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1	Introduction
Significant progress has been made in RAN1#107e for propagation delay compensation (PDC). Moreover, a first list of RRC parameters has been sent to RAN2 on PDC [6]. 
In this contribution, we discuss the remaining issues, especially those related to RRC configuration of the RTT-based PDC method.
3	Remaining Issues of Legacy TA-based Method
For the legacy TA-based PDC, one issue is to select the timing advance command of a specific timing advance group (TAG) for PDC purpose, if multiple TAGs exist.
First, regardless of the PDC method, the propagation delay should be measured between the UE and the TRP associated with referenceTimeInfo. Thus, similar to the conclusion below, with the legacy TA-based method, the timing advance value should also be associated with the PCell.
	Conclusion (RAN1#107e)
For RTT-based PDC, it is assumed that the transmission of DL TRS/PRS, UL SRS and reference time information are associated with a same TRP. 
Note: No RAN1 specification impact is expected for this conclusion



Thus, it should be clarified in the specification that the TA value for PDC is the timing advance associated with the timing advance group (TAG) of the PCell, i.e., the Primary Timing Advance Group (PTAG). When in dual-connectivity operation, both master cell group (MCG) and secondary cell group (SCG) have PTAG. In this case, it needs to be clarified that the TA value is associated with PTAG of MCG.
[bookmark: _Toc92799552]Specify that the TA value for PDC is the timing advance value associated with the PTAG of MCG.
3	Remaining Issues of RTT-based Method
3.1	TRS QCL Configuration
TRS is CSI-RS for tracking. Currently TRS can be periodic or aperiodic, where the configuration of aperiodic TRS depends on that of periodic TRS. Aperiodic TRS and periodic TRS resource have the same bandwidth (with same RB location) and the aperiodic TRS being configured with qcl-Type set to 'typeA' and 'typeD', where applicable, with the periodic TRS resources. 
When used for time synchronization purpose (i.e., ‘pdc-info’ = true), the gNB should ensure that the NZP CSI-RS resource to be configured as QCL with SSB of PCell.  This ensures that the transmission of DL TRS, UL SRS, and reference time information are associated with a same TRP via the SSB-Index. Furthermore, the qcl-Type of periodic TRS can be set to ‘typeA’, ‘typeC’, or ‘typeD’ with the SSB, where typeD is useful for FR2.
According to TS 38.214 section 5.1.5, the quasi co-location types corresponding to each DL RS are given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values. For propagation delay compensation, the key metric is average delay. Thus ‘typeB’ is not appropriate for PDC purpose.
- 'typeA': {Doppler shift, Doppler spread, average delay, delay spread}
- 'typeB': {Doppler shift, Doppler spread}
- 'typeC': {Doppler shift, average delay}
- 'typeD': {Spatial Rx parameter}


NZP-CSI-RS-Resource ::= SEQUENCE {
		...
		qcl-InfoPeriodicCSI-RS 		TCI-StateId 		OPTIONAL, -- Cond Periodic
		...
}
TCI-State ::= SEQUENCE {
		tci-StateId 	TCI-StateId,
		qcl-Type1 		QCL-Info,
		qcl-Type2 		QCL-Info OPTIONAL, -- Need R
		...
}
QCL-Info ::= SEQUENCE {
		cell 			ServCellIndex OPTIONAL, -- Need R
		bwp-Id 			BWP-Id OPTIONAL, -- Cond CSI-RS-Indicated
		referenceSignal CHOICE {
		  csi-rs 			NZP-CSI-RS-ResourceId,
		  ssb 			SSB-Index
		},
		qcl-Type 		ENUMERATED {typeA, typeB, typeC, typeD},
		...
}

Since the existing TRS configuration already allows the desired configuration described above, it is sufficient to describe the proper setting when the TRS is configured for PDC. For example, one sentence can be added to the field description of qcl-InfoPeriodicCSI-RS in 38.331 as shown below.
	qcl-InfoPeriodicCSI-RS
For a target periodic CSI-RS, contains a reference to one TCI-State in TCI-States for providing the QCL source and QCL type. For periodic CSI-RS, the source can be SSB or another periodic-CSI-RS. When the periodic CSI-RS is in a NZP-CSI-RS-ResourceSet with ‘trs-info’ set to true and ‘pdc-info’ set to true, the QCL source is expected to be an SSB-Index in the PCell, and the QCL type is expected to be typeA, typeC, or typeD.  Refers to the TCI-State which has this value for tci-StateId and is defined in tci-StatesToAddModList in the PDSCH-Config included in the BWPDownlink corresponding to the serving cell and to the DL BWP to which the resource belongs to (see TS 38.214 [19], clause 5.2.2.3.1).



For aperiodic TRS, it is adequate to reuse the existing mechanism, i.e., aperiodic TRS has qcl-Type set to ‘typeA’ (for FR1) or ‘typeD’ (for FR2) with the periodic TRS.

[bookmark: _Toc92799553]When configured for PDC purpose, periodic TRS has qcl-Type set to ‘typeA’, ‘typeC’, or ‘typeD’ with an SSB of PCell.
3.2	PRS configuration
In TS 37.755, PRS configuration is defined for the positioning purpose. While most PRS configuration parameters can be reused for propagation delay compensation purpose, some fields should be updated for PDC. The revision is motivated by the main difference between PDC purpose and positioning purposes:
· For positioning, multiple PRS sets are sent from multiple cells to facilitate triangulation of the UE, where the cells include both serving cell and neighbor cells.
· In contrast, for PDC on the Uu interface, only one set of PRS is needed, which is sent from the PCell to the UE. No neighbor cell is involved.

3.2.1	RRC parameter: dl-PRS-QCL-Info-r16
The QCL configuration of PRS should be updated for PDC purpose, since the PRS is no longer sent from multiple cells. Specifically, NR-DL-PRS-Resource-r16 has a field dl-PRS-QCL-Info-r16, where the following changes are needed for PDC purpose:
(a) Remove ‘pci-r16’ since only one cell (i.e., PCell) is involved in PDC, and its cell ID is already known to the UE.
(b) Add ‘typeA’ to rs-Type-r16. rs-Type indicates the QCL type between the PRS and the SSB. For PDC, the PRS is expected to be sent from the same TRP as the given SSB, and have the same average propagation delay. Thus ‘typeA’ is a typical QCL type for FR1.
(c) Replace dl-RS by CSI-RS as a choice of QCL source.  
a. For time synchronization use cases, only one PRS configuration (PRS#1) is provided. It cannot be assumed that the UE will also perform positioning at the same time. In other words, it cannot be assumed that the UE has another DL PRS (PRS#2, for positioning) which could possibly be used as QCL source for PRS of PDC (PRS#1). Thus dl-PRS-r16 field should be eliminated from DL-PRS-QCL-Info-r16.
b. In contrast, CSI-RS can be relied on as a QCL source for PRS of PDC. The CSI-RS may or may not be a TRS configured for PDC purpose (i.e., it may or may not have ‘trs-info’ and ‘pdc-info’ set to true), as long as this CSI-RS has the same average delay as the desired SSB-index, e.g., this CSI-RS has qcl-Type set to ‘typeA’, or ‘typeC’, or ‘typeD’ with reference to the desired SSB-Index. Thus CSI-RS should be added as a QCL choice in DL-PRS-QCL-Info-r16.

[bookmark: _Toc92799554]For PDC purpose, DL-PRS-QCL-Info-r16 is revised by removing ‘pci-r16’, adding ‘typeA’ to rs-Type-r16, and replace dl-PRS-xx by CSI-RS.

In summary, the DL-PRS-QCL-Info-r16 is suggested to be updated as below, where NZP-CSI-RS-ResourceId refers to a proper CSI-RS as discussed above.
DL-PRS-QCL-Info-r16 ::= CHOICE {
	ssb-r16						SEQUENCE {
		pci-r16							NR-PhysCellID-r16,
		ssb-Index-r16					INTEGER (0..63),
		rs-Type-r16						ENUMERATED {typeA, typeC, typeD, typeC-plus-typeD}
	},
	csi-RS-Index                        NZP-CSI-RS-ResourceId

	dl-PRS-r16					SEQUENCE {
		qcl-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16,
		qcl-DL-PRS-ResourceSetID-r16	NR-DL-PRS-ResourceSetID-r16
	}
}

3.2.2 	RRC parameters: dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceTimeGap
In [6], dl-PRS-ResourceRepetitionFactor is not included. In our view, this parameter is necessary. PRS may need to rely on repetition to achieve the desired reception accuracy, especially when the PRS bandwidth is limited. For instance, in 38.133 V17.3.0 Table 10.1.25.2-2, there are numerous cases where the UE Rx-Tx time difference measurement accuracy requires “>=[4]” PRS resource repetition (See Appendix B), where dl-PRS-ResourceRepetitionFactor () is a variable to configure time domain resource repetition. 

[bookmark: _Toc92799555]Include RRC parameter dl-PRS-ResourceRepetitionFactor for PDC.

Parameter dl-PRS-ResourceTimeGap is a companion to dl-PRS-ResourceRepetitionFactor. The field dl-PRS-ResourceTimeGap specifies the offset in units of slots between two repeated instances of a DL-PRS Resource corresponding to the same DL-PRS Resource ID within a single instance of the DL-PRS Resource Set.
As discussed above, it is beneficial to support PRS resource repetition for PDC. Then dl-PRS-ResourceTimeGap is needed as well.

[bookmark: _Toc92799556]Include RRC parameter dl-PRS-ResourceTimeGap for PDC.

3.2.3	RRC parameter: dl-PRS-ResourcePower
While it is necessary to provide downlink transmit EPRE for PRS, RRC parameter dl-PRS-ResourcePower in 37.355 is not appropriate for PDC purpose in our view. 
In our understanding, the reason that absolute value of EPRE for PRS was signaled in 37.355 is because UE need to receive PRS from neighbor cells. The value range for dl-PRS-ResourcePower is also necessarily very wide, see below. 
	dl-PRS-ResourcePower-r16			INTEGER (-60..50),	

In contrast, for PDC purpose, the PRS is only sent from the serving cell, not from neighbor cell or neighbor gNB. The PRS is QCL-ed with SSB of PCell, similar to TRS. Thus for PRS for PDC, the power of PRS can be provided relative to another DL signal in the serving cell. This is similar to other DL RS (e.g., CSI-RS, PTRS. DMRS). For example, the higher-layer parameter powerControlOffsetSS for CSI-RS is shown below (also see 38.214 section 4.1).  A clear benefit is, the value range for the power offset can be very narrow, e.g., 4 values instead of 110 values. This reflects the fact that the PRS is sent from the same TRP as the SSB and TRS (if configured), thus having similar power level as them.

NZP-CSI-RS-Resource ::= SEQUENCE {
…
powerControlOffsetSS ENUMERATED{db-3, db0, db3, db6} OPTIONAL, -- Need R 
…
}

[image: ]

Considering the benefits above, it is recommended to use powerControlOffsetSS to signal the power level of PRS for PDC.

[bookmark: _Toc92799557]Use relative value (e.g., powerControlOffsetSS) to signal the EPRE of PRS for PDC.

3.3	SRS configuration
For positioning purposes, SRS configuration is according to higher layer parameter SRS-PosResource. For time synchronization purpose, preferably a separate SRS configuration is introduced to provide SRS configuration for PDC, for example, SRS-PDCResource.  The main benefit of a separate SRS configuration is that pathlossReferenceRS and spatialRelationInfo can be easily customized for PDC. A secondary benefit is, rather than carving one SRS resource set from MIMO, the SRS resources sets for MIMO is not affected by the presence/absence of SRS for PDC.
Exemplary RRC configurations are shown below, which are revised on top of pathlossReferenceRS and spatialRelationInfo for MIMO.  Furthermore, for both pathlossReferenceRS and spatialRelationInfo, the field description in 38.331 should clarify that:
· The SSB identified by SSB-Index is associated with the same TRP as referenceTimeInformation;
· The CSI-RS identified by the NZP-CSI-RS-ResourceId should be QCL-ed with the SSB-Index such that it provides the correct average delay from the TRP of referenceTimeInformation (see Section 3.1). Preferably, this CSI-RS refers to the TRS for PDC, when TRS is configured as the DL RS for PDC.

If a new SRS configuration is introduced for PDC, the field ‘servingCellId’ can be deleted, since the cell is known to be the PCell.

PathlossReferenceRS-PDC-Config ::= CHOICE {
	ssb-Index 		SSB-Index,
	csi-RS-Index 	NZP-CSI-RS-ResourceId,
	dl-PRS-r17 		DL-PRS-PDC-Info-r17
}

SRS-SpatialRelationInfoPDC ::= 	SEQUENCE {
	servingCellId 		ServCellIndex 		OPTIONAL, -- Need S
	referenceSignal 	CHOICE {
		ssb-Index 		SSB-Index,
		csi-RS-Index 	NZP-CSI-RS-ResourceId,
		dl-PRS-r17 		DL-PRS-PDC-Info-r17,
		srs 			SEQUENCE {
			resourceId 		SRS-ResourceId,
			uplinkBWP 		BWP-Id
		}
	}
}


[bookmark: _Toc92799558]Introduce a new SRS configuration for PDC.
[bookmark: _Toc92799559]Field pathlossReferenceRS for PDC SRS include PDC PRS as a choice of reference signal.
[bookmark: _Toc92799560]Field SRS-SpatialRelationInfo for PDC SRS include PDC PRS as choice of reference signal.

Conclusion
In the previous sections we discussed the remaining issues related to clock synchronization on the Uu interface. The following proposals are made:
Proposal 1	Specify that the TA value for PDC is the timing advance value associated with the PTAG of MCG.
Proposal 2	When configured for PDC purpose, periodic TRS has qcl-Type set to ‘typeA’, ‘typeC’, or ‘typeD’ with an SSB of PCell.
Proposal 3	For PDC purpose, DL-PRS-QCL-Info-r16 is revised by removing ‘pci-r16’, adding ‘typeA’ to rs-Type-r16, and replace dl-PRS-xx by CSI-RS.
Proposal 4	Include RRC parameter dl-PRS-ResourceRepetitionFactor for PDC.
Proposal 5	Include RRC parameter dl-PRS-ResourceTimeGap for PDC.
Proposal 6	Use relative value (e.g., powerControlOffsetSS) to signal the EPRE of PRS for PDC.
Proposal 7	Introduce a new SRS configuration for PDC.
Proposal 8	Field pathlossReferenceRS for PDC SRS include PDC PRS as a choice of reference signal.
Proposal 9	Field SRS-SpatialRelationInfo for PDC SRS include PDC PRS as choice of reference signal.
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Appendix A. Information Elements in TS 38.331
DLInformationTransfer message
DLInformationTransfer-v1610-IEs ::= SEQUENCE {
    referenceTimeInfo-r16               ReferenceTimeInfo-r16               OPTIONAL,   -- Need R
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

SIB9 information element
-- ASN1START
-- TAG-SIB9-START

SIB9 ::=                            SEQUENCE {
    timeInfo                  SEQUENCE {
        timeInfoUTC             INTEGER (0..549755813887),
        dayLightSavingTime      BIT STRING (SIZE (2))                   OPTIONAL,   -- Need R
        leapSeconds             INTEGER (-127..128)                     OPTIONAL,   -- Need R
        localTimeOffset         INTEGER (-63..64)                       OPTIONAL    -- Need R
    }                                                                   OPTIONAL,   -- Need R
    lateNonCriticalExtension    OCTET STRING                            OPTIONAL,
    ...,
    [[
    referenceTimeInfo-r16      ReferenceTimeInfo-r16                    OPTIONAL    -- Need R
    ]]
}

-- TAG-SIB9-STOP
-- ASN1STOP

ReferenceTimeInfo information element
-- ASN1START
-- TAG-REFERENCETIMEINFO-START

ReferenceTimeInfo-r16 ::= SEQUENCE {
    time-r16                            ReferenceTime-r16,
    uncertainty-r16                     INTEGER (0..32767)          OPTIONAL,   -- Need S
    timeInfoType-r16                    ENUMERATED {localClock}     OPTIONAL,   -- Need S
    referenceSFN-r16                    INTEGER (0..1023)           OPTIONAL    -- Cond RefTime
}

ReferenceTime-r16 ::=           SEQUENCE {
    refDays-r16                         INTEGER (0..72999),
    refSeconds-r16                      INTEGER (0..86399),
    refMilliSeconds-r16                 INTEGER (0..999),
    refTenNanoSeconds-r16               INTEGER (0..99999)
}

-- TAG-REFERENCETIMEINFO-STOP
-- ASN1STOP

	ReferenceTimeInfo field descriptions

	[bookmark: _Hlk87016614]referenceSFN
This field indicates the reference SFN corresponding to the reference time information. If referenceTimeInfo field is received in DLInformationTransfer message, this field indicates the SFN of PCell.

	time
This field indicates time reference with 10ns granularity. The indicated time is referenced at the network, i.e., without compensating for RF propagation delay. The indicated time in 10ns unit from the origin is refDays*86400*1000*100000 + refSeconds*1000*100000 + refMilliSeconds*100000 + refTenNanoSeconds. The refDays field specifies the sequential number of days (with day count starting at 0) from the origin of the time field.
If the referenceTimeInfo field is received in DLInformationTransfer message, the time field indicates the time at the ending boundary of the system frame indicated by referenceSFN. The UE considers this frame (indicated by referenceSFN) to be the frame which is nearest to the frame where the message is received (which can be either in the past or in the future).
If the referenceTimeInfo field is received in SIB9, the time field indicates the time at the SFN boundary at or immediately after the ending boundary of the SI-window in which SIB9 is transmitted.
If referenceTimeInfo field is received in SIB9, this field is excluded when determining changes in system information, i.e. changes of time should neither result in system information change notifications nor in a modification of valueTag in SIB1.

	timeInfoType
If timeInfoType is not included, the time indicates the GPS time and the origin of the time field is 00:00:00 on Gregorian calendar date 6 January, 1980 (start of GPS time). If timeInfoType is set to localClock, the origin of the time is unspecified.

	uncertainty
This field indicates the uncertainty of the reference time information provided by the time field. The uncertainty is 25ns multiplied by this field. If this field is absent, the uncertainty is unspecified.




Appendix B. Relevant Values from TS 38.133
38.133 V17.3.0, Table 10.1.25.2-2: UE Rx-Tx time difference measurement accuracy in FR1 in fading
	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS bandwidth
	
PRS SCS
	PRS resource repetition Note 3
	NR operating band groupsNote 2
	IoNote 4 range

	
	
	
	
	
	
	Minimum
IoNote 1
	Maximum
Io

	TcNote 5
	dB
	RB
	
kHz
	
	
	dBm / SCSPRS
	dBm/BW

	± [137+d]
	-3
	≥[24]
	
15
	≥[4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-120.5
	

	
	
	
	
	
	NR_TDD_FR1_C
	-120
	

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	

	
	
	
	
	
	NR_FDD_FR1_F
	-118.5
	

	
	
	
	
	
	NR_FDD_FR1_G
	-118
	

	
	
	
	
	
	NR_FDD_FR1_H
	-117.5
	

	± [96+d]
	
	≥[52]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [62+d]
	
	>[104]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [87+d]
	
	≥[24]
	30
	≥[4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-118
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-117.5
	

	
	
	
	
	
	NR_TDD_FR1_C
	-117
	

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-116.5
	

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-116
	

	
	
	
	
	
	NR_FDD_FR1_F
	-115.5
	

	
	
	
	
	
	NR_FDD_FR1_G
	-115
	

	
	
	
	
	
	NR_FDD_FR1_H
	-114.5
	

	± [68+d]
	
	≥[48]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [44+d]
	
	≥[132]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [59+d]
	
	≥[24]
	60
	≥[4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-115
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-114.5
	

	
	
	
	
	
	NR_TDD_FR1_C
	-114
	

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-113.5
	

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-113
	

	
	
	
	
	
	NR_FDD_FR1_F
	-113.5
	

	
	
	
	
	
	NR_FDD_FR1_G
	-113
	

	
	
	
	
	
	NR_FDD_FR1_H
	-111.5
	

	± [42+d]
	
	≥ [64]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [36+d]
	
	≥ [132]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [180+d]
	
-13
	≥[24]
	
15
	≥[4]
	NOTE 6
	NOTE 6
	NOTE 6

	± [98+d]
	
	≥[52]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [68+d]
	
	>[104]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [87+d]
	
	≥[24]
	30
	≥[4]
	NOTE 6
	NOTE 6
	NOTE 6

	± [85+d]
	
	≥[48]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [44+d]
	
	≥[132]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [139+d]
	
	≥[24]
	60
	≥[4]
	NOTE 6
	NOTE 6
	NOTE 6

	± [46+d]
	
	≥ [64]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [30+d]
	
	≥ [132]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.
NOTE 2:	NR operating band groups are as defined in Section 3.5.
NOTE 3:	 are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols and  dl-PRS-CombSizeNdefined in TS 37.355 [34].
NOTE 4:	The Io is defined in PRS slots. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same slot.
NOTE 5:	Tc is the basic timing unit defined in TS 38.211 [6].
NOTE 6:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.



38.133 V17.3.0, Table 13.2.2.2-1: gNB Rx-Tx time difference absolute accuracy in FR1 for gNB type 1-C, 1-H and 1-O
	Accuracy
	[bookmark: _Hlk83766125]SRS Ês/Iot
	SCS
	SRS bandwidth range

	Unit: Tc
	Unit: dB
	Unit: kHz
	Unit: RB

	123
	≥ -13
	15
	 44 ≤ BW ≤ 84

	48
	
	
	 88 ≤ BW ≤ 168

	17
	
	
	176 ≤ BW

	122
	≥ +3
	
	24 ≤ BW ≤ 40

	62
	
	
	 44 ≤ BW ≤ 84

	32
	
	
	 88 ≤ BW ≤ 168

	16
	
	
	176 ≤ BW

	42
	≥ -13
	30
	 48 ≤ BW ≤ 84

	24
	
	
	 88 ≤ BW ≤ 168

	8
	
	
	176 ≤ BW

	32
	≥ +3
	
	 48 ≤ BW ≤ 84

	17
	
	
	 88 ≤ BW ≤ 168

	9
	
	
	176 ≤ BW

	21
	≥ -13
	60
	 48 ≤ BW ≤ 84

	12
	
	
	 88 ≤ BW 

	16
	≥ +3
	
	 48 ≤ BW ≤ 84

	9
	
	
	 88 ≤ BW 





	4/4	
image1.emf

