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Discussion on BCCH Power Savings Network Simulations
1. Introduction

This contribution includes some discussions related with GP-120595[1].

In GP-120595, conclusions compare with ZTE’s simulation results in [2] are stated as following:
Compared to the results in ‎[5] it is found that:

· Quality on the TCH is generally increased with increased site configuration (not observed in ‎[5])
· BCCH quality is significantly lower than TCH quality at 3 km/h, and thus, with increased site configuration the TCH/BCCH channel rate is increased, leading to improved overall quality (not observed in ‎[5])

Some bullets should be noted that.

1.  The simulation in [1] is not aligned with common assumptions.

2.  Different cell radius is applied for the simulations in [1] and [2].

3.  The maximum allowed power reduction on BCCH is far different in [1] and [2].
2. Comments on GP-120595
· Comment: The handover modeling needs to be clarified.

· In section 3.2, “Similar power savings methodology on the BCCH carrier described in table 6.4-1 in ‎[1], with steps of 4 dB and maximum decrease of 12 dB, has been used in the evaluation.”
Comment: There are two variants in the TR, which variant is applied in the paper?

Comment: The 4dB step in power control is not suitable. In previous study, only 2dB maximum allowed power reduction is simulated. Thus a 4dB step is not suitable.
· Section 3.9, “Handover failure due to bad radio condition is not modeled in the simulations.”
Comment: Clarification is needed. Why such type of HO failure is ignored here. It is not aligned with the common assumptions.

· Section 3.11, “Only Downlink direction has been simulated” 
Comment: The uplink should also be simulated.
· Section 4.1 “perfect knowledge of the gain between MS and BTS is assumed (i.e. MS characteristics described in ‎[1] is not used).”
Comment: Have intra-cell handovers been included in the simulation? Why the MS characteristics described in the TR is not used?
· Comment: Is the BCCH power reduction applied in section 4.1?
· In section 4.1, the C/I distribution on BCCH layer is much similar as that of the TCH busy hour traffic.
However, in table 1, there is almost 20% difference in percentage of satisfied users.
Comment: The explanations on such difference should be clarified, 20 percent is large difference.

· As stated at the beginning of section 4.1, no penalty of handovers is included in this section. However, MS with 50 km/h will experience more handovers than that moving in 3 km/h. 

Comment: The simulation assumptions strictly aligned with TR is required when we look into the investigation of call quality on BCCH/TCH layer at different MS speed.
· In Figure 5, the TCH layer C/I distributions are much different according to different TCH traffic load. But in table 6, with the same site configuration (S444), the percentage of satisfied users is more or less the same, regarding to a variant traffic load.

Comment: Clarifications of the root cause are expected.
· The satisfied users of TCH layer, busy hour load in table 1 is different from that in table 6.

Comment: Clarifications are expected.

· The satisfied users of S888 case, busy hour is TBD in both table 5 and table 6.

Comment: Why the data is blank?
· Comment: The “backoff” is referred in section 4. Is the “backoff” here the same as “maximum allowed decreased power” in previous study?

Can different “backoff” values be assigned to each timeslots; or all timeslots on one TRX should have the same “backoff”
The name “backoff” here brings some confusion, because roughly the GMSK modulated channel does not need backoff.
· The Reduction in consumed TRX power [%] is calculated in Figure 11
Comment: The figure 11 looks more like a table, not figure.

In previous discussion, the mapping between radiated power and TRX power consumption is not agreed. But in section 6.2.2 of the TR [3], we all agreed that:

“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 TRX power consumption.”
How did the reduction in consumed TRX power [%] compared to reference scenario be obtained? 
3. Proposal on Cell Size

A 2000m cell size is applied to study the TU3 model in [1].
From common assumptions, the voice call mode is defined as following:

	Voice call model
	- Poisson distributed call arrivals and exponential call durations.      - mean call duration: 90 sec   - min. call duration: 5sec. 
	
	Aligned to MUROS TR 45.913


Impacts on handover:

Since the mean call duration is 90s, the average moving distance of MS in TU3 is 3000/3600*90 = 75m. If the 2000m cell size is applied, there would be much less handovers occurs.
Proposal : The 500m cell size is used for TU3 and TU50; while the 2000m cell size is used for TU50 model only.

4. Compares between GP-120595 and GP-120413
In the section X.3.2.3 of [2], penalty in terms of speech frame erasures during handover to be taken into account for DL and UL. Aligned to MUROS TR 45.913
In the section 4.2 of [1], following statement is below table 4

“Based on the results in Section ‎4.1, one would assume that the overall network quality would improve with increased number of TRXs, since the number of frequencies in the defined deployments are increased corresponding to the increase in TRXs, and the fraction of BCCH channels are reduced with increased site configuration.”
It is a conclusion based on section 4.1.
From the second paragraph of section 4.1,

“The results in this section assume no penalty in terms of lost speech frames at handover and perfect knowledge of the gain between MS and BTS is assumed (i.e. MS characteristics described in ‎[1] is not used).”
Such assumption is not aligned with the TR. No HO penalty brings much optimistic call quality. The change of MS characteristic helps the MS make perfect HO decision. It will lead to optimistic call quality.
From the table X.3.8 in [2], the number of handovers increased greatly as more TRXs configured. 

Table X.3.8 Handover Number [2]
	TCH Frequency Reuse
	Site Configuration
	Traffic Load
	Reference Case 
	Case 1
	Case 2

	1/1 Reuse
	S222
	Busy Hour
	188
	185
	183

	
	
	Medium
	70
	63
	60

	
	
	Low
	45
	40
	40

	
	S444
	Busy Hour
	1030
	948
	758

	
	
	Medium
	250
	245
	230

	
	
	Low
	78
	75
	75

	
	S888
	Busy Hour
	2795
	2750
	2723

	
	
	Medium
	883
	825
	790

	
	
	Low
	195
	193
	178

	3/9 Reuse
	S222
	Busy Hour
	685
	628
	610

	
	
	Medium
	240
	233
	223

	
	
	Low
	105
	85
	85

	
	S444
	Busy Hour
	2323
	2280
	2178

	
	
	Medium
	840
	788
	780

	
	
	Low
	260
	235
	230

	
	S888
	Busy Hour
	6033
	5965
	5870

	
	
	Medium
	2200
	2190
	2153

	
	
	Low
	608
	603
	598


We can see that, the number of handovers increased greatly as more TRXs are configured. It is mainly because more users are also added at the same time, to keep the same load profile.

The simulations in section 4.1 [1], did not include the HO penalty, which had avoid some negative impacts as the change of site configuration. Thus the conclusion in section 4.2 [2] is not supported.
5. Conclusions

The simulation results in [1] provide fruitful research results, looking separately for BCCH layer and TCH layer. 7 bullets of conclusions are achieved in GP-120595.
However, since the negative impacts of increased handovers from TU3 to TU50 are not good evaluated, the first three bullets of conclusion are not supported.

For bullet 5, we do not have a common mapping method between radiated power and TRX power consumption, thus it is either not supported.

For bullets 6 and 7, as discussed in section 4, they are not supported.

It is proposed that further simulations are expected to strictly align with the existing agreed common assumptions.

When study TU3 model, a 500m cell size is also proposed to get enough handovers.
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