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1 Introduction
RAN1 has sent aLS [3] to inform RAN2 of the updated agreed list of RRC parameters in an updated spreadsheet.


In this document, we discuss how to introduce these parameters in the running CR

2 
Discussion
2.1 MIB

RAN1 has agreed on the following parameter in the MIB
	Parameter name in specification
	Parameter name in text
	Description
	Value range
	Comment

	
	
	
	
	

	General parameters

	NB-SFN
	systemFrameNumberNB
	NB-MIB includes indication of NB-IoT system frame number.
	0…1023
	The 4 most significant bits of NB-IoT SFN are indicated in NB-MIB.

	Operation mode
	operationMode
	The deployment mode of the NB-IoT carrier
	{in-band with same-PCI indicator true, in-band with same PCI indicate false, guard-band, standalone}
	Indicated in NB-MIB

	Number of LTE CRS ports
	LTEnumCRSports
	The number of LTE CRS ports
	{same, 4}
	Indicated in NB-MIB. For inband with the same PCI indicator set to false, number of LTE CRS antenna ports is signaled using one bit, i.e., either the same as number of ports used by NB-RS or 4.

	Information to obtain CRS sequence
	LTEcrsSequenceInfo
	 5 bits to indicate the index of the PRB containing NPSS/NSSS/NPBCH. 
	{0…31}
	Contained in NB-MIB. The PRB index is signaled by offset from the middle of the LTE system. Each value indicates a {PRB index, channel raster offset{ pair.

	Channel raster offset
	rasterOffset
	NB-IoT offset from LTE channel raster for in-band with same-PCI indicator set to false and guardband.
	{-7.5, -2.5, 2.5, 7.5}
	Units are kHz. Indicated in NB-MIB.

	Hyper SFN
	hSFN
	2 least significant bits of NB-IoT hyper system frame number
	{00, 01, 10, 11}
	Indicated in NB-MIB. Working assumption to be confirmed by RAN2.

	SIB/SI scheduling parameters

	Scheduling information for NB-SIB1
	 
	TBS of NB-SIB1 and repetition number Rnbsib1 within the periodicity (256 radio frames) of NB-SIB1 transmission
	4 bits
	Contained in NB-MIB.


In our understanding, RAN1 has agreed on an optimized coding of the CRS info based on the operation mode as described in the table below
	
	
	
	
	
	#bits

	
	NB-SFN
	4

	
	Hyper SFN
	2

	Operation mode
	00: in-band, same-PCI=true
	01: in-band, 
same-PCI=false
	10: guard-band
	11: standalone
	2

	
	
	Number of LTE CRS ports
	
	
	1

	
	
	Raster offset
	
	2

	
	PRB index
	
	
	5

	
	NB-SIB1 scheduling information
	4

	
	System information value tag (RAN2)
	5

	
	Access barring Indication (RAN2)
	1

	#bits used
	23
	21
	20
	18
	

	#bits reserved
	11
	13
	14
	16
	

	
	
	
	
	
	
	


This can be captured in the ASN.1 as follows:
MasterInformationBlock-NB-r13 ::= SEQUENCE {


systemFrameNumber-NB-r13

BIT STRING (SIZE (4)),


hyperSFN-NB-r13




BIT STRING (SIZE (2TBD)),


schedulingInfoSIB1-NB-r13

INTEGER (0..15),


systemInfoValueTag-NB-r13

INTEGER (0..31),


ac-enabled-NB-r13



BOOLEAN,


operationModeInfo-NB-r13

ENUMERATED {inband, guardband, standalalone},


ltenumCRSports-NB-r13


ENUMERATED {n1, n2, n4, spare1 },


rasterOffset-NB-r13



ENUMERATED {kHz-7dot5, kHz-2dot5, kHz2dot5, kHz7dot5} ,


samePCID-NB-r13




CHOICE {



samePCID-NB-r13




LTEcrsSequenceInfo,



notsamePCID-NB-r13



NULL


},


operationMode-NB-r13


CHOICE {



inband-SamePCI-NB-r13


SEQUENCE {




eutra-CRSSequenceInfo-NB-r13
INTEGER (0..31)



}



inband-NotSamePCI-NB-r13

SEQUENCE {




eutra-NumCRSPorts-NB-r13

ENUMERATED {Same, four},




rasterOffset-NB-r13



ENUMERATED {kHz-7dot5, kHz-2dot5, kHz2dot5, kHz7dot5},




spare






BIT STRING (2)



}



guardband-NB-r13



SEQUENCE {




rasterOffset-NB-r13



ENUMERATED {kHz-7dot5, kHz-2dot5, kHz2dot5, kHz7dot5},




spare






BIT STRING (3)


}


standalone-NB-r13



SEQUENCE {




spare






BIT STRING (5)


}

},


spare







BIT STRING (SIZE (11TBD))

}
	MasterInformationBlock-NB field descriptions

	ac-enabled 

Value TRUE indicates that access barring is enabled and that the UE shall acquire SystemInformationBlockType14-NB before initiating RRC connection establishment

	eutra-CRSSequenceInfo

Index of the PRB containing NPSS/NSSS/NPBCH. the PRB index is signaled as an offset from the middle of the LTE system. Each value indicates a {PRB index, channel raster offset} pair.  See TS 36.211 & TS 36.213

	eutra-NumCRSPorts

Number of E-UTRA CRS antenna ports, either the same number of port as NB-IOT RS or 4 antenna ports. See TS 36.211, TS 36.213TS 36.212

	hyperSFN

2 least significant bits of NB-IoT hyper system frame number

	operationMode
deployment scenario and related information 

	rasteroffset

NB-IoT offset from LTE channel raster for in-band with same-PCI indicator set to false and guardband. Unit in kHz

	schedulingInfoSIB1

This field contains an index to a table that defines SystemInformationBlockType1-NB scheduling information: TBS  and repetition number Rnbsib1 within SIB1 repetition period (256 radio frames). The table is specified in TS 36.211 [xx, Table xx]. 

	systemFrameNumber

Defines the 4 most significant bits of the SFN. As indicated in TS 36.211. The 6 least significant bits of the SFN are acquired implicitly in the P-BCH decoding 

	systemInfoValueTag

Common for all SIBs other than SIB14 and SIB16. Change of the MIB is detected by acquisition of the message.


2.2 SIB1
RAN1 has agreed on the following parameters to be signaled in SIB1:
	Parameter name in specification
	Parameter name in text
	Description
	Value range
	Comment

	General parameters

	LTE control region size


	LTEControlRegionSize
	For in-band case, the control region size is indicated in NB-SIB1
	{1, 2, 3}
	

	Power offset between NRS and LTE CRS 
	NRS-LTEcrs-pwrOffset
	When the same-PCI indicator is set to TRUE. NRS power offset between NRS and LTE CRS is indicated in SIB. If there is no SIB indication, UE may assume the equal power between NRS and LTE CRS
	FFS
	RAN1 recommends RAN2 to indicate this signaling by SIB1. It is up to RAN2 whether to define signaling including a default value of 0, or to define a default value of 0 without signaling.

	Valid subframes for DL transmission
	downlinkBitmapNB
	The set of valid subframes for downlink transmissions
	FFS
	 

	SIB/SI scheduling parameters

	Scheduling information for subsequent “NB-IoT SIs” 
	 
	NB-SIB1 contains scheduling information, and L1 information needed to receive other SIBs such as MCS, TBS, repetition pattern, and time/frequency resources
	Up to RAN2. See comments field.
	The number of repetitions for NB-IoT SIs other than NB-SIB1 is configurable by the network. TBS (2 bits) values to be decided by RAN2, possible values are {208, 256, 328, 440, 552, 680}. Repetition pattern is a number of repetitions and a time interval between repetitions. Sets of value(s) of number(s) of repetitions and time interval(s) are up to RAN2. Which is the first subframe for the repetition pattern relative to tthe start of the SI window is up to RAN2 to define.


· Scheduling information for subsequent “NB-IoT SIs”

This is similar to eMTC where the scheduling is indicated by si-windowlength, si-repetitionpattern, si-periodicity and si-tbs

Proposal 1: RAN2 to decide on values for: si-windowlength, si-repetition-pattern, si-periodicity and si-tbs

· Valid subframes for DL transmission
Proposal 2: RAN2 to confirm that having the IE downlinkSubframesBitmap in SIB1 implies there is no need for IE mbsfn-SubframeConfigList in SIB2
· LTE control region size
· Power offset between NRS and LTE CRS
Proposal 3: RAN2 to decide the coding of nrs-CRS-PowerOffset
This can be captured in the ASN.1 as follows:
SystemInformationBlockType1-NB-r13 ::= SEQUENCE {

hyperSFN-NB-r13





BIT STRING (SIZE (TBD)),


cellAccessRelatedInfo-NB-r13

SEQUENCE {



plmn-IdentityList-NB-r13


PLMN-IdentityList,


trackingAreaCode-NB-r13



TrackingAreaCode,



cellIdentity-NB-r13




CellIdentity,



cellBarred-NB-r13




ENUMERATED {barred, notBarred},



intraFreqReselection-NB-r13


ENUMERATED {allowed, notAllowed}


},


cellSelectionInfo-NB-r13


SEQUENCE {



q-RxLevMin-NB-r13




Q-RxLevMin,



q-QualMin-NB-r13




Q-QualMin-r9

},


p-Max-NB-r13





P-Max-NB-r13,



OPTIONAL,
-- Need OP


freqBandIndicator-NB-r13


FreqBandIndicator-NB-r13,


freqBandIndicatorPriority-NB-r13
ENUMERATED {true}


OPTIONAL,
-- Cond MFBI

multiBandInfoList-NB-r13


MultiBandInfoList-SIB1-NB-r13
OPTIONAL,
-- Need OR


LTEeutra-ControlRegionSize-NB-r1
ENUMERATED {n1, n2, n3 } 
OPTIONAL,
-- Cond inband

nrs-CRS-PowerOffset




ENUMERATED { TBD } 
DEFAULT dB0,
-- Cond inband-samePCI


si-WindowLength-NB-r13



ENUMERATED { TBD },


si-RepetitionPattern-r13


ENUMERATED { TBD},


schedulingInfoList-NB-r13


SchedulingInfoList-NB-r13,


downlinkSubframesBitmap-NB-r13

BIT STRING ( TBD ),


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

SchedulingInfoList-NB-r13 ::= SEQUENCE (SIZE (1..maxSI-Message-NB-r13)) OF SchedulingInfo-NB-r13
SchedulingInfo-NB-r13::=


SEQUENCE {


si-Periodicity-NB-r13


ENUMERATED { TBD },


sib-MappingInfo-NB-r13


SIB-MappingInfo-NB-r13,


schedulingInfoSI-NB-r13


SEQUENCE { },

si-TBS-NB-r13




ENUMERATED { TBD } ,-- 4 values from the list

systemInfoValueTagSI-NB-r13

INTEGER (0..3)

}

SIB-MappingInfo-NB-r13 ::= 

SEQUENCE (SIZE (0..maxSIB-NB-r13-1)) OF SIB-Type-NB-r13

SIB-Type-NB-r13 ::=



ENUMERATED {










sibType3-NB-r13, sibType4-NB-r13, sibType5-NB-r13, 










sibType14-NB-r13, sibType16-NB-r13,spare3, spare 2, spare 1}
	SystemInformationBlockType1-NB field descriptions

	cellBarred

barred means the cell is barred, as defined in TS 36.304 [4].

	cellIdentity

Indicates the cell identity. NOTE 2.

	cellReservedForOperatorUse

As defined in TS 36.304 [4].

	downlinkSubframeBitmap
The set of valid subframes for downlink transmissions, see TS 36.213 [23]

	eutra-ControlRegionSize

Size of E-UTRA control region, in number of symbols. 

	freqBandIndicatorPriority
If the field is present and supported by the UE, the UE shall prioritize the frequency bands in the multiBandInfoList IE in decreasing priority order. Only if the UE does not support any of the frequency band in multiBandInfoList, the UE shall use the value in freqBandIndicator IE. Otherwise, the UE applies frequency band according to the rules defined in multiBandInfoList. 

	freqBandIndicator
A list of as defined in TS 36.101 [42, table 6.2.4-1] for the frequency band in freqBandIndicator.

	hyperSFN

Indicates hyper SFN which increments by one when the SFN wraps around.

	intraFreqReselection

Used to control cell reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 36.304 [4]. 

	multiBandInfoList

A list of additional frequency band indicators, additionalPmax and additionalSpectrumEmission values, as defined in TS 36.101 [42, table 5.5-1] and additionalPmax and additionalSpectrumEmission values that the cell belongs to. If the UE supports the frequency band in the freqBandIndicator IE it shall apply that frequency band. Otherwise, the UE shall apply the first listed band which it supports in the multiBandInfoList IE. …..

	nrs-CRS-PowerOffset

NRS power offset between NRS and LTE CRS. Unit in dB. Default value of 0

	plmn-IdentityList

List of PLMN identities. The first listed PLMN-Identity is the primary PLMN. 

	p-Max

Value applicable for the cell. If absent the UE applies the maximum power according to the UE capability. 

	q-QualMin

Parameter “Qqualmin” in TS 36.304 [4].. NOTE 1.

	q-RxLevMin
Parameter Qrxlevmin in TS 36.304 [4]. Actual value Qrxlevmin  = IE value * 2 [dB]. 

	schedulingInfoList
Indicates additional scheduling information of SI messages. 

	schedulingInfoSI

FFS RAN1

	si-RepetitionPattern

Indicates the radio frames within the SI window used for SI message transmission. Value everyRF corresponds to every radio frame, Value every2ndRF corresponds to every second radio frame, and so on.

	si-TBS

This field indicates the transport block size information used to broadcast the SI message towards low complexity UEs and UEs supporting CE. Refer to 3GPP TS 36.213 and Table 7.1.7.2.1-1 for a 6 PRB bandwidth and a QPSK modulation.

	si-Periodicity

Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and so on.

	si-WindowLength
Common SI scheduling window for all SIs. Unit in milliseconds, where ms1 denotes 1 millisecond, ms2 denotes 2 /milliseconds and so on. 

	sib-MappingInfo

List of the SIBs mapped to this SystemInformation message.There is no mapping information of SIB2; it is always present in the first SystemInformation message listed in the schedulingInfoList list.

	systemInfoValueTagSI
SI message specific value tag as specified in Clause 5.2.1.3. Common for all SIBs within the SI message other than SIB14.

	trackingAreaCode

A trackingAreaCode that is common for all the PLMNs listed. 


	Conditional presence
	Explanation

	inband
	The field is mandatory present, Need OR, if IE operationMode-RSinfo in MIB is set to inband-SamePCI or inband-NotSamePCI. Otherwise the field is not present.

	Inband-samepci
	The field is mandatory present if IE operationMode-RSinfo in MIB is set to inband-SamePCI. Otherwise the field is not present.

	mFBI
	The field is optional present, Need OR, if multiBandInfoList is present. Otherwise the field is not present.


2.3 SIB2 

RAN1 has agreed on the following parameters to be signaled in SIB2:
	Parameter name in specification
	Parameter name in text
	Description
	Value range
	Comment

	NB-PDCCH parameters

	Set of CSS ALs and repetitions for paging
	al-Repetition-CSS-Paging
	The maximum number of NPDCCH repetitions the UE needs to monitor for CSS for Paging
	{1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}
	 UE monitors one set of {aggregation level, #repetition, #blind decodes} according to the configured maximum number of repetitions.

	Random access parameters

	NPRACH resource periodicity
	nprach-Periodicity
	Periodicity of an NPRACH resource
	{40, 80, 160, 240, 320, 640, 1280, 2560} 
	Units are milliseconds.

	NPRACH resource period starting time
	nprach-StartTime
	NPRACH resource starting time after period
	{8, 16, 32, 64, 128, 256, 512, 1024} 
	Units are milliseconds.

	NPRACH resource subcarrier offset
	nprach-SubcarrierOffset
	Frequency location of an NPRACH resource
	{0, 12, 24, 36, 2, 18, 34}
	Units are subcarrier offset from the lowest subcarrier in a PRB.

	NPRACH resource number of subcarriers
	nprach-NumSubcarriers
	Number of subcarriers in an NPRACH resource
	{12, 24, 36, 48}
	 

	Maximum number of NPRACH  attempts
	maxNumPreambleAttemptNPRACH
	Number of maximum preamble transmission attempts per coverage level
	Up to RAN2
	RAN1 notes this appears to have been implied by a RAN2 agreement.

	PRACH CP length
	nprach-CPLength
	Cyclic prefix length for NPRACH transmission
	{66.7, 266,7}
	2 CP lengths are provided to support different cell sizes. Units are microseconds. 

	Number of NPRACH repetitions
	nprach-NumRepetitions
	Number of repetitions for NPRACH transmission
	{1, 2, 4, 8, 16, 32, 64, 128}
	eNB can configure up to 3 numbers of NPRACH repetitions. Multi-tone Msg3 transmission is not support for {32, 64, 128} repetitions of NPRACH.

	NPRACH power ramping parameters
	nprach-powerRampingParameters
	Power ramping step and preamble initial received target power
	FFS
	– If more than one repetition level is configured in the cell, then the UE transmits NB-PRACH with max power except for the lowest repetition level
– Otherwise, the UE uses NB-PRACH power ramping 

	Set of CSS ALs and repetitions for random access
	al-Repetition-CSS-RA
	The maximum number of NPDCCH repetitions the UE needs to monitor for CSS for RAR/Msg3 re-transmission/Msg4.
	{1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}
	 UE monitors one set of {aggregation level, #repetition, #blind decodes} according to the configured maximum number of repetitions.

	Start of NPDCCH CSS for random access
	start-CSS-RA
	The starting subframes of the NPDCCH CSS for RAR/Msg3 re-transmission/Msg4
	Up to RAN2
	FFS if also NPRACH resource specific

	UL unicast parameters

	Number of repetitions of A/N resource unit for A/N corresponding to Msg4
	AckNack-RURepetitions-Msg4
	Number of repetitions of A/N resource unit for A/N corresponding to Msg4
	FFS
	 

	LTE sounding reference signal subframe configuration
	srs-SubframeConfig
	Parameter: SRS SubframeConfiguration. See TS 36.211, table 5.5.3.3-1
	4 bits, as LTE
	This field can be broadcasted as the NB-IoT field regarding the avoidance of of LTE SRS in the time domain. If srs-SubframeConfig is broadcasted, the NB-IoT symbols that collide with LTE SRS positions are assumed not to be used by NB-IoT UE by default.

	UL power control parameters

	As LTE
	p0-NominalNPUSCH
	Parameter:  P_{O_NOMINAL_NPUSCH} (1)
	As LTE
	See TS 36.213 [23, 5.1.1.1] for LTE equivalent, unit dBm

	As LTE
	p0-UE-NPUSCH
	Parameter: P_{O_UE_NPUSCH}(1)
	As LTE
	See TS 36.213 [23, 5.1.1.1] for LTE equivalent, unit dB

	As LTE
	deltaPreambleMsg3
	Parameter: \Delta_{PREAMBLE_Msg3 for NB-IoT
	As LTE
	See TS 36.213 [23, 5.1.1.1] for LTE equivalent, unit dB

	As LTE
	alpha
	Parameter: \alpha (1) for NB-ioT
	As LTE
	See TS 36.213 [23, 5.1.1.1] for LTE equivalent

	As LTE
	referenceSignalPower
	Parameter: Reference-signal power, which provides the downlink reference-signal EPRE, 
	As LTE
	See TS 36.213 [23, 5.2]. The actual value in dBm.

	DL unicast parameters

	DL transmission gap threshold
	dlGap-Threshold
	Threshold on the maximum number of repetitions configured for NPDCCH before application of DL transmission gap configuration
	FFS
	A working assumption. Gap configuration is provided by NB-SIB signaling. At least one threshold , and correspondingly one gap configuration can be signaled. RAN1#84bis to decide if a second threshold is defined, and correspondingly a second gap configuration can be signaled.

	Downlink transmission gap periodicity
	dlGap-Periodicity
	Periodicity of a DL transmission gap
	FFS
	A working assumption. Gap configuration is provided by NB-SIB signaling. Gaps do not apply in IDLE mode. Gap starting point is defined over absolute subframe number.

	DL transmission gap duration
	dlGap-Duration
	Duration of a DL transmission gap
	FFS
	A working assumption. Gap configuration is provided by NB-SIB signaling. Gaps do not apply in IDLE mode.


2.3.1 NB-PDCCH parameters
Parameter al-Repetition-CSS-Paging is the equivalent of parameter mpdcch-NumRepetition-Paging in eMTC, provided in pcch-config. 
A similar approach is proposed for NB-IoT

PCCH-Config-NB-r13 ::=




SEQUENCE {


defaultPagingCycle-Nb-r13



ENUMERATED {rf256, rf512},


nB-NB-r13







ENUMERATED {













fourT, twoT, oneT, halfT, quarterT, oneEighthT,













oneSixteenthT, oneThirtySecondT},

pdcch-NumRepetition-CSS-Paging-NB-r13
ENUMERATED {r1, r2, r4, r8, r16, 















r32, r64, r128, r256, 















r512, r1024, r2048, spare5,















spare4, spare3, spare2, spare1 }

}

	
RadioResourceConfigCommon-NB field descriptions

	pdcch-NumRepetition-CSS-Paging

Maximum number of repetitions for PDCCH common search space (CSS) for paging, see TS 36.211 [21].


2.3.2 PRACH parameters

1) General parameters

· PRACH CP length
· PRACH Ramping parameters

Power ramping parameters, same as legacy LTE- configured in rach-configCommon
· Start of PDCCH CSS for random acccess
This is the equivalent of parameter mpdcch-startSF-CSS-RA-r13 in eMTC, provided in prach-config 

Proposal 4: RAN2 to discuss the coding of parameter pdcch-startSF-CSS-RA and whether a place holder for tdd is required
2) PRACH Resource specific parameters

·   periodicity

·   starting time

·   sub-carrier offset

·   number of sub-carriers
·   Maximum number of sub-carrier
·   maxNumPreambleAttempt
RAN1 indicates that the values are up to RAN2

Proposal 5: RAN2 to confirm the value range of maxNumPreambleAttempt
·   numRepetition
RACH-ConfigCommon-NB-r13 ::=

SEQUENCE {



preambleTransMax-NB-r13



PreambleTransMax,


powerRampingParameters-NB-r13

PowerRampingParameters-NB-r13,


rach-CE-LevelInfoList-NB-r13

RACH-CE-LevelInfoList-NB-r13,



maxHARQ-Msg3Tx-NB-r13



INTEGER (1..8),

txFailParams-NB-r13 



SEQUENCE {



connEstFailCount-NB-r13



ENUMERATED {n1, n2, n3, n4},



connEstFailOffsetValidity-NB-r13
ENUMERATED {s30, s60, s120, s240, 















s300, s420, s600, s900},



connEstFailOffset-NB-r13


INTEGER (0..15)

OPTIONAL
-- Need OP

} OPTIONAL,
-- Need OR

...

}

RACH-CE-LevelInfoList-NB-r13 ::=
SEQUENCE (SIZE (1..maxCE-Level-NB-r13)) OF RACH-CE-LevelInfo-NB-r13

RACH-CE-LevelInfo-NB-r13
::=

SEQUENCE {


ra-ResponseWindowSize-NB-r13


ENUMERATED { TBD },


mac-ContentionResolutionTimer-NB-r13
ENUMERATED { TBD }

}

	RACH-ConfigCommon-NB field descriptions

	connEstFailCount

Number of times that the UE detects T300 expiry on the same cell before applying connEstFailOffset. 

	connEstFailOffset

Parameter “Qoffsettemp” in TS 36.304 [4]. If the field is not present the value of infinity shall be used for “Qoffsettemp”.

	connEstFailOffsetValidity

Amount of time that the UE applies connEstFailOffset before removing the offset from evaluation of the cell. Value s30 corresponds to 30 seconds, s60 corresponds to 60 seconds, and so on.

	PowerRampingParameters

Power ramping step and preamble initial received target power
If more than one repetition level is configured in the cell, then the UE transmits PRACH with max power except for the lowest repetition level. Otherwise, the UE uses PRACH power ramping.

	PreambleTransMax

Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. 

	RACH-CE-LevelInfo




PRACH-ConfigSIB-NB-r13 ::=

SEQUENCE {

nprach-CPLength-NB-r13


ENUMERATED {us66dot7m, us 266dot7 },

pdcch-startSF-CSS-RA-NB-r13

CHOICE {



fdd-r13






ENUMERATED { TBD} 

},

prach-ParametersList-NB-r13   
PRACH-ParametersList-NB-r13

}
PRACH-Parameters-NB-r13::=  

SEQUENCE {

prach-Periodicity-NB-r13 


ENUMERATED {ms40, ms80, ms160, ms240, 













ms320, ms640, ms1280, ms2560 },

prach-StartTime-NB-r13



ENUMERATED {ms8, ms16, ms32, ms64, 













ms128, ms256, ms512, ms1024 },

prach-SubcarrierOffset-NB-r13

ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1 },


prach-NumSubcarriers-NB-r13


ENUMERATED { n12, n24, n36, n48},

prach-MaxNumPreambleAttempt-NB-r13
ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1},


prach-NumRepetition-NB-r13


ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128}
}

	PRACH-Config field descriptions

	pdcch-startSF-CSS-RA 

Starting subframe configuration for M-PDCCH common search space (CSS), including RAR, Msg3 retransmission, and Msg4, see TS 36.211 [21] and TS 36.213 [23].

	prach-CPLength

Cyclic prefix length for PRACH transmisison, see 36.211 [21, 5.2.1]. two lenghts corresponding to different cell sizes. Unit in microsecond.

	prach-maxNumPreambleAttempt

Maximum number of preamble transmission attempts. See TS 36.321  [6].

	prach-numRepetitionPerPreambleAttempt

Number of PRACH repetitions for PRACH transmission, See TS 36.211 [21]
Each number of repetitions corresponds to one coverage level. eNB can configure up to 3 numbers of PRACH repetitions in total . Multi-tone Msg3 transmission is not supported for {32, 64, 128} repetitions of NPRACH.

	prach-NumSubcarriers

Number of sub-carriers in a PRACH resource. In number of subcarriers

	prach-Periodicity

Periodicity of a PRACH resource. Unit in millisecond.

	prach-StartTime

Start time of the PRACH resource in one period. Unit in millisecond.

	prach-Subcarrieroffset

Frequency location of the PRACH resource. In number of subcarrier, staring for the lowest sub-carrier in one PRB.


2.3.3 UL unicast parameters
It is proposed to introduce a new IE UL-Config for all UL unicast related configuration  
PUSCH-ConfigCommon-NB-r13 ::=



SEQUENCE {

}
UL-ConfigCommon-NB-r13 ::=

SEQUENCE {


ackNack-RURepetitionsMsg4List-NB-r13
AckNack-RURepetitionList-NB-r13,

srs-SubframeConfig-NB-r13



ENUMERATED {













sc0, sc1, sc2, sc3, sc4, sc5, sc6, sc7,














sc8, sc9, sc10, sc11, sc12, sc13, sc14, sc15}
}

AckNack-RURepetitionsMsg4List-NB-r13
::=
SEQUENCE (SIZE(1..max-PRACH-NB-r13)) OF AckNack-RURepetitionsMsg4-NB-r13

AckNack-RURepetitionsMsg4-NB-r13

::=
ENUMERATED {TBD}
Max-PRACH-NB-r13


INTEGER 
::=
FFS
-- Maximum number of PRACH resources 

	UL-Config-NB field descriptions

	ackNack-RURepetition-Msg4

Number of repetitions for ACK/NACK HARQ response to PDSCH containing Msg4 for one PRACH resource

see TS 36.211 [21] and TS 36.213 [23].

	srs-SubframeConfig

Parameter: SRS SubframeConfiguration. See TS 36.211, [21, table 5.5.3.3-1] 


2.3.4 UL power control parameters
UL power control parameters from LTE are reused
UplinkPowerControlCommon-NB-r13 ::=

SEQUENCE {


p0-NominalPUSCH-NB-r13




INTEGER (-126..24),

alpha-NB-r13






Alpha-r12,


deltaPreambleMsg3-NB-r13



INTEGER (-1..6),

referenceSignalPower-NB-r13



INTEGER (-60..50)
}

	UplinkPowerControl-NB field descriptions

	alpha

Parameter: α See TS 36.213 [23, 5.1.1.1] where al0 corresponds to 0, al04 corresponds to value 0.4, al05 to 0.5, al06 to 0.6, al07 to 0.7, al08 to 0.8, al09 to 0.9 and al1 corresponds to 1. This field applies for uplink power control subframe set 1 if uplink power control subframe sets are configured by tpc-SubframeSet.

	p0-NominalPUSCH

Parameter: 
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 See TS 36.213 [23, 5.1.1.1], unit dBm. This field is applicable for non-persistent scheduling only. This field applies for uplink power control subframe set 1 if uplink power control subframe sets are configured by tpc-SubframeSet.

	deltaPreambleMsg3

Parameter: 
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 see TS 36.213 [23, 5.1.1.1]. Actual value = IE value * 2 [dB].

	referenceSignalPower

Parameter: Reference-signal power, which provides the downlink reference-signal EPRE, see TS 36.213 [23, 5.2]. The actual value in dBm.


2.3.5 DL unicast parameters
It is proposed to introduce a new IE DL-Config for all DL unicast related configuration  

PDSCH-ConfigCommon-NB-r13 ::=



SEQUENCE {

}
DL-ConfigCommon-NB-r13 ::=

SEQUENCE {


dlGap-config-NB-r13


 
DLGap-config-NB-r13
OPTIONAL,
}
DLGap-Config-NB-r13 ::=

SEQUENCE {


dlGap-Threshold-NB-r13


ENUMERATED {TBD}  ,

dlGap-Periodicity-NB-r13

ENUMERATED {TBD}   ,


dlGap-Duration-NB-r13


ENUMERATED {TBD}  
}

	Dl-Config-NB field descriptions

	dlGapConfig

dlGAP are configured via commpn signalling but do not apply in RRC-IDLE  

For a given UE, the subframes designated as DL gap is treated as invalid DL subframes for the given UE

	dlGap-Threshold
Threshold on the maximum number of repetitions configured for PDCCH before application of DL transmission gap configuration 

	dlGap-Periodicity

Periodicity of a DL transmission gap

	dlGap-Duration
Duration of a DL transmission gap


2.3.6 Resulting SIB2
SystemInformationBlockType2-NB-r13 ::=
SEQUENCE {


radioResourceConfigCommon-NB-r13

RadioResourceConfigCommonSIB-NB-r13,


ue-TimersAndConstants-NB-r13


UE-TimersAndConstants-NB-r13,

carrierInfo-NB-r13





SEQUENCE {


ul-Carrierfreq






ARFCN-ValueEUTRA-r9 OPTIONAL,
-- Need OP




dlULSepInitial-NB-r13




INTEGER


OPTIONAL,
-- Need OP



additionalSpectrumEmission-NB-r13

AdditionalSpectrumEmission

},


mbsfn-SubframeConfigList-NB-r13



MBSFN-SubframeConfigList
OPTIONAL, 
-- Need OR


timeAlignmentTimerCommon-NB-r13



TimeAlignmentTimer,


multiBandInfoList-NB-r13
SEQUENCE (SIZE (1..maxMultiBands)) OF AdditionalSpectrumEmission,

lateNonCriticalExtension




OCTET STRING




OPTIONAL,


...

}
	SystemInformationBlockType2-NB field descriptions

	mbsfn-SubframeConfigList

Defines the subframes that are reserved for MBSFN in downlink. 

	multiBandInfoList

A list of additionalSpectrumEmission i.e. one for each additional frequency band included in multiBandInfoList in SystemInformationBlockType1-NB, listed in the same order.


RadioResourceConfigCommonSIB-NB-r13 ::=
SEQUENCE {

rach-ConfigCommon-NB-r13 



RACH-ConfigCommon-NB-r13,

bcch-Config-NB-r13 





BCCH-Config,

pcch-Config-NB-r13 





PCCH-Config-NB-r13,


prach-Config-NB-r13





PRACH-ConfigSIB-NB-r13,


pdsch-ConfigCommon-NB-r13



PDSCH-ConfigCommon-NB-r13,

dl-ConfigCommon-NB-R13




DL-ConfigCommon-NB-R13,


pusch-ConfigCommon-NB-r13



PUSCH-ConfigCommon-NB-r13,


ul-ConfigCommon-NB-R13




UL-ConfigCommon-NB-R13,


uplinkPowerControlCommon-NB-r13


UplinkPowerControlCommon-NB-r13,

...

}

2.4 Reconfiguration messages

RAN1 has agreed on the following parameters to be signaled in dedicated configuartion:
	Parameter name in specification
	Parameter name in text
	Description
	Value range
	Comment

	General parameters


	Additional carrier configuration
	Additional-carrierConfig
	A DL NB-IoT carrier, for all unicast transmissions (not intended to excluding SC-PTM, if supported), different than the NB-IoT carrier on which the UE has received NB-PSS/SSS, NB-PBCH and SIB transmissions
	Up to RAN2
	For the in-band, guard-band and standalone deployments, the UE in RRC_CONNECTED can be configured, via UE-specific RRC signaling, to a PRB, for all unicast transmissions (not intended to excluding SC-PTM, if supported), different than the NB-IoT carrier on which the UE has received NPSS/SSS, NPBCH and SIB transmissions.

The additional PRB is not in a PRB which contains LTE PSS/SSS/PBCH.

	NB-PDCCH parameters


	Set of USS ALs and repetitions
	al-Repetition-USS
	The maximum number of NPDCCH repetitions the UE needs to monitor for UE-speific search space.
	{1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}
	UE monitors one set of {aggregation level, #repetition, #blind decodes} according to the configured maximum number of repetitions.

	Start of NPDCCH USS
	start-USS
	The starting subframes of the NPDCCH UE-specific search space.
	Up to RAN2
	 

	UL unicast parameters


	Number of repetitions of A/N resource unit
	AckNack-RURepetitions
	Number of repetitions of A/N resource unit
	FFS
	Semi-statically configured by RRC signaling at least if the associated NPDSCH is after Msg4. Default value is the same as AckNack-RURepetitions-Msg4.

	N_TA
	N_TA
	Timing offset between uplink and downlink radio frames at the UE, expressed in units of  T_s
	As LTE
	Existing timing advanced procedure is reused for NB-IoT

	LTE SRS avoidance indication
	npusch-allSymbols
	Indication that the UE shall use all NB-IoT symbols for NPUSCH transmission.
	Up to RAN2
	If srs-SubframeConfig is broadcasted, information can be included in higher layer UE-specific signaling to inform UE to use all NB-IoT symbols for NB-PUSCH transmission . The detailed signaling design is up to RAN2.

	UL power control parameters


	As LTE
	p0-UE-NPUSCH
	Parameter: P_{O_UE_NPUSCH}(1)
	As LTE
	See TS 36.213 [23, 5.1.1.1] for LTE equivalent, unit dB


2.4.1 General parameters

RAN1 has left the definition of the non-anchor carrier configuration to RAN2.

Proposal 6: RAN2 to confirm that only the carrier frequency information is required in addition to the usual physical channel configuration

Carrier-ConfigDedicated-NB-r13 ::=
SEQUENCE {


carrierConfig-NB-r13



CarrierFreqEUTRA-v9e0
}

	Carrier-ConfigDedicated-NB field descriptions

	carrierConfig 

A NB-IoT carrier, for all unicast transmissions (not intended to excluding SC-PTM, if supported), different than the NB-IoT carrier on which the UE has received NB-PSS/SSS, NB-PBCH and SIB transmissions


2.4.2 PDCCH parameters

It is proposed to introduce a new IE PDCCH-Config .
PDCCH-Config information element

PDCCH-Config-NB-r13 ::=

SEQUENCE {

pdcch-NumRepetitions-USS-NB-r13

ENUMERATED { r1, r2, r4, r8, r16, 














r32, r64, r128, r256, 














r512, r1024, r2048, spare5,














spare4, spare3, spare2, spare1 },


pdcch-StartSF-USS-NB-r13


ENUMERATED { TBD}

}
	
PDCCH-Config-NB field descriptions

	pdcch-NumRepetitions-USS
Maximum number of repetitions for PDCCH UE specific search space (USS), see TS 36.211 [21].

UE monitors one set of {aggregation level, #repetition, #blind decodes} according to the configured maximum number of repetitions.

	pdcch-StartSF-USS

The starting subframes of the NPDCCH UE-specific search space. see TS 36.211 [21].




2.4.3 UL unicast parameters
All UL unicast related configuration is provided in a new IE UL-Config

PUSCH-ConfigDedicated-NB-r13 ::=



SEQUENCE {

}
UL-ConfigDedicated-NB-r13 ::=

SEQUENCE {


ackNack-RURepetitions-NB-r13

AckNack-RURepetitions-NB-r13
OPTIONAL,
-- Need OP

timeAlignmentTimer-NB-r13


TimeAlignmentTimer,



pusch-allSymbols-NB-r13



ENUMERATED { true} OPTIONAL
-- Need OP
}
AckNack-RURepetitions-NB-r13

::=
ENUMERATED {TBD}
	UL-ConfigDedicated-NB field descriptions

	ackNack-RURepetition

Number of repetitions for ACK/NACK HARQ response to PDSCH . If not signalled, same value as AckNack-RURepetitions-Msg4 is used

	pusch-allSymbols .
If srs-SubframeConfig is broadcasted, information that UE shall use all NB-IoT symbols for NB-PUSCH transmission .  

	timeAlignmentTimer

Timing offset between uplink and downlink radio frames at the UE, expressed in units of subframes


2.4.4 UL power control parameters
UL power control parameters from LTE are reused
UplinkPowerControlDedicated-NB-r13 ::=
SEQUENCE {


p0-PUSCH-NB-r13






INTEGER (-8..7)
}
	UplinkPowerControl-NB field descriptions

	p0-UE-PUSCH

Parameter: 
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 See TS 36.213 [23, 5.1.1.1], unit dB. This field is applicable for non-persistent scheduling, only. This field applies for uplink power control subframe set 1 if uplink power control subframe sets are configured by tpc-SubframeSet.


2.4.5 Resulting PhysicalConfigDedicated
PhysicalConfigDedicated-NB-r13 ::=
SEQUENCE {


additional-carrierConfig-NB-r13

Carrier-ConfigDedicated-NB-r13
OPTIONAL,
-- Need ON


pdcch-Config-NB-r13




PDCCH-Config-NB-r13



OPTIONAL,
-- Need ON


pdsch-ConfigDedicated-NB-r13

PDSCH-ConfigDedicated-NB-r13
OPTIONAL,
-- Need ON


pusch-ConfigDedicated-NB-r13

PUSCH-ConfigDedicated-NB-r13
OPTIONAL,
-- Need ON


ul-ConfigDedicated-NB-r13


UL-ConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


uplinkPowerControlDedicated-NB-r13
UplinkPowerControlDedicated-NB-r13 OPTIONAL,-- Need ON

...
}

	PhysicalConfigDedicated-NB field descriptions

	


3 Conclusion

In this document, we have shown how to introduce RAN1 parameters in the ASN.1 and we have raised the following:
Proposal 1: RAN2 to decide on values for: si-windowlength, si-repetitionpattern, si-periodicity and si-tbs

Proposal 2: RAN2 to confirm that having the IE downlinkSubframesBitmap in SIB1 implies there is no need for IE mbsfn-SubframeConfigList in SIB2
Proposal 3: RAN2 to decide the coding of nrs-CRS-PowerOffset
Proposal 4: RAN2 to discuss the coding of parameter pdcch-startSF-CSS-RA in SIB2 and whether a place holder for tdd is required
Proposal 5: RAN2 to confirm the value range of prach-maxNumPreambleAttempt in SIB2
Proposal 6: RAN2 to confirm that only the carrier frequency information is required in addition to the usual physical channel configuration to configure a non-anchor carrier
4
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