3GPP TSG GERAN#49
28th February – 4th March, Chengdu, PR China

Source: Telefon AB LM Ericsson

Agenda Item 7.1.5.3.4


Simulation assumptions for reduction of power on the BCCH carrier
1 Introduction
This is the same paper submitted to telco#1 on BTS Energy Savings.
In order to organize the work and more easily compare contributions from different sources within the BTS Energy Savings study item, it is proposed to agree on some common simulation assumptions.
This document focuses on simulation assumptions for the investigations foreseen on reduction of power on the BCCH carrier.
2 Methodology

The effect of non-constant BCCH power was previously investigated in [1] and [2] for EGPRS and EGPRS2, respectively. However, it is believed that there may be a need to improve the models for this study, especially the way that MS does neighbor cell measurements. 
To investigate the full potential of power reduction on the BCCH, the power will have to be decreased until the system no longer works satisfactory which has never been done until now.
2.1 Neighbor cell measurements

It is considered important to include fast fading in the system model since RXLEV can show large variance due to this [2]. 3GPP TS45.008 does not specify in detail how the measurement and averaging of the fast-fading signal shall work, but leaves much for implementation. Hence, the sourcing company requests guidance from mobile vendors on how to create a model that would represent the uncertainties of measurements with sufficient realism. Without this model the accuracy of future simulations will not be as high as it could be. 
Further, guidance is also requested on a model for MS measurement patterns. Would a model where the MS measures its BA-list on random slots in random TDMA frames suffice, or can the MS have a bias towards certain timeslot numbers on a given frequency? A bias may cause the MS to e.g. underestimate RLA_C from a particular base station, excluding it from the selection process.
2.2 Average power decrease on BCCH
It is proposed to follow the methodology envisaged in [4] as a baseline where power control is applied to traffic channels on the BCCH carrier up to a maximum power decrease (APDmax dB).

Average power on idle channels on the BCCH carrier is assumed to be decreased APDmax dB.
2.3 TRX power profile

Typically the power consumption of a SCPA TRX is not linear. I.e. a 3 dB decrease in power does not correspond to a 50% decrease of power consumption. To more easily compare different power savings proposals it is encouraged to discuss if a common model for the TRX power consumption shall be used.
2.4 Simulator type
In previous investigations, see [1] and [2], it was considered sufficient to model the effect of non-constant BCCH power by static (snapshot) simulation. An example of this methodology can be found in [5]. To continue using this simulator type would make for a quicker evaluation with results more comparable to what has already been done and is considered good enough by the sourcing company to evaluate degradation to cell selection/handover. However, the static approach does not to the same extent model quality based measures, such as call FER, compared to using a dynamic simulator, so it is left for discussion what level of detail is needed to capture the more important performance indicators.
2.5 Modulation type of packet switched services

In earlier contributions on BCCH Average power decrease for EGPRS and EGPRS2 fixed allocations of modulation types were assumed. For this study it is proposed that a model of link adaptation should be used, and the APD should reflect the chosen modulation type. 
2.6 System load

As defined in [3] it is assumed to model the system both at low, medium and high load. To capture dynamics in the channel allocations it is proposed not to model static TS allocations for each cell, but to define an average system load to allow for different allocations in neighboring cells.
3 Parameters

Some simulation parameters can be found in tables 1 and 2, where many values have been taken from [3].
The tables also indicated where the assumptions from [3] is proposed to be modified.

Table 1. Network parameters
	Parameter
	Value
	Unit
	Comment

	Sectors per site
	3
	
	

	Frequency Band 
	900
	
	

	Cell size
	TBD
	
	Several cell sizes should be studied representing different overlap factors [1].

	BCCH frequency re-use
	[12]
	
	Operator input needed

	TCH frequency re-use
	TBD
	
	Operator input needed

	Path loss model
	Okumura-Hata
	
	ETSI TS 102 706

	Log-normal fading st.dev
	6
	dB
	ETSI TS 102 706

	Correlation distance
	110 
	m
	

	Inter-site log-normal correlation coefficient
	0
	
	

	Handover margin
	3
	dB
	

	BTS output power
	TBD
	dBm
	

	BTS antenna height
	40
	m
	ETSI TS 102 706

	BTS Sector antenna pattern
	65º deg H-plane, 
max TX gain 18

	dBi
	UMTS 30.03 (modified from assumption in ETSI TS 102 706)

	BTS feeder and connector loss
	3
	dB
	ETSI TS 102 706

	BTS sensitivity
BTS noise figure
	TBD
TBD
	dBm
dB
	

	MS output power
	31
	dBm
	ETSI TS 102 706

	MS antenna height
	1.5
	m 
	ETSI TS 102 706

	MS antenna gain
	0 
	dBm
	ETSI TS 102 706

	MS sensitivity

MS noise figure
	-104
8
	dBm
dB
	ETSI TS 102 706

	Body loss
	3 
	dB
	ETSI TS 102 706

	Indoor/Outdoor users
	0 / 100 
	%
	Outdoor users are more interesting in a reselection/handover study. This will effectively eliminate the impact of building penetration loss listed in ETSI TS 102 706


Table 2. Traffic parameters
	Parameter
	Value

	Traffic mix
	[70 %] GMSK modulated speech

[30 %] packet-switched data

	Average number of alllocated timeslots per BCCH carrier:
	Low: [2]
Medium: [4]
High: [6]

	Average power decrease (APD)
Speech:
	0,2,..,APDmax dB

Level chosen according to power control.

	Average power decrease (APD)
Data:
	GMSK: 0 dB

8PSK: [4.0] dB
16QAM: [6.0] dB
32QAM: [6.0] dB

(Values from 3GPP TS 45.008)

	Average power decrease (APD)
Dummy bursts:
	APDmax dB

	Multiple CCCH
	Not used,


4 Conclusion
This document proposes simulation assumptions aligned with the energy efficiency work methods currently developed by ETSI, [3]. It is also noted that to investigate the full potential of energy saving on the BCCH carrier, a better model of MS neighbor cell measurement is needed than what has previously been used in e,.g. [1] and [2].The document also identifies areas where more discussion is needed to reach common agreements for reduction of power on the BCCH carrier.
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