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1.0 Summary

This contribution looks at the back-off required when the HS-DPCCH and DPCCH/DPDCH is transmitted in the UL for different combinations of
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 Based on our results shown in [5] and [6] and taking into account the view expressed in [2], [3], and [4]we propose the definition of the maximum output power for HSDPA operation should be defined for different values of  [image: image2.wmf]hs
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 This granularity in the definition of the maximum output power would ensure minimum system performance degradation but with acceptable increase in UE complexity 
2.0 Introduction

The HS-DPCCH is an uplink physical channel supporting HSDPA in Release 5 by transporting ACK/NAK and CQI information on a sub-frame (2ms TTI) basis.  The information can be repeated to improve HS-DPCCH uplink coverage such as might be needed when a HSDPA UE is in a soft handoff region or at the edge of the network.  In Release 5 CQI feedback can range from a CQI transmission every 2ms to one 2ms CQI transmission every 80ms.  
Because the HS-DPCCH is a separate physical (code) channel which is additionally transmitted, the required Ec/Ior will be higher than of a reference REL99 service which leads to a reduced cell coverage.  Therefore it is important to consider the impact of the UE maximum output or the Node B HS-DPCCH quality (ACK misdetection) performance. In this contribution we only look at the impact of the UE. 
In earlier discussions, UE impact was considered in terms of the 99.9%-ile Peak to Average Ratio (PAR) of the UE power amplifier. (PA).  However it has been found that PAR as a metric cannot always be mapped to the required amount of PA back-off needed to meet ACLR requirements. Therefore additional lab measurements or a new model is needed for full characterization for the required back-off. In [5, 6] results were presented for the back-off needed to achieve the same ACLR performance as specified in REL99.  In this case the back-off can be considered as the reduction in the maximum output power of the UE. Results for the required back-off are summarized in Table 1 
Table 1 PAR & PA Back-off for Reference Case and HS-DPCCH Cases

	DPCCH
	DPDCH
	HS-DPCCH
	Δ PAR (99.9%)

[dB]
	Δ Pout (ref.)
[dBm] 
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	8
	256
	15
	64
	-
	-
	Δ =0.00
	Δ =   0.00 

	8
	256
	15
	64
	15
	256
	Δ = 0.12
	Δ =   -0.26

	8
	256
	15
	4
	15
	256
	Δ = 0.28
	Δ =   -0.41

	15
	256
	10
	64
	30
	256
	Δ = 0.72 
	Δ =   -1.46 

	15
	256
	10
	64
	22
	256
	Δ =0.86
	Δ =   -1.71

	15
	256
	8
	4
	15
	256
	Δ =0.95
	Δ =   -1.89

	15
	256
	4
	64
	30
	256
	Δ =0.82
	Δ =   -1.63

	8
	256
	0
	
	16
	256
	Δ =0.81
	Δ =   -1.66

	15
	256
	4
	4
	5
	256
	Δ =0.46
	Δ =   -0.96

	4
	256
	15
	4
	8
	256
	Δ =1.17
	Δ =   -0.82


These results show a maximum value of 2dB PA back-off is necessary for different values of[image: image6.wmf]hs
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 . Similar results in [2], [7] show good alignment with Table 1

3.0 PA back-off options
In TS25.101 there is no restriction in ACLR performance for different values of[image: image7.wmf]hs
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.  In this case the ACLR performance would be degraded if no back off is adopted. To resolve this aspect two options can be considered to account for the additional PA back-off needed. 
Option a) 
Reduce the maximum PA power limit by 2dB when ever the HS-DPCCH is assigned to the UE 
Option b) 
Reduce the maximum PA power limit by x dB dependent on [image: image8.wmf]hs
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3.1
PA back-off options A

Complexity is the lowest for PA back-off option a) since the maximum PA power limit is dropped by 2dB when the mobile is assigned a HS-DPCCH at call setup and maintained whether [image: image9.wmf]hs
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is zero or not. However this is a severe restriction and can lead to losses in the UL coverage as shown in [4].
3.2
PA back-off options B

Option b) modifies the PA back-off based on the relationship between [image: image10.wmf]c
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> 0 is expected to occur for a given uplink time interval (e.g. slot or TTI) otherwise the PA back-off is zero if the expected [image: image13.wmf]hs
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= 0. This proposal introduces a granularity to option a) since a back-off of 2dB is not required for all values of [image: image14.wmf]hs
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 For each uplink TTI (or slot) given a single DPDCH, DPCCH, and HS-DPCCH and expected occurrence of [image: image15.wmf]hs
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> 0  the PA back-off could be selected by the following mapping table:
Table 2
	Test point 
	Cases
	Allowed back-off
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In this case for [image: image23.wmf]c
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/15, although the required back-off is typically 0.41dB based on the measured performance, the test point is selected to ensure there is no impact for 64 Kbps or higher services by requiring 0 dB back off for UE implementation 
4.0 System impact (option A/B)
In [4] the impact of cell coverage was considered for DTCH rates of [16 kbps, 32 kbps, 64 kbps and 384 kbps] for different level of fixed back –off [0, 1, 2 dB] i.e. option A based on a ACK/NACK and CQI field transmitted every sub-frame. Therefore using option A would results degradation in UL cell radius. 

If we now reviewing the same results in [4] using the mapping table defined in Table 2 i.e. option B these show no UL cell radius shrinkage from PA back-off for 64 kbps or greater bearers. That is, for the uplink rates of 64 kbps or higher the PA back-off will be zero since[image: image25.wmf]c
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 < 9/15 is typical for such rates 

In the case of 32 kbps bearer service the reduction is from 91.7% to 85.7 % in [4]. However, in this case this assumes the planned deployment has been dimensioned to support a maximum UL service of only 32 kbps which is extremely limiting for 3G services.  However, in this case as shown in [7] the link budget increase with lower bit rate service is higher than the additional power plus power reduction due to back-off so this should not present a problem.
Furthermore our link level analysis for this scenario confirms the same conclusion that the proposed PA back-off values and breakpoints there is always some coverage margin (Power margin – Back-off) for a well designed uplink Rake receiver and associated receiver functions. 
5.0 Conclusion 

We propose the definition of the maximum output power for HSDPA operation should be modified for each uplink time interval (TTI or slot) wherein[image: image27.wmf]hs
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 as shown in Table 3 below:
Table 3
	Test point 
	Cases
	Allowed back-off

	1)
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This granularity in the definition of the maximum output power would ensure minimum system performance degradation but with acceptable increase in UE complexity compared to the other options. This proposal is also in line with [3], [4] where the power reduction is linked to specific values of [image: image37.wmf]c
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If this proposal is acceptable Motorola could prepare a draft CR for TS25.101
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