Page 1
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 #46bis
R1-062669
October 9th-13th, 2006
Seoul, Korea
Agenda item: 
7.3
Source: 
QUALCOMM Europe
Title: 
Improvements on E-DPCCH for HSPA
Document for:
Discussion and Decision
1
Introduction

Different techniques have been investigated to reduce the overhead caused by the control channels in the DL and in the UL in the CPC WI [1]. 
The overhead caused by the data-associated control channel has been identified to be especially costly for applications requiring small payload sizes such as VoIP or other type of interactive applications. For the DL, different means to reduce the overhead caused by the HS-SCCH have been investigated [2][3]. For the UL, [3] discussed some possibilities to reduce the overhead in the UL associated with the transmission of E-DPCCH. 
This paper presents two ways to reduce the overhead caused by the E-DPCCH in the UL that will be discussed in analyzed in the companion papers [5] and [6]. The common goal is to reduce the overhead of the data-associated control channel without impacting the flexibility to use a sufficiently large set of data rates, keeping the same decoder structure as already is in place for the current E-DPCCH and facilitating the use of more advanced decoding techniques exploiting the structure of the E-DPCCH over retransmissions.

2
Discussion

This section provides a high level analysis of the benefits that one can expect from UL operation with reduced E-DPCCH overhead. Detailed link level analyses are presented in the corresponding papers [5] and [6]. 
The benefits of a reduced E-DPCCH operation may be summarized as follows:

1. System capacity, especially for applications requiring low data rates such as VoIP or other low-medium data rate interactive applications, e.g., gaming.

2. Link budget. A link efficiency gain for cell-edge users translates directly into a link budget gain. 

3
High Level Analysis

In this section, we present a high level analysis that leads to a first order estimate of uplink VoIP capacity improvement due to reduction in required E-DPCCH/DPCCH power ratio. 
Assuming a 50% Voice Activity Factor, the AMR Vocoder statistics in terms of transport block statistics are tabulated in Table 1.

Table 1: AMR Vocoder Transport Block Statistics

	AMR Vocoder Rate
	Tr Blk Size [bits]
	% of Occurrence

	FULL
	307
	43.39

	SID
	120
	7.6

	BLANK
	DTX
	49.02


Table 2 lists the default power ratio settings of the individual uplink channels for VOIP.
Table 2: Default Uplink Channel Power Ratio Settings for VOIP
	Uplink Channel
	T/P [dB]

	E-DPDCH (TBS = 307)
	8

	E-DPDCH (TBS = 120)
	6

	E-DPCCH
	1

	HS-DPCCH (CQI)
	0

	HS-DPCCH (ACK)
	4


Table 3 lists the target number and average number of transmissions on both the downlink and uplink.

Table 3: Termination Statistics

	Channel
	Target Number of Transmissions
	Average Number of Transmissions

	HS-PDSCH
	2
	1.5

	E-DPDCH
	4
	2.5


Based on the termination statistics of the downlink, Table 4 lists the resultant activity factor of the ACK sub-channel of the HS-DPCCH channel. Furthermore, we assume that the CQI sub-channel is repeated for 4 consecutive TTI’s (8ms) and a new CQI value is transmitted every 8ms. In other words, the CQI channel is active 2 slots every 2ms TTI. 

Table 4: HS-DPCCH Activity Factor

	HS-DPCCH Sub-Channel
	Activity Factor [%]

	A CK
	2.5

	CQI
	66.67


Table 5 summarizes the expected improvement in VOIP capacity due to reduction in E-DPCCH/DPCCH with respect to the default configuration in Table 1. The 2nd column reflects the relative change with respect to the default setting of E-DPCCH/DPCCH = 1 dB in Table 1. As seen in Table 5, the VOIP capacity improvement varies from 9% to 13%, as E-DPCCH/DPCCH reduces by 1dB to 7 dB.
Table 5: Expected VOIP Capacity Improvement due to reduction in required                           E-DPCCH/DPCCH 

	Absolute E-DPCCH/DPCCH T/P [dB]
	Relative E-DPCCH/DPCCH  T/P [dB]
	Voice Capacity Improvement [%]

	0
	-1
	9

	-1
	-2
	10

	-2
	-3
	11

	-3
	-4
	12

	-4
	-5
	12

	-5
	-6
	13

	-6
	-7
	13


4
 Conclusions

This paper has motivated the need to further reduce the interference caused by the data-associated UL control channel, i.e., E-DPCCH. The benefits have been analyzed at high level in terms of system capacity improvement.
Two techniques have been introduced to reduce the overhead caused by the E-DPCCH in the UL of UTRA. The link level analysis is shown in detail in [5] and [6] and system analysis will follow in future meetings. 
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