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Discussion on Performance Evaluations 

for BCCH Power Saving  
1. Introduction

At GERAN#54 a discussion was carried out on the validity of performance evaluation results presented in [1] and [2]. Different views were expressed by the sourcing companies in [2] and [3] and further investigation was seen needed to clarify the different results. In particular [2] lists the differences: 

· Quality on the TCH is generally increased in [2] with increased site configuration  (not observed in [1])

· BCCH quality is significantly lower than TCH quality at 3 km/h in [2], and thus, with increased site configuration the TCH/BCCH channel rate is increased, leading to improved overall quality (not observed in [1])

This contribution compares assumptions taken and results provided in [1] and [2].
2. DIScussion of DIFFERENT RESULTS IN [1] and [2]
2.1 Simulation results 
Both contributions evaluate significant TRX power savings introducing different BCCH power reduction methods. Gains between 7 % and 14 % on the BCCH carrier were evaluated in [1] and gains between 10 % and 20 % for all TRXs in [2]. 
2.2 Simulation assumptions
The different modelling assumptions in [1] and [2] are listed in Table 1.

	Parameter
	Assumption in [1]
	Assumption in [2]

	BCCH reuse
	4/12
	4/12

	TCH reuse
	1/1 RF Hopping and 

3/9 BB Hopping
	1/1 RF Hopping

	Cell size 
	500 m
	2000 m

	MS velocity 
	3 km/h
	3 km/h

	MS average path length
	75 m
	75 m

	HO probability 
	~ (75 m / 500 m)2 = 2,25 %
	~ (75 m / 2000 m)2 = 0,14 %

	HO penalty
	assumed
	Not assumed for comparison between BCCH and TCH

	HO modelling
	HO failure included
	HO based on radio quality not included 

	Channel allocation method
	Not described
	Random selection of channel from all channels in common BCCH / TCH pool

	BCCH and TCH layer quality 
	Jointly recorded
	Separately recorded 

	BCCH power reduction
	2 dB (on idle TS or for TCH on BCCH carrier)
	12 dB for idle TS on BCCH carrier and 4 dB, 8 dB or 12 dB for TCH on BCCH carrier


Table 1: Comparison of modelling assumptions in [1]

It can be seen that various assumptions are different in both investigations.
2.3 Discussion of simulation assumptions
The discussion is limited here to the different results in regard to the items mentioned in section 1. 

1) In regard to the mentioned lower quality on BCCH layer than on TCH layer in case of RF Hopping, separate results are recorded only in [2]. As stated in [2] quality on BCCH is inferior to TCH due to non-hopping carrier in TU3 environment. However in this scenario it is assumed that the channel allocation has the capabilities to identify users with weak signal strength and hence will allocate these users to the more robust TCH layer or generally assigns channels on TCH layer a higher priority than on BCCH layer. This is considered as straight forward measure for improving the quality on BCCH that may be observed for users at the cell boundary assigned a channel on BCCH layer. Hence better quality on BCCH can be achieved. It is supposed that more sophisticated channel allocation method was used in [1], although the method is not stated. 

2) In regard to the difference in performance on TCH layer related to satisfied users for increasing site configurations it is observed that the level of change in Table 5 and Table 6 of [2], replicated below, is not large. 

	Site configuration
	Satisfied users [%]

	
	Low
	Medium
	Busy Hour

	S222
	79.5
	78.6
	78.6

	S444
	78.7
	78.5
	79.0

	S888
	78.4
	78.4
	TBD


Table 5 of [2]. Satisfied users, DL, 1/1 re-use, reference case, BCCH.

	Site configuration
	Satisfied users [%]

	
	L
	M
	BH

	S222
	99.7
	99.6
	99.3

	S444
	99.8
	99.8
	99.5

	S888
	99.8
	99.8
	TBD


Table 6 of [2]. Satisfied users, DL, 1/1 re-use, reference case, TCH.
Some results for BH are missing, that would be needed to conclude on the trend that the level of satisfied users is decreasing. The sourcing company believes that this trend cannot be concluded at this time due to relative low changes. For instance on the BCCH layer the level of satisfied users is better for site configuration 2/2/2 than for 4/4/4 and 8/8/8. Also taking into account that the system is likely interference limited for medium and BH loads, the level of interference should be rather increased than decreased. Furthermore the impact of handovers on the call quality due to the HO penalty must be considered. The probability for a handover in the scenario considered in [1] is 16 times higher than in [2] due to the different selection of the cell radius, which means that it is more likely that the user will experience a handover, and hence a further call degradation in the scenario in [1] compared to [2]. 
It is the view of the sourcing company that in order to compare results the various simulation parameters need to be aligned starting from the cell deployment and strictly complying to the common assumptions in [4]. 

3. Conclusion
The sourcing company compared simulation assumptions and simulation results for two contributions to the BTSEnergy study item. Difference in results is observed to stem from different scenario set up and different parameter setting. The conclusions drawn in [2] on the validity of results in [1] are not applicable at this stage. Thus further investigations based on the TR assumptions are deemed necessary for aligning results for the reference. However the potential of the BTS energy saving technique in the BCCH power reduction has been shown and thus the BTS Energy study item should draw a positive conclusion at this GERAN#56 meeting. 
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