

[bookmark: _GoBack]3GPP TSG GERAN#68                                                                       	  GP-151129	
Anaheim, CA, U.S.A.                                                                  Agenda item 7.1.5.3.1
16 – 20 November, 2015
Source: Nokia Networks
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]
Proposed Text Changes to Section 8 and Section 9 of TR 45.926

This contribution provides suggested text changes to section 8 on the candidate solution “Output power reduction on BCCH carrier for GMSK” and to section 9 on “Summary and Conclusions” of TR 45.926 V1.6.0, “Solutions for GSM/EDGE BTS Energy Saving” for discussion and agreement in the present meeting. 

It is noted that the preferred option for specifying this candidate solution is based on the assumption that no implementation changes in the MS should be required to activate this feature in the field. 
 

	Begin of First Modification



[bookmark: _Toc427254632][bookmark: _Toc415074468]8.3.3	Impact to Specifications 
This clause depicts the impact to GERAN specifications for the candidate solution investigated in clause 8. 
In order to investigate the benefit of this candidate solution, the compatibility objective, i.e. the impact to legacy mobile stations has been studied in clause 8.3.2 with the result that no negative impact was identified in the considered APD range 2 dB…6 dB, instead a small positive impact on call quality and cell reselection performance was evaluated. 
Thus for the specification work different options exist as listed below. 
8.3.3.1 	Option 1: no provision of signalling support  
In this option no signalling support is defined for the power reduction on BCCH carrier. 
Legacy mobiles and new mobiles are not aware of its usage by the network. This option has the property that a supporting MS needs to spend effort to detect the activation of this setting in the cell to improve the accuracy of power measurements for candidate cells. On the other side, moving from the legacy mode (hereafter called “normal operation”) into the mode applying power reduction on the BCCH carrier (hereafter called “BCCH carrier power save mode operation”) and vice versa can be done by the network without the need for broadcasting or signalling any change in the setting. For instance the network may decide to move from BCCH carrier power save mode operation into normal mode to serve higher traffic loads and may reduce the APD per each modulation stepwise along the traffic increase to reach the APD foreseen for normal operation. In return when the traffic load decreases the network can choose to apply higher APD values per each modulation to move to the BCCH carrier power save mode operation.
For realizing this option in the specifications, modification of TS 45.008, clause 7.1 is required, see the section below. This introduces the BCCH carrier power save mode. Corresponding changes to TS 45.008 v12.4.0 are shown using revision marks.
8.3.3.1.1   Example implementation of option 1 in the specifications
The following is a modified extract of TS 45.008 related to clause 7.1. 
===========   Begin of modified extract of TS 45.008 ==============
[bookmark: _Toc405309604]7	Network pre-requisites
[bookmark: _Toc405309605]7.1	BCCH carriers
The BCCH carrier shall be continuously transmitted on all timeslots.
In normal operation, Iit shall be transmitted without variation of RF level in case all timeslots on BCCH carrier are GMSK modulated and else in case of different modulated timeslots with minimum variation of RF level as specified below. An exception applies in case the BTS enters the BCCH carrier power save mode, for the purpose of energy saving, where the variation of RF level for all timeslots on BCCH carrier, except timeslots carrying BCCH/CCCH, is relaxed as specified below.
The RF power level may be ramped down between timeslots for instance to facilitate switching between RF transmitters.
A BTS that is switching transmission between two or more antennas, shall use the same antenna for transmission on a CCCH slot and the slot immediately preceding the CCCH slot (i.e. antenna switching shall be avoided immediately before a CCCH slot in order to avoid unpredictable path loss changes at this point).
In normal operation, Ffor timeslots on the BCCH carrier which are transmitted with modulations other than GMSK, the output power (as defined in 3GPP TS 45.005) may be lower than the output power used for GMSK modulated timeslots. In this case, the maximum allowed difference in output power actually transmitted by the BTS is listed for each respective modulation of EGPRS, EGPRS2 and VAMOS in the table below. 
In BCCH carrier power save mode operation, for timeslots on the BCCH carrier which are transmitted with GMSK or modulations other than GMSK, except timeslots carrying BCCH/CCCH, the output power (as defined in 3GPP TS 45.005) may be lower than the output power used for timeslots carrying BCCH/CCCH. In this case the maximum allowed difference in output power actually transmitted by the BTS for each respective modulation of GSM, GPRS, EGPRS, EGPRS2 and VAMOS is 6 dB. 
Furthermore, in normal operation and in BCCH carrier power save mode operation, between a timeslot used for BCCH/CCCH and the timeslot preceding it, the difference in output power actually transmitted by the BTS shall not exceed 3 dB.
NOTE: The allowed output power decrease does not refer to a difference between nominal power levels, but to the difference in output power actually transmitted.
Maximum output power decrease on BCCH carrier in normal operation.
	
	Modulation
	Output Power 
Decrease

	EGPRS
	8PSK
	4 dB

	EGPRS2-A
	16QAM
	6 dB

	EGPRS2-A
	32QAM
	6 dB

	EGPRS2-B
	QPSK
	4 dB

	EGPRS2-B
	16QAM
	6 dB

	EGPRS2-B
	32QAM
	6 dB

	VAMOS
	AQPSK
	4 dB




The MS requirements on signal strength measurements are defined for normal operation of the BTS for the case when only GMSK modulation is used on the BCCH carrier. There are no defined signal strength measurement requirements for the MS in BCCH carrier power save mode or if other modulations are used on the BCCH carrier.
On the PCH the network shall send valid layer 3 messages according to 3GPP TS 44.018. Unused signalling blocks on the CCCH/BCCH shall contain L2 fill frames. Other unused timeslots shall transmit dummy bursts.
The number of neighbour cell BCCH carriers in the BCCH allocation shall not exceed 32.
NOTE 1:	This BCCH organization enables MS to measure the received signal level from surrounding cells by tuning and listening to their BCCH carriers. Providing that an MS tunes to the list of BCCH carriers indicated by the network it will, providing the list is sufficiently complete, have listened to all possible surrounding cells, i.e. the surrounding cell list for handover purposes is effectively defined by the MS. Refer to 3GPP TS 43.022 for definitions of the BCCH carrier lists. This can be achieved without inter‑base station synchronization.
NOTE 2:	If the operator decides to allow for the usage of modulation types other than GMSK on the BCCH carrier in certain cells, the cell selection, cell reselection and handover procedures involving these cells will be somewhat sub-optimal. This is due to the fact that the signal level measured by the MS at some instances in time will be affected by the possibly lower output power level of the 8-PSK modulation type used in EGPRS, and by the output power level of QPSK, 8-PSK, 16-QAM and 32-QAM modulation types used in EGPRS2, and by the AQPSK modulation used in VAMOS respectively, and by the power fluctuation resulting from these modulation types other than GMSK. The extent of the performance degradation is dependent upon the measurement schedule in each particular MS as well as upon the used output power decrease  and the current load of the modulation types other than GMSK on the BCCH carrier. By limiting the maximum number of time slots, carrying modulation types other than GMSK, being simultaneously allowed on the BCCH carrier, and/or carefully selecting the values of involved network parameters, the impact on the above mentioned procedures may be minimised. Additionally, in areas with very low cell overlap, some coverage loss effects may have to be taken into account by the operator when selecting network parameters.
NOTE 3:	In the case that QPSK, AQPSK, 8-PSK, 16-QAM or 32-QAM modulation s (see Note 2)  are allowed on the BCCH carrier and frequency hopping including the BCCH carrier is used, the reception quality in connected mode for some fast moving MS (meaning MS experiencing Doppler frequencies of 100 Hz or more) may be degraded. This may be seen as a backwards compatibility problem for some existing MS, most likely occurring if the used APD is larger than 2 dB.
NOTE 4:  	In case the BTS supports operation in BCCH carrier power save mode, in order to yield network energy savings, the usage of this mode by the operator needs some consideration. For instance in areas with very low cell overlap, some coverage loss effects may have to be taken into account. Additionally the operated reduction of output power on timeslots of the BCCH carrier should be similar in neighbouring cells, i.e. the usage of this mode should not be applied cell specific, but applied to as many cells as possible in a certain geographic area. The benefit of this mode in busy hour times was investigated to be rather limited [TR 45.926]. Thus the actual level of operated power reduction on timeslots using GMSK modulation should generally be reduced along the increase of traffic load in cells and may be selected to be higher for idle timeslots than for occupied timeslots. Usage of power reduction on timeslots carrying SDCCH in BCCH carrier power save mode is not recommended.
===========   End of modified extract of TS 45.008 ==============


8.3.3.2 	Option 2: provision of mobile station signalling support  
To enable the network to decide on application of the BCCH carrier power save mode and the level of power reduction based on the penetration of new mobile stations supporting the BCCH carrier power save mode operation, the network is made aware of the MS capability signalled at network attach indicating the support of this feature. The capability is signalled as part of the Rel-13 features in TS 24.008 in MS CM3 and MS RAC. A single bit is required for the support of this feature. In addition for verifying the improved neighbour cell detection performance of the MS a test needs to be specified (e.g. in TS 45.008) such that the MS identifies the strongest candidate cell for a set of candidate cells with active BCCH carrier power save mode in a predefined time interval (neighbour cell identification test in BCCH carrier power save mode). 
It is noted that option 2 includes the modification to TS 45.008 as depicted for option 1. In addition clause 7.1 of TS 45.008 needs to include MS requirements applicable in BCCH carrier power save mode by referring to the new neighbour cell identification test. 
This option can be specified independently from option 3, i.e. in combination or in standalone manner. 

8.3.3.2.1   Example implementation of option 2 in the specifications
The following is an extract of clause 10.5.1.7 (Mobile Station Classmark 3) of TS 24.008. For MS RAC (clause 10.5.5.12a MS Radio Access capability) the corresponding changes apply.

===========   Begin of modified extract of TS 24.008 ==============

	<Classmark 3 Value part> ::=

…
	< ER Band Support : bit >						-- Release 12 starts here
	< UTRA Multiple Frequency Band Indicators support : bit >
	< E-UTRA Multiple Frequency Band Indicators support: bit >
	< Extended TSC Set Capability support: bit >
	< Extended EARFCN value range : bit >			-- Late addition of a release 11 feature
	< spare bits > ;

              < BCCH carrier power save mode Support : bit >			-- Release 13 starts here

< A5 bits > ::= 
	< A5/7 : bit > < A5/6 : bit > < A5/5 : bit > < A5/4 : bit >  ;

<R Support>::=
	< R-GSM band Associated Radio Capability : bit(3) > ;

< HSCSD Multi Slot Capability > ::=
	< HSCSD Multi Slot Class : bit(5) >  ;

< MS Measurement capability > ::=
	< SMS_VALUE : bit (4) >
	< SM_VALUE : bit (4) > ;

< MS Positioning Method Capability > ::=
	< MS Positioning Method : bit(5) > ;

< ECSD Multi Slot Capability > ::=
	< ECSD Multi Slot Class : bit(5) > ;

 < 8-PSK Struct> : :=
	< Modulation Capability : bit >
	{ 0 | 1 < 8-PSK RF Power Capability 1: bit(2) > }
	{ 0 | 1 < 8-PSK RF Power Capability 2: bit(2) > }

< Single Band Support > ::=
	< GSM Band : bit (4) > ;





Figure 10.5.1.7/3GPP TS 24.008 Mobile Station Classmark 3 information element
Table 10.5.1.7/3GPP TS 24.008 (continued): Mobile Station Classmark 3 information element
	…

ER Band Support (1 bit field)
This field indicates whether the mobile station supports ER-GSM band (see 3GPP TS 45.005 [33]). It is coded as follows: 

Bit
	0	ER-GSM not supported
	1	ER-GSM supported

NOTE: When ER-GSM is supported, the associated RF power capability is found in Mobile Station Classmark 1, Mobile Station Classmark 2 and/or Mobile Station Classmark 3. The ER-GSM band associated radio capability is the same as for the R-GSM band (see R-GSM band Associated Radio Capability).

UTRA Multiple Frequency Band Indicators support (1 bit field)
This field indicates whether the mobile station supports multiple radio frequency bands in UTRAN (see 3GPP TS 25.331 [23c]) and whether it understands signalling of overlapping UTRA frequency bands (see 3GPP TS 44.018 [84]). It is coded as follows:

Bit
	0	Multiple Frequency Band Indicators in UTRAN not supported
	1	Multiple Frequency Band Indicators in UTRAN supported

E-UTRA Multiple Frequency Band Indicators support (1 bit field)
This field indicates whether the mobile station supports multiple radio frequency bands in E-UTRAN (see 3GPP TS 36.331 [129]) and whether it understands signalling of overlapping E-UTRA frequency bands (see 3GPP TS 44.018 [84]). It is coded as follows:

Bit
	0	Multiple Frequency Band Indicators in E-UTRAN not supported
	1	Multiple Frequency Band Indicators in E-UTRAN supported

Extended TSC Set Capability support (1 bit field)
This field indicates whether the mobile station supports the extended TSC sets when operating in the PS or CS domain (see 3GPP TS 45.002 [32]). It is coded as follows:

Bit
	0	Extended TSC sets not supported
	1	Extended TSC sets supported

Extended EARFCN value range (1 bit field)
This field indicates whether the mobile station supports the extended EARFCN value range in GERAN (see 3GPP TS 44.018 [84]). It is coded as follows:

Bit
	0	Extended EARFCN value range not supported
	1	Extended EARFCN value range supported

BCCH carrier power save mode Support (1 bit field)
This field indicates whether the mobile station supports the BCCH carrier power save mode (see 3GPP TS 44.018 [84] and 3GPP TS 45.008 [34]). It is coded as follows: 

Bit
	0	BCCH carrier power save mode not supported
	1	BCCH carrier power save mode supported




===========   End of modified extract of TS 24.008 ==============

8.3.3.3 	Option 3: provision of network signalling support  
In this option signalling support is defined for the power reduction on BCCH carrier being initiated by the network. 
Thus new mobiles supporting the BCCH carrier power save mode operation can be made aware of the non-constant output power on BCCH carrier due to this mode if indicated by the base station in order to improve accuracy of received power measurements in regard to the cell’s carrier output power for candidate cell measurements.
To this purpose for idle and connected mode operation the network broadcasts on the BCCH of each cell, if power reduction is enabled on BCCH carrier of this cell for all timeslots except those used for BCCH/CCCH, i.e. if it operates the BCCH carrier power save mode. This indication may be sent as part of System information, e.g. as part of the Control Channel Description included in System Information Type 3, as depicted in the subsection below. Changes to TS 44.018 v12.6.0 are shown using revision marks. Since SI 3 is sent when TC=2 and TC=6 (acc. to TS 45.002), acquisition time is about 1 sec to read this information. It is assumed that for a suitable candidate cell after BSIC detection this time is acceptable to be taken into account in possible subsequent cell reselections. 
It is noted that option 3 includes the modification to TS 45.008 as depicted for option 1. It can be specified independently from option 2, i.e. in combination or in standalone manner. 

8.3.3.3.1   Example implementation of option 3 in the specifications
The following is an extract of clause 10.5.2.11 of TS 44.018. 

===========   Begin of modified extract of TS 44.018 ==============
[bookmark: _Toc415142992]10.5.2.11	Control Channel Description
The purpose of the Control Channel Description information element is to provide a variety of information about a cell.
The Control Channel Description information element is coded as shown in figure 10.5.2.11.1 and table 10.5.2.11.1.
The Control Channel Description is a type 3 information element with 4 octets length.
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Control Channel Description IEI
	octet 1

	MSCR
	ATT
	BS-AG-BLKS-RES
	CCCH-CONF
	octet 2

	SI22IND

	CBQ3
	BCCH-PWR-SAVE
	0
spare
	BS-PA-MFRMS
	octet 3

	T 3212
time-out value
	octet 4



	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Control Channel Description IEI
	octet 1

	MSCR
	ATT
	BS-AG-BLKS-RES
	CCCH-CONF
	octet 2

	SI22IND

	CBQ3
	0	0
spare
	BS-PA-MFRMS
	octet 3

	T 3212
time-out value
	octet 4



Figure 10.5.2.11.1: Control Channel Description information element
Table 10.5.2.11.1: Control Channel Description information element
	MSCR, MSC Release (octet 2)
Bit
8
0	MSC is Release '98 or older
1	MSC is Release '99 onwards

	ATT, Attach-detach allowed (octet 2)
Bit
7
0	MSs in the cell are not allowed to apply IMSI attach and detach procedure.
1	MSs in the cell shall apply IMSI attach and detach procedure.

BS-AG-BLKS-RES (octet 2)
The BS-AG-BLKS-RES field is coded as the binary representation of the number of blocks reserved for access grant.

Range
0 to 2	if CCCH-CONF = "001"
0 to 7	for other values of CCCH-CONF
All other values are reserved in the first case


	CCCH-CONF (octet 2)
bits
3 2 1
0 0 0	1 basic physical channel used for CCCH, not combined with SDCCHs
0 0 1	1 basic physical channel used for CCCH, combined with SDCCHs
0 1 0	2 basic physical channel used for CCCH, not combined with SDCCHs
1 0 0	3 basic physical channel used for CCCH, not combined with SDCCHs
1 1 0	4 basic physical channels used for CCCH, not combined with SDCCHs
all other values are reserved


	SI22IND, SYSTEM INFORMATION TYPE 22 indicator (octet 3)
Bit
8
0	SI22 is not broadcast.
1	SI22 is broadcast.


	CBQ3, Cell Bar Qualify 3 (octet 3)
Bits
7 6
0 0	Iu mode not supported
0 1	Iu mode capable MSs barred
1 0	Iu mode supported, cell not barred
1 1	Iu mode supported, cell not barred. The network shall not use this value.

BCCH-PWR-SAVE, BCCH carrier power save mode (octet 3)
Bit
5
0	BCCH carrier power save mode is not used
1	BCCH carrier power save mode is used

NOTE: See 3GPP TS 45.008 for information on Cell Bar Qualify 3 and BCCH carrier power save mode.


	BS-PA-MFRMS (octet 3)
Bits
3 2 1
0 0 0	2 multiframes period for transmission of PAGING REQUEST messages to the same paging subgroup
0 0 1	3 multiframes period for transmission of PAGING REQUEST messages to the same paging subgroup
0 1 0	4 multiframes period for transmission of PAGING REQUEST messages to the same paging subgroup.
	.
	.

1 1 1	9 multiframes period for transmission of PAGING REQUEST messages to the same paging subgroup

NOTE:	The number of different paging subchannels on the CCCH is:

	MAX(1,(3 - BS-AG-BLKS-RES)) * BS-PA-MFRMS
		if CCCH-CONF = "001"
	(9 - BS-AG-BLKS-RES) * BS-PA-MFRMS
		for other values of CCCH-CONF


	T3212 timeout value (octet 4)
The T3212 timeout value field is coded as the binary representation of the timeout value for periodic updating in decihours.

Range: 1 to 255

The value 0 is used for infinite timeout value i.e. periodic updating shall not be used within the cell.



NOTE:	The MSC Release bit indicates the version of the MSC specific protocols and is not applicable to access stratum protocols.
===========   End of modified extract of TS 44.018 ==============

[bookmark: _Toc427254633]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 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 carrier for the reference case in all investigated scenarios are close to each other (i.e. between 98.5 % and 100%) and are impacted by the handover penalty and handover rate in the different scenarios.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. Evaluations with regard to higher traffic loads for the medium site configuration S(4/4/4) and higher MS velocity (50 km/h) are foreseen. Other channel allocation methods are also being investigated to identify possible additional gains. 
From the obtained 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.
The impact on the specifications from introducing this candidate technique has also been analysed. Solutions both without signalling support (option 1) and with signalling support from the mobile station (option 2) and from the network (option 3), respectively, have been studied. Impacts to TS 45.008 specifying the maximum allowed output power decrease, to TS 44.018 to support the feature via broadcast signalling and to TS 24.008 to enable the mobile station to inform the network about its capability to support this feature have been described. The introduction of signalling support allows supporting new mobile stations to improve accuracy and faster acquisition of candidate cell measurements both in idle and connected mode. In order to allow for timely introduction of this feature, nevertheless option 1 is proposed to be specified in Rel-13, whilst option 2 and option 3 may serve as future enhancements for new mobile stations combined with the support of other features.

	End of First Modification



	Begin of Second Modification



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 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. 
Thus it is proposed to proceed along the depicted approach in section 8.4 in the normative work in order to allow the network to configure the BCCH carrier power save mode for the purpose of network energy savings.
[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.] 

	End of Second Modification
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