3GPP TSG-RAN WG1 #45
Tdoc R1-061389
Shanghai, China, 8th – 12th May, 2006
Source:
Siemens

Title:
UE battery life improvement with SIR target reduction and CQI reduction

Agenda Item:
8
Document for:
Discussion and Decision
1. Introduction

During RAN1 #44 a paper [1] describing a way to calculate UE battery life improvement for the UL DPCCH gating concept [2] was presented. It was noted that similar calculations and estimation can be presented for the SIR reduction concept [2]. This paper presents analogous calculations for SIR target reduction and CQI reduction. The calculations are based on the method presented in [3] and modified to reflect the impact of CQI and SIR target reduction. On the basis of the derived equations, examples of UE battery life improvements, due to the mentioned ConCon concepts, are presented for VoIP and web browsing traffic.
2. SIR target reduction
The following assumptions are adapted in order to calculate UE battery life extension when applying the SIR target reduction concept:
· UE transmitter and receiver power consumption during inactive phase while ConCon not initiated can be expressed:
- N1 – power consumed by the transmitter, this power can be split into:
1. N11 - power consumed by the power amplifier to generate transmit power P1 [mW]
2. N12 - power consumed by the rest of the transmitter (base band processing etc.) N1 = N11 + N12

- N2 – power consumed by the receiver
· UE transmitter power consumption when in ConCon mode i.e. ConCon initiated and the SIR target is reduced can be expressed:
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2. N12  - power consumed by the rest of the transmitter is unchanged
·  By adapting the following variables:
- Inactive_t – average time of ConCon mode,
- Active_t – average time of active phase plus inactive phase when Rel-6 is applied,
- Transition_t – average time of ConCon termination/initiation, Transition_t = SIR_Red [dB] · Slot_time,
- 
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- SIR_Red – the applied SIR target reduction e.g. SIR lowered by 3 dB means SIR_Red = 
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battery life improvement due to SIR target reduction can be expressed:
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3. CQI reduction

The following assumptions are adapted in order to calculate UE battery life extension when applying the CQI reduction concept:

· UE transmitter and receiver power consumption during inactive phase while ConCon not initiated can be expressed:

- N1 – power consumed by the transmitter, this power can be split into:
1. N11 - power consumed by the power amplifier to generate transmit power P1 [mW], power N1 consists of:
· N11DPCCH  - power required to generate DPCCH_EC [mW]
· N11HS-DPCH – power required to generate HS-DPCCH_EC [mW]. When the HS-DPCCH is transmitted then HS-DPCCH_EC = 
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 for the CQI reporting interval
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2. N12 - power consumed by the rest of the transmitter (base band processing etc.) N1 = N11 + N12

- N2 – power consumed by the receiver

· UE transmitter power consumption when in ConCon mode i.e. ConCon initiated and the CQI reporting interval is reduced can be expressed:

1. N11HS-DPCCH = 0.67 • N11DPCCH•
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•CQI_Reduced_Reporting_%, CQI_Reduced_Reporting_%
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, 0 % corresponds to CQI switched off.
2. N12 and N11DPCCH are unchanged

·  By adapting the following variables:

- Inactive_t – average time of ConCon mode,
- Active_t – average time of active phase plus inactive phase when Rel-6 is applied,
- 
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battery life improvement due to CQI reduction can be expressed (the fact that CQI reduction can save some base band processing is neglected for simplicity):
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4. Numerical examples of battery life improvement
The following activity patterns are considered to obtain example improvements:
1. Web Browsing [4]:
a. Mean packet call time = Active_t = 100 ms (mean size of Pareto distributed packet call size = 25 Kbytes) 

b. Mean time of geometrically distributed reading time = Inactive_t = 5 s
2. VoIP spurts - AMR 12.2, TTI 2ms, no packet bundling:
a. Active_t = 2 ms

b. Inactive_t =  18 ms
· Examples of battery life improvement due to SIR target reduction

To reduce the number of combinations only the following cases are considered:

SIR target reduction = 3 dB and 6 dB;
N1 = 30 %, 50% and 70% of N1 + N2;
N11 = 50% and 70% of N11 + N12. 

Table 1 shows the possible UE battery life improvement due to the SIR target reduction concept.
Table 1 Example of UE battery life improvement due to SIR target reduction

	SIR target reduction
	N1/ (N1+N2)
	N11/ (N11 + N12)
	Battery life improvement

	
	
	
	VoIP
	Web browsing

	3 dB
	30 %
	50 %
	8 %
	8 %

	3 dB
	30 %
	70 %
	11 %
	11 %

	3 dB
	50 %
	50 %
	14 %
	14 %

	3 dB
	50 %
	70 %
	21 %
	21 %

	3 dB
	70 %
	50 %
	21 %
	21 %

	3 dB
	70 %
	70 %
	32 %
	32 %

	6 dB
	30 %
	50 %
	10 %
	12 %

	6 dB
	30 %
	70 %
	15 %
	18 %

	6 dB
	50 %
	50 %
	19 %
	23 %

	6 dB
	50 %
	70 %
	28 %
	35 %

	6 dB
	70 %
	50 %
	28 %
	35 %

	6 dB
	70 %
	70 %
	44 %
	56 %


· Examples of battery life improvement due to CQI reduction

To reduce the number of combinations only the following cases are considered:

Ahs =  15/15 and 24/15;

CQI_Reporting_% = 100 % (per 2ms), CQI_Reduced_Reporting_% = 0 % (CQI switched off)

N1 = 30 %, 50% and 70% of N1 + N2;

N11 = 50% and 70% of N11 + N12.
Table 2 shows the possible UE battery life improvement due to the CQI reduction concept.
Table 2 Example of UE battery life improvement due to CQI reduction
	20 · log(Ahs)
	N1/ (N1+N2)
	N11/ (N11 + N12)
	Battery life improvement

	
	
	
	VoIP
	Web browsing

	0 dB
	30 %
	50 %
	6 %
	6 %

	0 dB
	30 %
	70 %
	8 %
	9 %

	0 dB
	50 %
	50 %
	10 %
	11 %

	0 dB
	50 %
	70 %
	15 %
	16 %

	0 dB
	70 %
	50 %
	14 %
	16 %

	0 dB
	70 %
	70 %
	21 %
	24 %

	4 dB
	30 %
	50 %
	12 %
	13 %

	4 dB
	30 %
	70 %
	17 %
	19 %

	4 dB
	50 %
	50 %
	21 %
	23 %

	4 dB
	50 %
	70 %
	31 %
	34 %

	4 dB
	70 %
	50 %
	31 %
	34 %

	4 dB
	70 %
	70 %
	46 %
	53 %


5. Conclusion

This paper described methods to calculate UE battery life improvement due to the CQI and SIR target reduction concepts. The methods cover different ConCon mode parameters, traffic types, UE configurations and implementation. Furthermore, numerical examples were presented showing that possible UE battery life extensions, for the considered parameters, range from 8 % to 56 % for SIR target reduction, and from 6 % to 53 % for CQI reduction. It should be noted that the examples are informative, other UE implementation and configuration can give a bigger improvement.

It is proposed to capture the outlined methods into the analysis of the CQI and SIR target reduction concepts in [2].
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