting the possibility to provide HSDPA feedback in the UL whenever possible without significant additional cost or complexity would seem desirable.
3
Conclusion

It is proposed to agree that when the UE has E-DCH resources allocated to it in the CELL_FACH state it would also transmit HS-DPCCH as a feedback channel for HSDPA usage in the CELL_FACH state. The main motivation for proposing this is based on the opportunity to get ACK/NACK feedback for the DL transmissions, but being able to get accurate CQI information during the E-DCH resource allocation should not be forgotten.
References
[1]
R2-07xxxx
Draft0 minutes of the 60th TSG-RAN WG2 meeting, 3GPP Support Team
[2]
R1-063339
Further analysis of HSDPA in CELL_FACH state, Nokia

