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	First Modification


8.3
Concept Evaluation

This clause depicts updated simulation results from the evaluation of the BCCH power saving method introduced in [8-2] and described above. Clause 8.3.1 provides an overview of the simulation model and of the applied power reduction method, clause 8.3.2 describes the observed performance for eight specific scenarios. The specification impact is analysed in clause 8.3.3. The conclusion and further proceeding are outlined in clause 8.4. 

8.3.1
Simulation Model

The simulation model is described hereafter including general simulation assumptions, investigated channel allocation strategies, evaluated deployment scenarios, the network layout, the output power reduction settings on BCCH carrier and the employed Link-to-System Mapping. 

8.3.1.1
Simulation Assumptions

The general simulation assumptions are summarized in Table 8.3-1.

Table 8.3-1: Summary of simulation assumptions.

	Parameter
	Value
	Unit
	Comment

	Sectors per site
	3
	
	

	Frequency Band 
	900 

1800
	MHz
	

	Cell size 
	2000

500
	m
	Coverage layer (900 MHz, rural) 

Capacity layer (1800 MHz, urban)

	BCCH frequency re-use
	4/12
	
	

	TS occupation on BCCH carrier
	Traffic scenario 1 (Voice only): 

S(2/2/2): TN 2…7

S(4/4/4): TN 3…7


	
	BCCH allocation: on TN 0. 

SDCCH allocation:

S(2/2/2): TN 1 of BCCH TRX, operated without power reduction.

S(4/4/4): TN 1, TN 2 of BCCH TRX, operated without power reduction.

TCH allocation: all TS of cell excluding TS on BCCH carrier allocated to BCCH / SDCCH. 

	TCH frequency re-use
	S(2/2/2): 

1/1 for RF synthesizer hopping 

S(4/4/4): 
1/1 for RF synthesizer hopping 


	
	S(2/2/2): MA length is 9 for hopping channel. 

Bandwitdth restriction is taken into account by loss factor of 3 dB against ideal frequency hopping. Coherence BW for paths in rural area between 2 and 4 km is up to 1 MHz [8-3].

S(4/4/4): MA length is 27 for hopping channel. 

Bandwitdth restriction is taken into account by loss factor of 0 dB against ideal frequency hopping.

	Frequency Allocation


	S(2/2/2): 

21 frequencies (total)

12 (BCCH layer) 

9 (TCH layer)

S(4/4/4):

 39 frequencies (total)

12 (BCCH layer)

27 (TCH layer)
	
	BCCH frequencies and TCH frequencies separated by 1 guard frequency (0.2 MHz)

	Bandwidth of BCCH layer
	2.4 MHz
	
	

	Bandwidth of TCH layer


	S(2/2/2): 1.8 MHz

S(4/4/4): 5.4 MHz
	
	TCH layer in one frequency block

 

	Path loss model
	Okumura-Hata
	
	ETSI TS 102 706

- rural (cell size 2000 m) 

- urban (cell size 500m)

Short distances are modelled by means of a two breakpoint model with LOS area, LOS-NLOS transition area and NLOS area aligned to ITU-R F1336-4 and ECC Report 146.  
MCL = 59 dB is applied acc. to 3GPP 45.050 for GSM900 small cells.

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

	Correlation distance
	110 
	m
	

	Inter-site log-normal correlation coefficient
	50
	%
	

	Handover margin
	3
	dB
	

	BTS output power for BCCH carrier and other carriers 
	43
	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
	
	dBm
dB
	implementation dependent

implementation dependent

	MS output power
	31 (GSM 900)

28 (DCS 1800)
	dBm
	ETSI TS 102 706

	RACH power reduction
	Disabled
	
	

	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

	Traffic scenarios 

Traffic scenario 1


	100 % voice users


	
	First priority for evaluation



	Average power decrease (APD) for voice
	0 dB up to X dB in 2 dB steps


	
	Level chosen according to dynamic power control.

See clause 8.3.1.4

	Average power decrease (APD) for dummy bursts
	X:= 0 dB, 2 dB, 4 dB, 6 dB
	
	See clause 8.3.1.4

	Speech codecs
	FR: AFS 12.2
	
	

	DARP phase I  penetration rate 
	As defined for traffic scenario 1: 60 %
	
	

	AMR codec mode adaptation
	Disabled
	
	

	DTX on DL/UL
	Enabled 
	
	

	Channel allocation strategy
	Description of channel allocation strategy 
	
	See clause 8.3.1.2 

	Handover
	Penalty in terms of speech frame erasures during handover to be taken into account for DL and UL.
	
	No intra-cell handovers enabled. 

HO penalty size of 6 speech frames assumed for inter-cell handovers
in case of voice activity. 

	Handover failure
	modelled
	
	Loss of HO command in source cell and failure of HO access in target cell taken into account.

Leading to call drop.

	Voice call model
	- Poisson distributed call arrivals and exponential call durations.    

 - mean call duration: 90 sec   

- min. call duration: 5 sec. 
	
	Aligned to MUROS TR 45.913

	Fading channel profile
	Typical Urban (TU)
	
	

	Paging cycle 
	BS_PA_MFRMS = 4

(4*235.38 ms = 941.5 ms) 
	
	

	Number of cells in neighbour cell list
	12
	
	

	MS velocity
	3 km/h
	
	 

	User mobility model
	random movement
	
	User moves in random direction.

	Traffic load creation
	according to configured load 
	
	Traffic is generated at a randomly determined location in a cell after random determination of a cell in the network.

	Handling of service area border effects
	taken into account in idle and connected mode. 
	
	User is moved to a location at the opposite side of the service area with similar propagation conditions to continue the call until its end.

	BSIC decoding 
	enabled for neighbour cells in idle and connected mode 
	
	rate of 9.6 sec in connected mode (for each neighbour cell) and 

rate of 4.7 sec in idle mode (for each of the strongest 6 neighbour cells).

	Propagation wrap around
	activated
	
	

	Network size
	Cluster of 16 sites 

(48 cells)
	
	Cluster is repeated for propagation wrap around, cell statistic over 48 cells

	Network synchronization mode
	Timeslot synchronous
	
	TDMA frame synchronous for BS at same cell site, 

not TDMA frame synchronous for BS of different cell sites 

	Interference types
	Co-channel and 1st adjacent channel
	
	ACP = 18 dB

	RLF Timeout
	16
	
	Leading to call drop

	DL Repeated FACCH
	disabled
	
	

	Repeated SACCH
	disabled
	
	

	Simulated time
	90 000 TDMA frames 
75 000 TDMA frames
	
	Equals about 415 sec (3 km/h)
Equals about 346 sec (50 km/h)

	Simulated directions 
	DL and UL
	
	


8.3.1.2
Channel Allocation Strategies

Two different simple channel allocation strategies have been investigated depicted in Table 8.3-2.

Table 8.3-2 Investigated channel allocation strategies 
	Aspect
	Strategy 1
	Strategy 2
	Strategy 3

	Carrier selection
	no preference for allocation on BCCH carrier or hopping TCH carrier
	preference for channel allocation is given to BCCH carrier
	preference for channel allocation is given to BCCH carrier, if the uplink received power on RACH is higher than a pre-defined threshold, else allocated with preference on hopping TCH carrier

	TS selection
	random selection of time slot, both on BCCH carrier or hopping TCH carrier
	random selection of time slot, both on BCCH carrier or hopping TCH carrier
	random selection of time slot, both on BCCH carrier or hopping TCH carrier

	Activation of 

non-BCCH TRX
	second TRX goes into standby mode once no channel is allocated
	second TRX is only activated if the BCCH TRX is filled
	second TRX goes into standby mode once no channel is allocated


	
	
	

	
	
	

	
	
	

	

	
	


8.3.1.3
Deployment Scenarios and Network Layout

The following deployment scenarios were evaluated.

Table 8.3-3: Evaluated scenarios for small site configuration S(2/2/2)
	Scenario
	Frequency band and propagation
	Load Profile


	Channel Allocation Strategy

	S1


	GSM 900

rural
	Load Profile 1

(20% of BHT)
MS velocity: 3 km/h  
	1



	S2
	GSM 900

rural
	Load Profile 1

(20% of BHT)
MS velocity: 3 km/h  
	2



	S3
	GSM 900

rural
	Load Profile 2

(50% of BHT)
MS velocity: 3 km/h  
	1



	S4
	GSM 900

rural
	Load Profile 2

(100% of BHT)
MS velocity: 3 km/h  
	1



	S5
	GSM 900

rural
	Load Profile 1
(20% of BHT)
MS velocity: 50 km/h  
	3


	S6
	GSM 900

rural
	Load Profile 2

(100% of BHT)
MS velocity: 50 km/h  
	3



Table 8.3-4: Evaluated scenarios for medium site configuration S(4/4/4)

	Scenario
	Frequency band and propagation
	Load Profile


	Channel Allocation

Strategy

	M1
	GSM 900

rural
	Load Profile 1

(20% of BHT)
MS velocity: 3 km/h  
	2



	M2
	DCS 1800

urban
	Load Profile 1

(20% of BHT)
MS velocity: 3 km/h  
	2




The layout of the simulated network deployment is shown in Figure 8.3-1.
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Figure 8.3-1: Layout of simulated network deployment for evaluation of BCCH power reduction. Cell statistic area (yellow) and propagation wrap-around shown for one DL co-channel interferer set (red)
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8.3.2.9
Results for the alternative MS velocity
8.3.2.9.1  
Scenario S5
Call quality metrics are shown in table 8.3-14a for DL and UL for the alternative MS velocity of 50 km/h, where separate statistics for DL are recorded for traffic channels on BCCH layer and TCH layer. 
Table 8.3-14a: Call quality metrics

	Power reduction on idle TS / TSTCH
	Satisfied users 

DL TCH
	Satisfied users 

DL BCCH
	Satisfied users 

UL TCH
	Call block rate
	Call drop rate
	Handover Failure Rate
	Handover rate vs. reference

	0 dB / 0 dB
	99.2 %
	91.4 %
	97.7 %
	1.59 %
	0.0 %
	0.0 %
	-

	2 dB / 2 dB
	98.8 %
	93.6 %
	98.8 %
	2.10 %
	0.36 %
	0.35 %
	-3.2 %

	4 dB / 4 dB
	97.1 %
	90.3 %
	99.1 %
	0.64 %
	0.63 %
	0.53 %
	+11.3 %

	6 dB / 6 dB
	95.4 %
	91.7 %
	98.2 %
	0.36 %
	0.54 %
	0.62 %
	-13.3 %


Power consumption metrics in terms of reduction in cumulative output power and reduction in overall TRX power consumption per cell are shown in table 8.3-14b for this scenario.

Table 8.3-14b: Power consumption metrics

	Power reduction on idle TS / TSTCH

	Mean cumulated output power per cell [dBm]
	Reduction of cumulated output power per cell [dB]
	Reduction of TRX power consumption per cell

	0 dB / 0 dB
	43.2
	-
	-

	2 dB / 2 dB
	41.9
	1.3
	7.2 %

	4 dB / 4 dB
	41.1
	2.1
	11.6 %

	6 dB / 6 dB
	40.3
	2.9
	16.3 %


Observations:
-
Satisfied user rates: the required level of 95 % is fulfilled for UL, but cannot be met for all DL channels, neither for the reference nor for the candidate configurations. In particular channels on the BCCH layer are impacted.
-
Call block rate: remains below or close to 2%. It includes blocking both due to capacity and due to insufficient radio quality. It is observed to decrease along power reduction in this scenario as an increased number of cells can be BSIC decoded in idle mode (see clause 8.3.2.9.4).
-
Handover failure rate: Handover failures are more often than for the reference velocity. They are observed for all three power reduction settings.

-
Call drop rate: Handover failures impact the call drop rate being around 0.4-0.6% and hence above the required level of 0.2 % except for the reference setting (0 dB/0 dB).

-
Handover rate: is significantly reduced along the level of power reduction with the exception of the 4 dB power reduction case. A reduction of up to about 13 % is achieved.

-
Cumulated TRX power consumption: reduction is observed to go up to about 16.3 %.
8.3.2.9.2
Scenario S6
Call quality metrics are shown in table 8.3-15a for DL and UL for the alternative MS velocity of 50 km/h, where separate statistics for DL are recorded for traffic channels on BCCH layer and TCH layer.

Table 8.3-15a: Call quality metrics

	Power reduction on idle TS / TSTCH
	Satisfied users 

DL TCH
	Satisfied users 

DL BCCH
	Satisfied users 

UL TCH
	Call block rate
	Call drop rate
	Handover Failure Rate
	Handover rate vs. reference

	0 dB / 0 dB
	95.2 %
	91.4 %
	96.8 %
	2.23 %
	0.54 %
	0.34 %
	-

	2 dB / 2 dB
	95.4 %
	94.3 %
	96.3 %
	1.26 %
	0.97 %
	0.60 %
	-11.4 %

	4 dB / 4 dB
	93.7 %
	92.6 %
	96.4 %
	0.89 %
	1.03 %
	0.70 %
	-2.8 %

	6 dB / 6 dB
	92.3 %
	91.6 %
	96.5 %
	0.79 %
	1.08 %
	0.61 %
	+3.1 %


Power consumption metrics in terms of reduction in cumulative output power and reduction in overall TRX power consumption per cell are shown in table 8.3-15b for this scenario.

Table 8.3-15b: Power consumption metrics

	Power reduction on idle TS / TSTCH

	Mean cumulated output power per cell [dBm]
	Reduction of cumulated output power per cell [dB]
	Reduction of TRX power consumption per cell

	0 dB / 0 dB
	43.6
	-
	-

	2 dB / 2 dB
	42.5
	1.1
	5.9 %

	4 dB / 4 dB
	41.9
	1.7
	9.5 %

	6 dB / 6 dB
	41.4
	2.2
	12.1 %


Observations:

-
Satisfied user rates: the required level of 95 % is fulfilled for UL, but cannot be met for all DL channels, neither for the reference nor for the candidate configurations. In particular channels both on the BCCH layer and in some cases on the TCH layer are impacted.
-
Call block rate: remains below or close to 2%. It includes blocking both due to capacity and due to insufficient radio quality. It is observed to decrease along power reduction in this scenario as an increased number of cells can be BSIC decoded in idle mode (see clause 8.3.2.9.4).
-
Handover failure rate: Handover failures are more often than for the reference velocity. They are observed for the reference and all three power reduction settings in this scenario.

-
Call drop rate: Handover failures impact the call drop rate being around 0.55-1.1% and hence above the required level of 0.2 % for the reference and all three power reduction settings.

-
Handover rate: is significantly reduced along the level of power reduction with the exception of the 4 dB power reduction case. A reduction of up to about 11.4 % is achieved.

-
Cumulated TRX power consumption: reduction is observed to go up to about 12.1 %.
8.3.2.9.3
Impact on performance of neighbour cell identification in connected mode
The impact of power reduction on BCCH carrier on the performance of neighbour cell identification was also investigated for MS's in connected mode for medium and low traffic load scenarios for the alternative MS velocity. The modelling parameters are the same as described in clause 8.3.2.7. Figure 8.3-4 depicts for the investigated scenarios S5 and S6 the difference in mean number of BSIC decodable neighbour cells in connected mode. 
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Figure 8.3-4: Difference in mean number of BSIC decodable neighbour cells as function of the power reduction on BCCH carrier for the investigated scenarios S5 and S6
It is observed that the mean number of neighbour cells which can be decoded during the call (i.e. good neighbour cells) in order to perform an intercell handover steadily increases along the maximum power reduction in the considered APD range. The relative gain for the investigated scenario S5 versus the reference (no power reduction) is 0.5 cells (2 dB power reduction), 0.84 cells (4 dB power reduction) and 1.22 cells (6 dB power reduction) from the set of 12 neighbour cells the MS continuously measures. For scenario S6 the corresponding figures are 0.44, 0.75 and 0.99 cells. Thus BCCH power reduction overall has a positive impact on the number of BSIC decodable neighbour cells in connected mode. It is in the same size as for the reference MS speed of 3 km/h.
8.3.2.9.4
Impact on performance of neighbour cell identification in idle mode

The impact of power reduction on BCCH carrier on the performance of neighbour cell identification was also investigated for MS's in idle mode for medium and low traffic load scenarios for the alternative MS velocity. The modelling parameters are the same as described in clause 8.3.2.8. Figure 8.3-5 depicts for the investigated scenarios S5 and S6 the difference in mean number of BSIC decodable neighbour cells in idle mode. 
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Figure 8.3-5: Difference in mean number of BSIC decodable neighbour cells in idle mode at cell reselection instants as function of the power reduction
 on BCCH carrier for the investigated scenarios S5 and S6
It is observed that the mean number of cells which can be BSIC decoded at cell reselection instants steadily increases also here along the maximum power reduction in the considered APD range, but lesser compared to the connected mode. The relative gain for the investigated scenario S5 versus the reference (no power reduction) is 0.37 cells (2 dB power reduction), 0.59 cells (4 dB power reduction) and 0.72 cells (6 dB power reduction) from the set of 12 neighbour cells the MS continuously measures. For scenario S6 the corresponding figures are 0.34, 0.49 and 0.57 cells. Thus BCCH power reduction overall has a positive impact on the number of BSIC decodable neighbour cells also in idle mode for the alternative MS velocity of 50 km/h.
For the idle mode operation and the alternative MS velocity of 50 km/h, the number of cell reselections was evaluated and the relative decrease compared against the reference case is reported in Table 8.3-16.
Table 8.3-16: Relative decrease in cell reselections in idle mode (Scenarios S5 and S6)

	Power reduction

on idle TS

/ TSTCH
	Relative decrease in cell reselections [%], S5
	Relative decrease in cell reselections [%], S6

	0 dB / 0 dB
	-
	-

	2 dB / 2 dB
	24.8
	16.2

	4 dB / 4 dB
	15.5
	10.1

	6 dB / 6 dB
	39.9
	20.8


Also in this scenario a significant reduction of the number of cell reselections in idle mode is observed, the extent being dependent on the traffic load, i.e. for low traffic load the reduction in cell reselections is higher than for the medium traffic load for all power reduction configurations against the reference.
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8.4
Conclusion

The candidate technique ‘output power reduction on BCCH carrier for GMSK' described in this clause has been evaluated for a series of scenarios, both for the coverage layer and the capacity layer for the small site configuration S(2/2/2) and the medium site configuration S(4/4/4) for low mobility users and for the voice-only traffic scenario. From the results for the reference MS velocity of 3 km/h it can be seen that in the investigated power reduction range (APD range) up to 6 dB, savings in cumulated TRX power consumption up to 16 % are achieved for the small site configuration S(2/2/2) and up to 9 % for the medium site configuration S(4/4/4), respectively, which is considered to be substantial. 

With regard to call quality, the level of satisfied users of 95 % is met in all scenarios, the actual levels being all above 98.5 % except for the busy hour scenario (Scenario S4), where the levels decrease to 95.5 % at most.

With regard to reliability of the evaluation results, satisfied user rates on the BCCH for the reference case in all investigated scenarios are close to each other (i.e. between 98.5 % and 100%) indicating that still a somewhat longer simulation duration is needed. 

On the other side the handover rate is significantly reduced along the power reduction, the reduction being in the order of 15…27 % against the reference case depending on the scenario. 

It is also observed that call blocking remains below 2% and call dropping rates are generally not degraded against the reference case (except in one scenario S1). 

Impacts to neighbour cell identification performance in connected mode for intercell handover and in idle mode for cell reselection were also studied by evaluating the mean number of suitable candidate cells in idle and in connected mode. It was observed that for the medium traffic load scenario S3 the average number of suitable candidate cells is increased up to 0.70 cells in idle mode, and up to 1.09 cells in connected mode, respectively, for the configured set of 12 neighbour cells. In both cases the number of good neighbour cells is observed to steadily increase along the maximum power reduction in the considered APD range. Furthermore the number of cell reselections in idle mode is observed not to be increased compared to the reference case.
Power reduction on BCCH layer for the APD range 2 dB to 6 dB is supposed to improve system performance in interference limited scenarios yielding higher spectral efficiency. It is noted that this APD range corresponds to the allowed reduction of output power on the BCCH carrier up to 4 dB for 8PSK and up to 6 dB for 16QAM and 32QAM ([6], clause 7.1).

Simulations have been also run for the capacity layer indicating the same level of power saving as described for the coverage layer. 
Simulations have been also run for the alternative MS velocity of 50 km/h for the coverage layer and the small site configuration S(2/2/2). Also here BTS energy savings in cumulated TRX power consumption up to around 16 % are achieved for the low traffic load scenario and up to around 12 % for the medium traffic load scenario, respectively. In these scenarios due to the higher handover rate a negative impact to satisfied user rates in terms of higher speech frame loss due to handover penalty and a negative impact to handover failure rate are observed. Thus call drop rate increases along the power reduction from about 0.55 % (reference) to around 1.1% (6 dB power reduction). Neighbour cell identification performance is improved for power reduction configurations similar as for the reference MS velocity and cell reselections in idle mode are reduced in the range 10% to 40%. Thus power reduction on BCCH carrier for the investigated APD range and for the alternative MS velocity scenario is expected to yield sufficient system performance, provided there is sufficient cell overlap.
From the results obtained so far, it is observed that the BCCH power saving candidate technique employing an APD range of 2 dB… 6 dB depicts an attractive feature for operators in saving OPEX, in particular in low and medium traffic load scenarios where energy savings are larger than in the busy hour.
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9
Summary and Conclusions
The BTSEnergy study has investigated candidate techniques for BTS energy saving solutions. The major focus in the study was on energy saving in regard to RF output power reduction. In particular RF output power reduction for the BCCH carrier was investigated for different scenarios in regard to traffic load profiles (low load, medium term load and busy hour load) and site configurations (three sectorized sites with 2 TRX, 4TRX and 8 TRX per cells). The study has defined performance objectives and compatibility objectives as depicted in clause 5. 
In regard to the evaluation of candidate solutions, two performance metrics have been defined, one assessing the savings in cumulated RF output power over all carriers of the cell and one assessing the savings in cumulated TRX power consumption over all TRXs of the cell. 

The candidate solution "BCCH Carrier Power Reduction Methodology", depicted in clause 7.1, foresees to reduce the transmit power on the BCCH carrier for idle timeslots and for timeslots used for traffic channels. Two variants have been investigated, one applying power reduction for traffic channels only for DTX silence periods (variant 1) and one applying power reduction for traffic channels both for DTX silence and active periods (variant 2). The level of power reduction of  2dB against the reference case, not applying any power reduction, was evaluated for both variants for different load profiles and different site configurations defined as part of the common assumptions in clause 6. The candidate has impacts to network KPI. The total handover number slightly decreases when it is applied. The percentage of satisfied users may decrease but be within a 95% target in most cases, especially when the reference case meets the target. It also has limited impacts to the call drop rate. It was observed that the investigated power reduction for the BCCH carrier is up to 12.5 % for the small site configuration S(2/2/2) and up to 10 % for the medium site configuration S(4/4/4), respectively. It is noted that the evaluation was not in alignment with the common assumptions in clause 6.2 requiring the evaluation of the cumulated TRX power consumption over all carriers of the base station. Thus the observed gains can be seen rather as indicative for a possible significant power saving.
The candidate solution "Output Power Reduction on BCCH Carrier for GMSK”, depicted in clauses 8.1 and 8.2 (concept description), foresees to apply a reduced output power on the BCCH carrier for all time slots carrying GMSK modulation except time slots carrying BCCH and CCCH channels as well as timeslots preceding them. For the latter a limited power reduction of up to 2 dB is proposed, whilst for the other time slots a reduction in the range 2 dB to 6 dB is proposed. The concept is evaluated in clause 8.3 investigating both call quality metrics and power consumption metrics. According to the candidate’s conclusion in clause 8.4 the considered APD range 2dB…6 dB, which is identical to that one allowed for higher order modulations on BCCH carrier in [6], will generally have a positive impact on call quality metrics – such as satisfied user rates, handover failures and call drops – when compared against the reference case not applying any power reduction on BCCH carrier. In addition a small positive impact on cell reselection performance in idle mode is observed. In regard to power consumption metrics, the candidate solution for small and medium size configurations at different traffic loads and for MS velocities of 3 km/h and 50 km/h has shown to yield improvements in output power reduction up to 2.8 dB and savings in cumulated TRX power consumption up to 16 % for the small site configuration S(2/2/2) and up to 9 % for the medium site configuration S(4/4/4), respectively, which is considered to be substantial. 
[Editor's Note: A final selection of the candidate technique(s) to be standardized needs to be performed and the impacts to the standard need to be depicted.]
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