Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #101 
R2-1802232
Athens, Greece, February 26th - March 2nd, 2018
Agenda Item:
9.13.10
Source: 
Huawei, HiSilicon
Title:  
Combinations with standalone and in-band or guard-band carrier
Document for:
Discussion and Decision
1 Introduction
A new work item on “Further NB-IoT enhancement” was agreed at RAN#75 and revised at RAN#76 and RAN#77 [1]. One objective of this WID is the enhancements to standalone operation mode in NB-IoT:

Enhancements to standalone operation mode

· Signalling and requirements to support (a) standalone anchor with in-band/guard-band non-anchor and (b) standalone non-anchor with in-band/guard-band anchor carrier, without increasing the 20 MHz separation from Rel-13 [RAN2, RAN4] 

In this contribution, we discuss the configuration parameters of the non-anchor carrier in the new deployment combinations. Then we discuss the RAN2 impacts of supporting the new deployment combinations in different features.

2 Discussion
2.1 New deployment combinations

In Rel-13 and Rel-14, the supported combinations are specified in 36.300 section 5.5a and apply to all types of transmission, i.e. broadcast, multicast and unicast. 

In Rel-15, new combinations are added to support (a) standalone anchor with in-band/guard-band non-anchor and (b) standalone non-anchor with in-band/guard-band anchor carrier, without increasing the 20 MHz separation from Rel-13 as shown in the table below
Table 1: Anchor and non-anchor carrier deployment combinations

	
	Anchor Carrier

	
	
	In-band
	Guard-band
	Standalone

	Non-Anchor Carrier
	In-band
	Valid (Note 1)
	Valid (Note 1)
	InvalidValid (Note 2)

	
	Guard-band
	Valid (Note 1)
	Valid (Note 1)
	InvalidValid (Note 2)

	
	Standalone
	InvalidValid (Note 2)
	InvalidValid
(Note 2) 
	Valid (Note 2)


NOTE 1:
Both carriers associated with the same LTE cell.

NOTE 2:
Total frequency span to not exceed 20MHz and both anchor and non-anchor carriers synchronised.
Proposal 1: To agree on the new combinations and capture them in TS 36.300.
2.2 Configuration parameters to support the new combinations
In Rel-15 NB-IoT, new carrier combinations are proposed for the enhancements to standalone operation mode:

· standalone anchor with in-band/guard-band non-anchor
· standalone non-anchor with in-band/guard-band anchor carrier
The configuration parameters of the non-anchor carrier in these new combinations need to be discussed. In Rel-13 and Rel-14 NB-IoT, the IE operationModeInfo in MIB-NB and the IEs DL-CarrierConfigCommon-NB/ DL-CarrierConfigDedicated-NB are used to specify the operation mode of the anchor carrier and non-anchor carrier respectively. 
MasterInformationBlock-NB

-- ASN1START

MasterInformationBlock-NB ::=
SEQUENCE {


systemFrameNumber-MSB-r13

BIT STRING (SIZE (4)),


hyperSFN-LSB-r13



BIT STRING (SIZE (2)),


schedulingInfoSIB1-r13


INTEGER (0..15),


systemInfoValueTag-r13


INTEGER (0..31),


ab-Enabled-r13




BOOLEAN,


operationModeInfo-r13


CHOICE {



inband-SamePCI-r13



Inband-SamePCI-NB-r13,



inband-DifferentPCI-r13


Inband-DifferentPCI-NB-r13,



guardband-r13




Guardband-NB-r13,



standalone-r13




Standalone-NB-r13


},


spare






BIT STRING (SIZE (11))

}

ChannelRasterOffset-NB-r13 ::= ENUMERATED {khz-7dot5, khz-2dot5, khz2dot5, khz7dot5}

Guardband-NB-r13 ::=


SEQUENCE {


rasterOffset-r13



ChannelRasterOffset-NB-r13,


spare






BIT STRING (SIZE (3))

}

Inband-SamePCI-NB-r13 ::=

SEQUENCE {


eutra-CRS-SequenceInfo-r13

INTEGER (0..31)

}

Inband-DifferentPCI-NB-r13 ::=
SEQUENCE {


eutra-NumCRS-Ports-r13


ENUMERATED {same, four},


rasterOffset-r13



ChannelRasterOffset-NB-r13,


spare






BIT STRING (SIZE (2))

}

Standalone-NB-r13 ::=


SEQUENCE {


spare






BIT STRING (SIZE (5))

}

-- ASN1STOP

DL-CarrierConfigCommon-NB information elements

-- ASN1START

DL-CarrierConfigCommon-NB-r14 ::=
SEQUENCE {


dl-CarrierFreq-r14




CarrierFreq-NB-r13,


downlinkBitmapNonAnchor-r14


CHOICE {



useNoBitmap-r14





NULL,



useAnchorBitmap-r14




NULL,



explicitBitmapConfiguration-r14

DL-Bitmap-NB-r13


},


dl-GapNonAnchor-r14




CHOICE {



useNoGap-r14





NULL,



useAnchorGapConfig-r14



NULL,



explicitGapConfiguration-r14

DL-GapConfig-NB-r13


},



inbandCarrierInfo-r14



SEQUENCE {



samePCI-Indicator-r14



CHOICE
{




samePCI-r14






SEQUENCE {





indexToMidPRB-r14




INTEGER (-55..54) 




},




differentPCI-r14




SEQUENCE {





eutra-NumCRS-Ports-r14



ENUMERATED {same, four}




}



} 
OPTIONAL,

-- Cond anchor-guardband



eutraControlRegionSize-r14


ENUMERATED {n1, n2, n3}



}
OPTIONAL,

-- Cond non-anchor-inband


nrs-PowerOffsetNonAnchor-r14 

ENUMERATED {dB-12, dB-10, dB-8, dB-6, 














dB-4, dB-2, dB0, dB3}
DEFAULT dB0, 


...

}

-- ASN1STOP

Thus, we use the operation mode information in MIB-NB and DL-CarrierConfigCommon-NB as a baseline to discuss which operation mode information need to be signalled for a non-anchor carrier in the new deployment combinations. The following information for the non-anchor carrier will be discussed for each of the new combinations.
	Operation mode information 

	in-band carrier
	guard-band carrier
	standalone carrier

	Same PCI
	Different PCI
	
	

	eutra-CRS-SequenceInfo

(MIB-NB)
	eutra-NumCRS-Ports

(MIB-NB and DL-CarrierConfigCommon-NB)
	rasterOffset

(MIB-NB)
	NULL

	indexToMidPRB

(DL-CarrierConfigCommon-NB)
	rasterOffset

(MIB-NB)
	
	

	eutraControlRegionSize

(DL-CarrierConfigCommon-NB)
	eutraControlRegionSize

(DL-CarrierConfigCommon-NB)
	
	


Standalone anchor carrier with in-band non-anchor carrier
For an in-band non-anchor carrier reusing the same PCI as the EUTRA carrier:
· eutraControlRegionSize

eutraControlRegionSize is used to indicate how many symbols are used for PDCCH in LTE. Only the symbols which are not used for LTE PDCCH can be used for NB-IoT. Therefore, if the anchor carrier is standalone, eutraControlRegionSize needs to be signaled for an in-band non-anchor carrier reusing the same PCI as the EUTRA carrier.

· indexToMidPRB

indexToMidPRB is used for the UE to generate the CRS sequence of the LTE cell on the in-band non-anchor carrier. Therefore, if the anchor carrier is standalone, indexToMidPRB needs to be signaled for an in-band non-anchor carrier reusing the same PCI as the EUTRA carrier.
· eutra-CRS-SequenceInfo
According to the following table in TS 36.213, eutra-CRS-SequenceInfo is an optimized way to indicate both reference signal sequence and raster offsetfor the anchor carrier. Therefore, if the anchor carrier is standalone, eutra-CRS-SequenceInfo is not needed for an in-band non-anchor carrier.
Table 16.8-1: Definition of eutra-CRS-SequenceInfo
	eutra-CRS-

SequenceInfo
	E-UTRA PRB index 
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	Raster offset
	eutra-CRS-

SequenceInfo
	E-UTRA PRB index 
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	Raster offset

	0
	-35
	-7.5 kHz
	14
	-46
	+2.5 kHz

	1
	-30
	
	15
	-41
	

	2
	-25
	
	16
	-36
	

	3
	-20
	
	17
	-31
	

	4
	-15
	
	18
	-26
	

	5
	-10
	
	19
	-21
	

	6
	-5
	
	20
	-16
	

	7
	5
	+7.5 kHz
	21
	-11
	

	8
	10
	
	22
	-6
	

	9
	15
	
	23
	5
	-2.5 kHz

	10
	20
	
	24
	10
	

	11
	25
	
	25
	15
	

	12
	30
	
	26
	20
	

	13
	35
	
	27
	25
	

	
	
	
	28
	30
	

	
	
	
	29
	35
	

	
	
	
	30
	40
	

	
	
	
	31
	45
	


Proposal 2: If the anchor carrier is standalone, eutraControlRegionSize
and indexToMidPRB need to be signalled for an in-band non-anchor carrier reusing the same PCI as the EUTRA carrier.
For an in-band non-anchor carrier not reusing the same PCI as the EUTRA carrier:

· eutraControlRegionSize

Same as in-band non-anchor carrier reusing the same PCI as the EUTRA carrier, if the anchor carrier is a standalone carrier, eutraControlRegionSize also needs to be signalled for an in-band PCI non-anchor carrier not reusing the same PCI as the EUTRA carrier.

· eutra-NumCRS-Ports
eutra-NumCRS-Ports is used to indicate the number of LTE CRS antenna ports, which needs to be signaled an in-band PCI non-anchor carrier not reusing the same PCI as the EUTRA carrier .

· rasterOffset
rasterOffset is used to indicate NB-IoT offset from LTE channel raster. This parameter is only provided by MIB-NB for the anchor carrier because the UE does not have the frequency ID for the anchor carrier. For a non-anchor carrier, since the frequency ID dl-CarrierFreq is provided, rasterOffset is not needed.

Proposal 3: If the anchor carrier is standalone, eutraControlRegionSize
and eutra-NumCRS-Ports need to be signalled for an in-band non-anchor carrier not reusing the same PCI as the EUTRA carrier.

Standalone anchor carrier with guard-band non-anchor carrier
· rasterOffset
Similarly to the case of an in-band non-anchor carrier, rasterOffset is also not needed for the guard-band non-anchor carrier. Thus, if the anchor carrier is a standalone carrier, no parameter needs to be signalled for a guard-band non-anchor carrier from configuration perspective. In this case, RAN2 needs to discuss whether the UE needs to know the non-anchor carrier is a guard-band carrier for other purpose (e.g. for test purpose …).

Proposal 4: If the anchor carrier is a standalone carrier, no operation mode information needs to be signalled for a guard-band non-anchor carrier. Whether the UE needs to know the non-anchor carrier is a guard-band carrier for other purpose (e.g. for test purpose …) needs to be discussed.
Standalone non-anchor carrier with in-band/guard-band anchor carrier
No parameter needs to be signalled for a standalone non-anchor carrier from configuration perspective. In this case, RAN2 needs to discuss whether the UE needs to know a non-anchor carrier is a standalone carrier for other purpose (e.g. for test purpose…).
Proposal 5: If the anchor carrier is an in-band or guard-band carrier, no operation mode information needs to be signalled for a standalone non-anchor carrier. Whether the UE needs to know a non-anchor carrier is a standalone carrier for other purpose (e.g. for test purpose …) needs to be discussed.
Uplink non-anchor carrier 

Same as in legacy, there is no specific configuration for the uplink carrier except for the carrier frequency. However, it is our understanding that the uplink carrier should operate in the same mode, standalone/ non-standalone, as the downlink carrier.

Proposal 6: RAN2 to confirm that the uplink carrier operates in the same mode (standalone/ non-standalone) as the anchor downlink carrier.
2.3 Interactions with existing features
One principle, when introducing the new combinations, is that the backward compatibility to the Rel-13 and Rel-14 NB-IoT UEs should be ensured. Thus, the new deployment combinations can only be configured to Rel-15 UEs.
In NB-IoT, the non-anchor carrier information are signalled in different ways for different features:

· For unicast: CarrierConfigDedicated-NB in RRCConnectionSetup-NB, RRCConnectionResume-NB, RRCConnectionReestablishment-NB or RRCConnectionReconfiguration-NB.
· For OTDOA: PRS-Info-NB-r14 in IEs OTDOA-ReferenceCellInfoNB and OTDOA-NeighbourCellInfoListNB.
· For paging and random access: DL-CarrierConfigCommon-NB in SIB22-NB.

· For SC-PTM: DL-CarrierConfigCommon-NB in SIB20-NB for SC-MCCH and in SCPTMConfiguration-NB for SC-MTCH.

The RAN2 impacts of supporting the new combinations depend on the feature. One common impact is the UE capability. If the new combinations are supported, the knowledge that the UE supports the new combinations is needed for all features except for SC-PTM:

· For unicast: the eNB needs to know the UE capability when configuring the non-anchor carrier to the UE for unicast.
· For OTDOA: the location server needs to know the UE capability when configuring the non-anchor carrier to the UE for measurement.

· For paging and random access: the eNB needs to know the UE capability when paging and PDCCH-ordering the UE on the non-anchor carrier.
Therefore, it is proposed that support of the new combinations is optional at the UE with capability reporting. For unicast, paging and random access, the corresponding UE capability is reported to the eNB in UECapabilityInformation-NB. For OTDOA, the corresponding UE capability is reported to the location server in IE OTDOA-ProvideCapabilities.
Proposal 7: Support of combinations with standalone carrier and in-band/guard-band carrier is optional at the UE with capability reporting.

Other RAN2 impacts caused by the new combinations on the features above are discussed separately in the following sections.
2.3.1 Unicast
Based on proposals 1~4, the condition associated to the signalling of parameter inbandCarrierInfo in DL-CarrierConfigDedicated-NB needs to be updated to cover the case where the anchor carrier is a standalone carrier:
CarrierConfigDedicated-NB information elements
DL-CarrierConfigDedicated-NB-r13 ::=
SEQUENCE {


dl-CarrierFreq-r13





CarrierFreq-NB-r13,


downlinkBitmapNonAnchor-r13



CHOICE {



useNoBitmap-r13






NULL,



useAnchorBitmap-r13





NULL,



explicitBitmapConfiguration-r13


DL-Bitmap-NB-r13,



spare








NULL


}

OPTIONAL,
 -- Need ON


dl-GapNonAnchor-r13





CHOICE {



useNoGap-r13






NULL,



useAnchorGapConfig-r13




NULL,



explicitGapConfiguration-r13


DL-GapConfig-NB-r13,



spare








NULL


}

OPTIONAL,
 -- Need ON


inbandCarrierInfo-r13




SEQUENCE {



samePCI-Indicator-r13




CHOICE
{




samePCI-r13







SEQUENCE {





indexToMidPRB-r13





INTEGER (-55..54)




},




differentPCI-r13





SEQUENCE {





eutra-NumCRS-Ports-r13




ENUMERATED {same, four}




}



} 






OPTIONAL,

-- Cond anchor-guardband-or-standalone


eutraControlRegionSize-r13



ENUMERATED {n1, n2, n3}



}







OPTIONAL,

-- Cond non-anchor-inband


...,


[[
nrs-PowerOffsetNonAnchor-v1330

ENUMERATED {dB-12, dB-10, dB-8, dB-6, 















dB-4, dB-2, dB0, dB3}











OPTIONAL 
-- Need ON 


]]
}
UL-CarrierConfigDedicated-NB-r13 ::=
SEQUENCE {


ul-CarrierFreq-r13


CarrierFreq-NB-r13

OPTIONAL,
-- Need OP


...

}

-- ASN1STOP
The field descriptions of inbandCarrierInfo and ul-CarrierFreq need to be updated

	inbandCarrierInfo

Provides the configuration of an anchor/non-anchor inband carrier. 
If operationModeInfo is set to standalone in the MIB, EUTRAN only configures the field if the UE supports combinations with standalone carrier and in-band/guard-band carrier. 


	ul-CarrierConfig

Uplink anchor/ non-anchor carrier used for all unicast transmissions.
The uplink carrier operates in the same mode, standalone or inband/guardband, as the downlink carrier. 


The description of condition needs to be updated:
	Conditional presence
	Explanation

	non-anchor-inband
	The field is mandatory present if the non-anchor carrier is an inband carrier; otherwise it is not present.

	anchor-guardband-or-standalone
	The field is mandatory present if operationModeInfo is set to guardband or standalone in the MIB; otherwise it is not present.


Proposal 8: Combinations with standalone carrier and in-band/guard-band carrier is supported in unicast.

2.3.2 OTDOA
The assistance data to enable OTDOA are provided by the location server in IE OTDOA-ReferenceCellInfoNB and OTDOA-NeighbourCellInfoListNB. In these two IEs, the NPRS configuration including the operation mode information of NPRS carrier is provided in PRS-Info-NB-r14:
-- ASN1START

PRS-Info-NB-r14 ::= SEQUENCE (SIZE (1..maxCarrier-r14)) OF NPRS-Info-r14

NPRS-Info-r14 ::= SEQUENCE {


operationModeInfoNPRS-r14
ENUMERATED { inband, standalone },


nprs-carrier-r14


CarrierFreq-NB-r14
OPTIONAL, 
-- Cond Standalone/Guardband


nprsSequenceInfo-r14

INTEGER (0..174)
OPTIONAL,
-- Cond Inband


nprsID-r14




INTEGER (0..4095)
OPTIONAL,
-- Cond NPRS-ID


partA-r14




SEQUENCE {



nprsBitmap-r14


CHOICE {




subframePattern10-r14
BIT STRING (SIZE (10)),




subframePattern40-r14  
BIT STRING (SIZE (40))




},



nprs-MutingInfoA-r14
CHOICE {




po2-r14




BIT STRING (SIZE(2)),




po4-r14




BIT STRING (SIZE(4)),




po8-r14




BIT STRING (SIZE(8)),




po16-r14



BIT STRING (SIZE(16)),




...



}














OPTIONAL,

-- Cond MutingA



...


}















OPTIONAL,

-- Cond PartA


partB-r14




SEQUENCE {



nprs-Period-r14


ENUMERATED { ms160, ms320, ms640, ms1280, ... },



nprs-startSF-r14

ENUMERATED { zero, one-eighth, two-eighths, three-eighths, 












 four-eighths, five-eighths, six-eighths,

 










 seven-eighths, ...},



nprs-NumSF-r14


ENUMERATED { sf10, sf20, sf40, sf80, sf160, sf320,

 










 sf640, sf1280, ...},



nprs-MutingInfoB-r14
CHOICE {




po2-r14




BIT STRING (SIZE(2)),




po4-r14




BIT STRING (SIZE(4)),




po8-r14




BIT STRING (SIZE(8)),




po16-r14



BIT STRING (SIZE(16)),




...



}














OPTIONAL,

-- Cond MutingB



...


}















OPTIONAL,

-- Cond PartB


...
}

maxCarrier-r14
INTEGER ::= 5

-- ASN1STOP

For both anchor carrier and non-anchor carrier, the operation mode is configured by operationModeInfoNPRS-r14 per carrier. Thus, from configuration perspective, the signalling to support combinations with standalone carrier and in-band/guard-band to OTDOA is already there. The location server only needs to know the UE capability of supporting combinations with standalone carrier and in-band/guard-band carrier and then configure the NPRS carriers accordingly. The UE can report the capability in OTDOA-ProvideCapabilities together with other capabilities related to OTDOA.
Proposal 9: Combinations with standalone carrier and in-band/guard-band carrier is supported in OTDOA.

2.3.3 Paging and random access
In contrast to unicast, paging and random access are features in IDLE mode. Lists of DL/UL non-anchor carriers and associated configuration that can be used for paging and/or random access are specified in dl-ConfigList-r14 and ul-ConfigList-r14 in SIB22-NB. If combinations with standalone carrier and in-band/guard-band carrier are supported with paging and random access, to guarantee the backward compatibility, the non-anchor carriers in the new operation combinations and associated configuration need to be specified in new carrier lists as follows:

SystemInformationBlockType22-NB information element 
-- ASN1START

SystemInformationBlockType22-NB-r14 ::=
SEQUENCE {


dl-ConfigList-r14  




DL-ConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR


ul-ConfigList-r14  




UL-ConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR


pagingWeightAnchor-r14



PagingWeight-NB-r14


OPTIONAL,
-- Cond pcch-config


nprach-ProbabilityAnchorList-r14
NPRACH-ProbabilityAnchorList-NB-r14
OPTIONAL,
-- Cond nprach-config


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...,


[[
dl-ConfigList-Enh-r15  



DL-ConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR



ul-ConfigList-Enh-r15  



UL-ConfigCommonList-NB-r14
 OPTIONAL
-- Need OR


]]

}
Corresponding changes to the field description:

	dl-ConfigList, dl-ConfigList-Enh 

List of DL non-anchor carriers and associated configuration that can be used for paging and/or random access. EUTRAN configures DL non-anchor carriers for which the mode of operation, standalone or inband/guardband, is different from the anchor carrier in dl-ConfigList-Enh. 
If the UE supports combinations with standalone carrier and in-band/guard-band carrier, it appends dl-ConfigList-Enh to the end of dl-ConfigList to create a single list for paging and/or random access. The total maximum number of non-anchor carriers in dl-ConfigList and dl-ConfigList-Enh is maxNonAnchorCarriers-NB-r14.


……

	ul-ConfigList, ul-ConfigList-Enh 

List of UL non-anchor carriers and associated configuration that can be used for random access. 
EUTRAN only configures UL non-anchor carriers for which the mode of operation, standalone or inband/guardband, is different from the anchor carrier in ul-ConfigList-Enh. 
Only NPRACH-Parameters-NB configured by ul-ConfigList-Enh can refer to the DL carrier in dl-ConfigList-Enh.
If the UE supports combinations with standalone carrier and in-band/guard-band carrier, it appends ul-ConfigList-Enh to the end of ul-ConfigList to create a single list for random access. 
The total maximum number of non-anchor carriers in ul-ConfigList and ul-ConfigList-Enh is maxNonAnchorCarriers-NB-r14.


Similarly to CarrierConfigDedicated-NB, to provide in-band non-anchor carrier information in case of standalone anchor carrier, the condition for signalling of parameter inbandCarrierInfo in DL-CarrierConfigCommon-NB needs to be updated:
DL-CarrierConfigCommon-NB information elements

-- ASN1START

DL-CarrierConfigCommon-NB-r14 ::=
SEQUENCE {


dl-CarrierFreq-r14




CarrierFreq-NB-r13,


downlinkBitmapNonAnchor-r14


CHOICE {



useNoBitmap-r14





NULL,



useAnchorBitmap-r14




NULL,



explicitBitmapConfiguration-r14

DL-Bitmap-NB-r13


},


dl-GapNonAnchor-r14




CHOICE {



useNoGap-r14





NULL,



useAnchorGapConfig-r14



NULL,



explicitGapConfiguration-r14

DL-GapConfig-NB-r13


},



inbandCarrierInfo-r14



SEQUENCE {



samePCI-Indicator-r14



CHOICE
{




samePCI-r14






SEQUENCE {





indexToMidPRB-r14




INTEGER (-55..54) 




},




differentPCI-r14




SEQUENCE {





eutra-NumCRS-Ports-r14



ENUMERATED {same, four}




}



} 
OPTIONAL,

-- Cond anchor-guardband-or-standalone


eutraControlRegionSize-r14


ENUMERATED {n1, n2, n3}



}
OPTIONAL,

-- Cond non-anchor-inband


nrs-PowerOffsetNonAnchor-r14 

ENUMERATED {dB-12, dB-10, dB-8, dB-6, 














dB-4, dB-2, dB0, dB3}
DEFAULT dB0, 


...
}

-- ASN1STOP

The field description of inbandCarrierInfo needs to be updated

	inbandCarrierInfo

Provides the configuration of a non-anchor inband carrier. 
If operationModeInfo is set to standalone in the MIB, EUTRAN can only configure the field for a non-anchor inband carrier in dl-ConfigList-Enh. 


The description of condition needs to be updated:
	Conditional presence
	Explanation

	non-anchor-inband
	The field is mandatory present if the non-anchor carrier is an inband carrier; otherwise it is not present.

	anchor-guardband-or-standalone
	The field is mandatory present if operationModeInfo is set to guardband or standalone in the MIB; otherwise it is not present.


Based on the above discussion and text proposals, it is proposed to support combinations with standalone carrier and in-band/guard-band carrier in paging and random access.
Proposal 10: Combinations with standalone carrier and in-band/guard-band carrier is supported for paging and random access.

2.3.4 SC-PTM
In Rel-14, the carrier information for SC-MCCH and SC-MTCH are provided by sc-mcch-CarrierConfig in SIB20-NB and by SCPTMConfiguration-NB in SC-MCCH respectively:
SystemInformationBlockType20-NB information element
-- ASN1START

SystemInformationBlockType20-NB-r14 ::=
SEQUENCE {


npdcch-SC-MCCH-Config-r14



NPDCCH-SC-MCCH-Config-NB-r14,


sc-mcch-CarrierConfig-r14



CHOICE {



dl-CarrierConfig-r14




DL-CarrierConfigCommon-NB-r14,



dl-CarrierIndex-r14





INTEGER (0.. maxNonAnchorCarriers-NB-r14)


},


sc-mcch-RepetitionPeriod-r14


ENUMERATED {rf32, rf128, rf512, rf1024, 















rf2048, rf4096, rf8192, rf16384},


sc-mcch-Offset-r14





INTEGER (0..10),


sc-mcch-ModificationPeriod-r14


ENUMERATED { rf32, rf128, rf256, rf512, rf1024, 














rf2048, rf4096, rf8192, rf16384, rf32768, 














rf65536, rf131072, rf262144, rf524288, 














rf1048576, spare1},


sc-mcch-SchedulingInfo-r14



SC-MCCH-SchedulingInfo-NB-r14

OPTIONAL, 
-- Need OP


lateNonCriticalExtension



OCTET STRING





OPTIONAL,


...

}

SCPTMConfiguration-NB message
-- ASN1START

SCPTMConfiguration-NB-r14 ::=
SEQUENCE {


sc-mtch-InfoList-r14


SC-MTCH-InfoList-NB-r14,


scptm-NeighbourCellList-r14

SCPTM-NeighbourCellList-NB-r14

OPTIONAL,
-- Need OP


lateNonCriticalExtension

OCTET STRING





OPTIONAL,


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}
-- ASN1STOP

For SC-MCCH, sc-mcch-CarrierConfig-r14 in SIB20-NB is mandatory, which means if there is any SC-PTM service in a cell, SC-MCCH needs to be transmitted on a carrier in legacy combinations. Since there is only one SC-MCCH in one cell, there is no benefit to support combinations with standalone carrier and in-band/guard-band carrier to SC-MCCH transmission in SC-PTM. Thus, it is proposed that combinations with standalone carrier and in-band/guard-band carrier for SC-MCCH in SC-PTM is not supported.
Proposal 11: Combinations with standalone carrier and in-band/guard-band carrier for SC-MCCH is not supported in SC-PTM.
For SC-MTCH, if combinations with standalone carrier and in-band/guard-band carrier is supported, similarly to the dl-ConfigList-Enh proposed for paging on non-anchor carriers, the non-anchor carriers in the new combinations and associated configuration for SC-MTCH need to be specified in new carrier list as follows to ensure the backward compatibility:
SCPTMConfiguration-NB message
-- ASN1START

SCPTMConfiguration-NB-r14 ::=
SEQUENCE {


sc-mtch-InfoList-r14


SC-MTCH-InfoList-NB-r14,


scptm-NeighbourCellList-r14

SCPTM-NeighbourCellList-NB-r14

OPTIONAL,
-- Need OP


lateNonCriticalExtension

OCTET STRING





OPTIONAL,


nonCriticalExtension


SCPTMConfiguration-NB-v15xySEQUENCE {}






OPTIONAL

}

SCPTMConfiguration-NB-v15xy ::=
SEQUENCE {


sc-mtch-InfoList-Enh-r15

SC-MTCH-InfoList-NB-r14,


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

The field description of sc-mtch-InfoList-Enh needs to be updated:

	sc-mtch-InfoList, sc-mtch-InfoList-Enh
Provides the configuration of each SC-MTCH in the current cell. 
EUTRAN configures the downlink non-anchor carriers for which the mode of operation, standalone or inband/guardband, is different from the anchor carrier in sc-mtch-InfoList-Enh.


The motivation of introducing SC-PTM is saving network resource. If there are both Rel-14 UEs and Rel-15 UEs that need to receive the same SC-PTM service, the eNB needs to transmit the same SC-PTM service on two different carriers. In this case, the benefit of network resource efficiency is decreased. Therefore, it is proposed to discuss whether to support combinations with standalone carrier and in-band/guard-band carrier for SC-MTCH in SC-PTM.
Proposal 12: RAN2 to discuss whether to support combinations with standalone carrier and in-band/guard-band for SC-MTCH in SC-PTM.
3 Conclusion

This paper focus on the necessary parameters for the non-anchor carrier to support combinations with standalone carrier and in-band/guard-band carriers. The RAN2 impacts to support the new combinations to different features are also discussed. Corresponding proposals are listed as below.
Proposal 1: To agree on the new combinations and capture them in TS 36.300.
Proposal 2: If the anchor carrier is standalone, eutraControlRegionSize
and indexToMidPRB need to be signalled for an in-band non-anchor carrier reusing the same PCI as the EUTRA carrier.
Proposal 3: If the anchor carrier is standalone, eutraControlRegionSize
and eutra-NumCRS-Ports need to be signalled for an in-band non-anchor carrier not reusing the same PCI as the EUTRA carrier.

Proposal 4: If the anchor carrier is a standalone carrier, no operation mode information needs to be signalled for a guard-band non-anchor carrier. Whether the UE needs to know the non-anchor carrier is a guard-band carrier for other purpose (e.g. for test purpose …) needs to be discussed.
Proposal 5: If the anchor carrier is an in-band or guard-band carrier, no operation mode information needs to be signalled for a standalone non-anchor carrier. Whether the UE needs to know a non-anchor carrier is a standalone carrier for other purpose (e.g. for test purpose …) needs to be discussed.
Proposal 6: RAN2 to confirm that the uplink carrier operates in the same mode (standalone/non-standalone) as the anchor downlink carrier.
Proposal 7: Support of combinations with standalone carrier and in-band/guard-band carrier is optional at the UE with capability reporting.

Proposal 8: Combinations with standalone carrier and in-band/guard-band carrier is supported in unicast.

Proposal 9: Combinations with standalone carrier and in-band/guard-band carrier is supported in OTDOA.

Proposal 10: Combinations with standalone carrier and in-band/guard-band carrier is supported for paging and random access.

Proposal 11: Combinations with standalone carrier and in-band/guard-band carrier for SC-MCCH is not supported in SC-PTM.
Proposal 12: RAN2 to discuss whether to support combinations with standalone carrier and in-band/guard-band carrier for SC-MTCH in SC-PTM.
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