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1 Introduction

At the TSGR1#21 in Turin, it was agreed as a working assumption to have explicit quality indicator in the uplink for aiding selection procedure of modulation and coding scheme applied on HS-DSCH. It was also agreed that reporting rate can be made configurable by network so that feedback can be shut off completely according to Node-B/RNC’s request.  However, there still seems to remain some concerns whether feedback is really needed at all. 

The intention of this paper is to close the discussion of this topic by summarizing benefits of having feedback report, and to move forward to more detailed discussion on what and how to report the quality indicator.

2 Throughput performance of users in Soft handover

The argument of not having any feedback report is that DPCH power can directly be used to correlate HS-DSCH quality.  Assuming that Node-B is capable of mapping DPCH power to HS-DSCH quality, the performance of the scheme is very much the same as the scheme that utilizes explicit report under non-soft handover region.  However, under the region where DPCH is in soft handover, two scheme behaves quite differently as TPC is generated with the presence of site diversity gain where as HS-DSCH is transmitted from only one site. Performance degradation is expected be observed with the use of erroneous channel estimation derived from DPCH power.  None the less, throughput performance of users with DPCH in soft handover were evaluated using following 4 schemes:

a) HS-DSCH quality is fed back by UE explicitly. 4 HS-DSCH TTI delay is assumed for feedback delay.

b) DPCH power is used to derive HS-DSCH quality. 

c) Lowest MCS(QPSK R=1/4) is selected for users with SHO.  Node-B is assumed to have knowledge of SHO status.

d) Primary cell indicator is assumed available. If the serving cell is selected as non-primary, lowest MCS is selected as in c).  Otherwise, DPCH power is used to derive HS-DSCH quality as in b). 3-slots delay for primary cell reporting is included.

Figure 1 shows the simulation results.  A benefit of having explicit report is obvious from the figure.  We do not claim any of above evaluated schemes (without explicit report) to be optimal, however, considering the behavior of TPC, it is not expected that selection scheme based from DPCH power without having explicit report will not perform as well as having explicit report under DPCH SHO users.
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Figure 1 SHO region throughput

3 UE specific performance

It has been pointed out that advanced receiver structures (MPICs, Equalizers) provide profitable gain in performance under multi-path environments. It is expected that receiver performance of each UE will be different from each other as there exists many different algorithms and receiver implementations for advanced type receivers in addition to conventional rake receiver. With significantly higher complexity requirements enforced by advanced receivers, it is important to ensure that UE with such capability will be allocated higher data rate and obtain full benefit in order to motivate UE manufactures to implement complex receivers.  Although it is possible for Node-B to take into account for differences in individual UE performance without having explicit report (in non-soft handover regions), it is not clear how much of UE performance advantage can be observed as receiver characteristics estimation mechanism will be hidden within non-standardized Node-B functionality.  It is our opinion that having feedback report is beneficial from both UE and Node-B point of view since:

a) UE will be able to declare its performance advantages explicitly through the use of quality indicator (e.g. reporting higher rate transport format than conventional receiver given same channel conditions ).

b) Node-B will be able to use its report to calibrate UE specific receiver characteristics(if needed). 

4 Node-B/Performance evaluation complexity

Having feedback report from UE will enable Node-B to utilize the simplest form of adaptive modulation and coding scheme.  Simpler performance evaluation/test platform for adaptive modulation and coding functionality can be established using standardized feedback signaling.

5 Conclusion

It is recommend to keep and stabilize the current working assumption of having feedback report in uplink, and move forward to discuss what and how to report the quality indicator.
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Annex: Simulation Assumptions

Table 1 System Simulation Parameters

	Parameter
	Explanation/Assumption
	Comments

	Cellular layout
	19-cell, 3-sector/cell with (3-tier)
	Statistics from center cell ONLY

	Site to Site distance
	2800 m
	

	Propagation model
	L = 128.1 + 37.6 Log10R
	R in kilometers

	Tx-diversity
	2-Tx antenna, STTD
	

	CPICH power
	-10 dB
	

	Other channels
	- 3 dB
	

	Power allocated to HS-DSCH
	Max. 50 % of total cell power
	

	Number of Code allocated to HS-DSCH
	Max. 8
	SF=16--Fixed

	Slow fading
	As modelled in UMTS 30.03, B 1.4.1.4
	

	Std. deviation of slow fading
	8 dB
	

	Correlation between sectors
	1.0
	

	Correlation between sites
	0.5
	

	Correlation distance of slow fading
	50 m
	

	Carrier frequency
	2000 MHz
	

	BS antenna gain
	14 dB
	

	UE antenna gain
	0 dBi
	

	UE noise figure
	9 dB
	

	DSCH SIR Feedback Delay
	4 TTI = (4*3*Tslot)
	Plus amount of decimation

	TPC delay for use in scheduler
	3-slot
	4% error rate included

	Max. # of retransmissions
	6
	Higher layer Re-transmission activated after reaching max H-ARQ count.

	Fast HARQ scheme
	Chase combining
	N=5

	BS total Tx power
	Up to 44 dBm
	

	Active set size
	3
	Maximum size

	Fast Cell Selection
	Disabled
	

	UE Mobility
	3km/h
	

	MCS threshold adjustment
	Yes
	According to [5]
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