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Output power decrease
on BCCH carrier for GMSK
1. INTRODUCTION
At GERAN#47 a CR to 45.008 was presented in [1], proposing to specify an output power reduction for the BCCH carrier in case of GMSK modulated transmission. This proposal is further described in section 2 and some evaluations are depicted in section 3. 

2. CONCEPT DESCRIPTIOn
The need to investigate energy savings in the BTS has been previously raised in GERAN. A corresponding study item was agreed at GERAN#47 [2]. 
Energy saving in the BTS may be possible across the whole network for times with very low traffic loads, e.g. at night when there is no or very few traffic served on the BCCH transceiver. In these times a reduced output power could be permitted on the BCCH carrier for all timeslots carrying GMSK modulation except the timeslots carrying BCCH and CCCH channels as well as timeslots preeeding them. The latter ones are excluded due to impact on BCCH monitoring task in the mobile. 

In case of absence of traffic channels, i.e. presence of idle timeslots, TS 45.008 specifies that dummy bursts have to be sent using GMSK modulation at maximum Tx power on the BCCH carrier. Also for GMSK modulated traffic channels the usage of maximum power BCCH is currently specified.
The proposed concept foresees to operate all timeslots on BCCH carrier using GMSK modulation except the timeslot carrying the BCCH/CCCH or further BCCH/CCCH channels (in case of extended BCCH or multiple CCCH configurations) with a modified output power, as follows:

· a static output power reduction of 2 dB for idle timeslots 

· a dynamic output power reduction of 2 dB for TCH timeslots. In this case timeslots handling distant users with high pathloss will use maximum output power, whilst users with lower pathloss will be served with reduced output power. 
· no output power reduction for TS 7 and TS preceding CCCH timeslots. 
The applied power reduction of 2 dB equals one power step. The different power levels for one TDMA frame are depicted in Figure 1 for one exemplary scenario with 2 CCCH’s and two active TCH users, one with higher and one with lower pathloss.
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Figure 1 : Output power decrease on BCCH carrier for selected GMSK modulated timeslots (y-axis in linear scale) using static and dynamic power reduction of 2 dB.
Further power reductions such as 4 dB may be possible as well in certain circumstances and is foreseen FFS. 
3. CONCEPT EVALUATION

This section depicts studies that have been carried out and are being carried out to investigate network impacts for power reductions applied to BCCH carrier.
3.1 Results from earlier studies  
Previously carried out analysis with EDGE on the BCCH Carrier [3] indicates a similar cell selection impact of this concept compared to usage of 8-PSK on 4 timeslots. For this a figure of 1.5 % non-optimum cell selections with 2 dB output power decrease on 8 timeslots has been obtained compared to 1 % non-optimum cell selections with 4 dB output power decrease on 4 timeslots equivalent to the required power backoff for 8-PSK). The performance impact due to EDGE certainly depends on the PS load on the BCCH carrier, which identifies a common practise used in state-of-the-art network deployments. The above stated impact from power reduction has been found acceptable when introducing EDGE into Rel-99 specs. No complaints have been carried since then to GERAN on this matter.
Previously carried out analysis for EGPRS2 on the BCCH Carrier [4] indicate that no major impact on cell reselection performance has been observed taking into account a resource utilization of 50% and a traffic mix of 50% GMSK modulated speech and 50% packet-switched EGPRS2 traffic on BCCH carrier with required ideal output power backoff as high as 5.3 dB for 16 QAM modulated carriers and 5.6 dB for 32 QAM modulated carriers. Also in this case the impact has been found acceptable when introducing EGPRS2 into the GERAN Rel-7 specs with allowed output power decrease by the adjusted level of 6 dB. 
3.2 Impact on cell reselection performance 

For the above described concept impacts on received power and received quality have been analyzed by means of network simulations using real network data. The simulation assumptions are sketched in Table 1 below. 

	Parameter 
	Value

	Environment 
	Urban and suburban

	Network size
	110 cells

	Cell radius / intersite distance
	500 m

	Traffic layer
	BCCH only

	BCCH frequency reuse
	17 

	Power reduction on timeslots except TS 0 and TS 7
	0 or 2 dB

	Traffic mix
	100 % GMSK modulated speech

	Pathloss
	Based on real network terrain data 

	Log-normal fading standard deviation
	8 dB

	Multipath fading
	Included


Table 1: Simulation Assumptions 

The change in received power was assessed by measuring RxLev at the MS side for active connections in dedicated mode. The RxLev distribution is depicted in Figure 2 below.
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Figure 2: Impact on RxLev distribution. 
It was observed that for RxLev around 1.8 dB lower average power level was measured by the mobile stations.

The change in received quality was assessed by measuring C/I at the MS side for active connections in dedicated mode. The C/I distribution is depicted in Figure 3 below.
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Figure 3: Impact on C/I distribution. 
It was observed that the C/I distribution remains almost unchanged. Only for C/I ratios beyond 30 dB there will be a minor observed difference. For these connections the difference in C/I is judged not to matter at all.  
The depicted changes in received level and received quality are thus not considered as significant to impact cell reselection performance. 

Nevertheless the impact on connection quality, such as BQS, FER, Mean BER and standard deviation of BER requires further study. In addition the impact on handover performance requires to be studied, e.g. in terms of handover initiation. 
4. Conclusion 
The concept of output power decrease on the BCCH carrier has been described and some evaluations on impact to cell reselection have been depicted. The investigation will continue in terms of evaluation of achievable level of BTS energy savings as well as on the impact on received quality experienced by mobiles in idle and in connected mode. 
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