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Discussion and decision
1 Introduction

The purpose of this offline is to progress on the following agreements:
	Agreements:

· For NB-IoT, RAN2 agree signaling changes proposed in Table 5 as the baseline.

· For NB-IoT, RAN2 assume the changes proposed in Table 7, 8 and 9 as the baseline for signalling group WUS information.

· For NB-IoT, RAN2 use the changes proposed in Table 10 as the baseline.

· For eMTC, RAN2 agree to use the changes proposed in Table 12 as the baseline.

· For eMTC, RAN2 assume the changes proposed in Table 15, 16 and 17 as the baseline for signalling group WUS information.


For detailed description, reader is advised to look at [1]. 
This document will be updated to incorporate any signalling changes arising from offline [AT109e][305][NBIOT/EMTC].
2 Discussion

All proposed changes for ASN.1 and field descriptions are shown in red. 

2.1 WUS group signalling for NB-IoT

The common WUS group signalling for NB-IoT is shown in Table 1 with the detail IEs shown in Table 3.

Table 1: R16 WUS common signaling for NB-IoT – ASN.1
	RadioResourceConfigCommonSIB-NB-r13 ::= SEQUENCE { 

….


[[
nprach-Config-v1530 NPRACH-ConfigSIB-NB-v1530 OPTIONAL, -- Need OR 



dl-Gap-v1530 DL-GapConfig-NB-v1530 OPTIONAL, -- Cond TDD 



wus-Config-r15 WUS-Config-NB-r15 OPTIONAL -- Need OR 


]], 


[[
nprach-Config-v1550 NPRACH-ConfigSIB-NB-v1550 OPTIONAL -- Cond TDD1 


]], 


[[
wus-Config-r16
WUS-Config-NB-r16 OPTIONAL -- Need OR 


]] 

}  


Table 2: R16 WUS signaling for NB-IoT – Field description
	RadioResourceConfigCommonSIB-NB field descriptions

	defaultPagingCycle

Default paging cycle, used to derive 'T' in TS 36.304 [4]. Value rf128 corresponds to 128 radio frames, rf256 corresponds to 256 radio frames and so on.

	dl-Gap

Downlink transmission gap configuration for the anchor carrier. See TS 36.211 [21], clause 10.2.3.4. If the field is absent, there is no gap.

	modificationPeriodCoeff

Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n16 corresponds to value 16, n32 corresponds to value 32, and so on. The BCCH modification period should be larger or equal to 40.96s.

	nB

Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of 'T' as defined in TS 36.304 [4]. A value of fourT corresponds to 4 * T, a value of twoT corresponds to 2 * T and so on.

	npdcch-NumRepetitionPaging

Maximum number of repetitions for NPDCCH common search space (CSS) for paging, see TS 36.213 [23], clause 16.6.

	wus-Config

For FDD: WUS Configuration.


	Conditional presence
	Explanation

	EnhPowerControl
	This field is optional present, Need OR, if PowerRampingParameters-NB-v1450 is included in SIB2-NB. Otherwise the field is not present.

	TDD
	The field is optionally present, Need OR, for TDD; otherwise the field is not present and the UE shall delete any existing value for this field.

	TDD1
	The field is mandatory present for TDD; otherwise the field is not present and the UE shall delete any existing value for this field.


No other changes are needed to RadioResourceConfigCommonSIB-NB and field descriptions. The presence of wus-Config-R16 is not conditional on presence of wus-Config-R15, and vice versa.

Question 1.
Do you support the ASN.1 coding shown in Table 1 as the baseline? 

	Company
	Yes/No
	If no, suggest changes

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary 1: TBD
Proposal 1:
TBD.

Table 3: R16 WUS-Config signaling for NB-IoT – ASN.1
	-- ASN1START

WUS-Config-NB-r15 ::=


SEQUENCE {


maxDurationFactor-r15


WUS-MaxDurationFactor-NB-r15,


numPOs-r15





ENUMERATED {n1, n2, n4}

DEFAULT n1,



numDRX-CyclesRelaxed-r15

ENUMERATED {n1, n2, n4, n8},



timeOffsetDRX-r15



ENUMERATED {ms40, ms80, ms160, ms240},


timeOffset-eDRX-Short-r15

ENUMERATED {ms40, ms80, ms160, ms240},


timeOffset-eDRX-Long-r15

ENUMERATED {ms1000, ms2000}
OPTIONAL,
-- Need OP


...


}

WUS-Config-NB-r16 ::= SEQUENCE { 


gWUS-UE-GroupAlternation-r16
ENUMERATED (true) OPTIONAL, -- Need OR


gWUS-CommonWUS-Sequence-r16

ENUMERATED {legacyWUS, groupWUS} 
OPTIONAL, -- Need OR


gWUS-TimeParameters-r16


WUS-Config-NB-r15
OPTIONAL, -- Cond 
No-WUS-Config-r15 

gWUS-ResourceConfig-DRX-r16

WUS-ResourcePerGapConfig-NB-r16,


gWUS-ResourceConfigShort-eDRX-r16
CHOICE {




NULL,




WUS-ResourcePerGapConfig-NB-r16


}
OPTIONAL, -- Need OR 


gWUS-ResourceConfigLong-eDRX-r16
CHOICE {




NULL,




WUS-ResourcePerGapConfig-NB-r16


}
OPTIONAL, -- Need OR

wus-ProbabilityThresholdList

WUS-ProbabilitythresholdList-R16 OPTIONAL -- Need OR

}

WUS-ConfigPerCarrier-NB-r15 ::=
SEQUENCE {


maxDurationFactor-r15


WUS-MaxDurationFactor-NB-r15

}

WUS-MaxDurationFactor-NB-r15 ::= ENUMERATED {one128th, one64th, one32th, one16th,












oneEighth, oneQuarter, oneHalf}

WUS-ResourcePerGapConfig-NB-r16 ::= SEQUENCE { 


resourcePosition-NB-r16


ENUMERATED {primary, secondary},


gWUS-NumGroupsList-r16
SEQUENCE (SIZE (1..maxWUS-Resources-NB-r16)) OF GWUS-NumGroups-NB-r16 OPTIONAL, -- Need OP 

gWUS-GroupsForServiceList-r16
SEQUENCE (SIZE (1..maxProbThresholds-NB-r16)) OF INTEGER (1 .. WUS-Groups-NB-r16-1) OPTIONAL -- Need OR


}

GWUS-NumGroups-NB-r16 ::= ENUMERATED {n1, n2, n4, n8}

WUS-ProbabilityThresholdList-r16 ::= SEQUENCE (SIZE (1..maxProbThresholds-NB-r16)) OF Paging-ProbabilityThreshold-r16

Paging-ProbabilityThreshold-r16 ::= ENUMERATED {n10, n20, n30, n40, n50, n60, n70, n80, n90, n100}

-- Editor’s Note: following constants to be moved to appropriate section in final CR.
WUS-Groups-NB-r16 ::=  16 
maxWUS-Resources-NB-r16 ::= 2

maxProbThresholds-NB-r16 ::= 3


Table 4: R16 WUS-Config signaling for NB-IoT – Field description
	WUS-Config-NB field descriptions

	gWUS-CommonWUS-Sequence

If present, indicates common WUS is configured. Value legacyWUS indicates for the shared WUS the common WUS resource is non-group WUS. Value groupWUS indicates for the shared WUS the common WUS resource is group WUS, see TS 36.211[21].

	gWUS-UE-GroupAlternation

Indicates hopping between the two WUS resources configured in time domain for the gap type, see TS 36.304[4].

	gWUS-NumGroupsList

List of WUS groups for each WUS resource, see TS 36.304 [4]. First entry indicates the number of WUS groups for first resource, second entry indicates the number of WUS groups for the second resource, and so on. gWUS-NumGroupsList shall be present in gWUS-ResourceConfigDRX.

If gWUS-NumGroupsList is not present in gWUS-resource-config-DRX-Short-r16 then gWUS-NumGroupsList from gWUS-ResourceConfigDRX applies.

If gWUS-NumGroupsList is not present in gWUS-ResourceConfigLong-eDRX and gWUS-NumGroupsList is present in gWUS-ResourceConfigShort-eRX then gWUS-NumGroupsList from gWUS-ResourceConfigShort-eDRX applies.

If gWUS-NumGroupsList is not present in gWUS-ResourceConfigLong-eDRX and gWUS-NumGroupsList is not present in gWUS-ResourceConfigShort-eDRX then gWUS-NumGroupsList from gWUS-ResourceConfig-DRX applies.

	gWUS-ResourceConfig-DRX, gWUS-ResourceConfigShort-eDRX, gWUS-ResourceConfigLong-eDRX

WUS resource configured for each gap type, see TS 36.304 [4].

If gWUS-ResourceConfigShort-eDRX is not present, gWUS-ResourceConfigDRX parameters apply for gWUS resource configuration with short eDRX.

If gWUS-ResourceConfigLong-eDRX is not present but timeOffset-eDRX-Long is present in GWUS-TimeParameters and gWUS-ResourceConfigShort-eDRX is present, gWUS-ResourceConfig-eDRX parameters apply for gWUS resource configuration with long eDRX.

If gWUS-ResourceConfigLong-eDRX is not present but timeOffset-eDRX-Long is present in GWUS-TimeParameters and gWUS-ResourceConfigShort-eDRX is not present, gWUS-ResourceConfig-DRX parameters apply for gWUS resource configuration with long eDRX.

Editor’s Note: If timeOffset-eDRX-short has same value as timeOffset-DRX and gWUS-resource-config-eDRX-Short is configured then should this be same as gWUS-resource-config-DRX? -> see offline [AT109e][305][NBIOT/EMTC].

	gWUS-GroupsForServiceList

Number of WUS groups for each paging probability group, see TS 36.304 [4]. The first entry corresponds to the first probability group, second entry corresponds to the second paging probability group, and so on.

Any WUS group from the list of WUS groups defined in the numWUS-GroupsPerResourceList that are not assigned to a probability group is considered to be part of the list used for UE ID based grouping only.

Total number of WUS groups in this list cannot be more than total number of WUS groups in gWUS-NumGroupsList.

If this field is absent, paging probability based WUS group selection is not used.

	numDRX-CyclesRelaxed

Maximum number of consecutive DRX cycles during which the UE may use WUS for synchronisation and skip serving cell measurements, see TS 36.133 [16]. Value n1 corresponds to 1 DRX cycle, value n2 corresponds to 2 DRX cycles and so on.

	numPOs

Number of consecutive Paging Occasions (PO) mapped to one Wake Up Signal (WUS), applicable to UEs configured to use extended DRX, see TS 36.304 [4]. Value n1 corresponds to 1 PO and value n2 corresponds to 2 POs and so on.

	probabilityThresholdList

Paging probability thresholds corresponding to the WUS groups, see TS 36.304 [4]. Value n10 corresponds to 10 percent, value n20 corresponds to 20 percent so on. If this field is absent, then paging probability based WUS group selection is not used.

	resourcePosition

Indicates position of WUS resource when only one entry exists in gWUS-NumGroupsList-r16R16 WUS. Value primary indicates R16 WUS resource is in same position as WUS resource configured by WUS-Config-NB-r15, value secondary indicates R16 WUS resource is immediately before the WUS resource configured by WUS-Config-NB-r15.

Editor’s note: Not clear if only one R16 WUS resource is configured but no R15 resource is configured then should the single R16 WUS resource be always at the offset defined by WUS-Config-NB-R15 (i.e. same position as were R15 WUS be)? -> see offline [AT109e][305][NBIOT/EMTC].

	timeOffsetDRX

When DRX is used, non-zero gap from the end of the configured maximum WUS duration to the associated PO, see TS 36.304 [4], clause 7.4 and TS 36.211 [21]. In milliseconds. Value ms40 corresponds to 40ms, value ms80 corresponds to 80 ms and so on.

	timeOffset-eDRX-Short

When eDRX is used, the short non-zero gap from the end of the configured maximum WUS duration to the associated PO, see TS 36.304 [4], clause 7.4 and TS 36.211 [21]. In milliseconds. Value ms40 corresponds to 40ms, value ms80 corresponds to 80 ms and so on.

E-UTRAN configures timeOffset-eDRX-Short to a value longer than or equal to timeOffsetDRX.

	timeOffset-eDRX-Long

When eDRX is used, the long non-zero gap from the end of the configured maximum WUS duration to the associated PO, see TS 36.304 [4], clause 7.4 and TS 36.211 [21]. In milliseconds. Value ms1000 corresponds to 1000 ms, value ms2000 corresponds to 2000 ms.


Table 5: R16 WUS-Config signaling for NB-IoT – conditional presence
	Conditional presence
	Explanation

	No-WUS-Config-r15
	The field is mandatorily present if wus-Config-r15 is not present in RadioResourceConfigCommonSIB-NB-r13; otherwise the field is not present, and the UE shall delete any existing value for this field.


Question 2.
Do you support the ASN.1 coding and associated field description shown in Table 3, Table 4 and Table 5 as the baseline?  

	Company
	Yes/No
	If No, then suggest changes

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary 2: TBD.
Proposal 2:
TBD.

Table 6: R16 WUS-Config signaling in SIB22-NB for NB-IoT – ASN.1
	-- 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


….

DL-ConfigCommon-NB-r14 ::=


SEQUENCE {


dl-CarrierConfig-r14



DL-CarrierConfigCommon-NB-r14,


pcch-Config-r14 




PCCH-Config-NB-r14


OPTIONAL, -- Need OR


...,


[[
wus-Config-r15




WUS-ConfigPerCarrier-NB-r15

OPTIONAL
-- Cond WUS


]],


[[
wus-Config-r16
CHOICE {




wus-r15

NULL,




wus-r16

WUS-ConfigPerCarrier-NB-r15



}

OPTIONAL
-- Cond WUS-R16

]]

}


Table 7: R16 WUS-Config signaling in SIB22-NB for NB-IoT – Field description
	SystemInformationBlockType22-NB field descriptions

	dl-CarrierConfig
For FDD: Provides the configuration of the DL non-anchor carrier.

For TDD: Provides the configuration of the non-anchor carrier.

	dl-ConfigList, dl-ConfigListMixed
For FDD: List of DL non-anchor carriers and associated configuration that can be used for paging and/or random access. E-UTRAN configures DL non-anchor carriers operating in mixed operation mode only in dl-ConfigListMixed and only a UE that supports mixed operation mode uses the carriers in dl-ConfigListMixed. A given carrier is either signalled in the dl-ConfigList or in dl-ConfigListMixed.
If dl-ConfigListMixed is present and at least one of the carriers in dl-ConfigListMixed is configured for paging:
-
If pagingDistribution is present, the UE supporting mixed operation mode creates a combined list of DL carriers for paging by appending dl-ConfigListMixed to the dl-ConfigList while maintaining the order among dl-ConfigList and dl-ConfigListMixed; the total number of signalled DL non-anchor carriers cannot be more than maxNonAnchorCarriers-NB-r14.

-
If pagingDistribution is absent, the UE supporting mixed operation mode uses the list of DL carriers for paging provided in dl-ConfigListMixed and considers pagingWeightAnchor being set to w0, i.e. the anchor carrier is not used.
Otherwise, the pagingDistribution field is not applicable and the UE shall ignore the value.

For TDD: List of non-anchor carriers and associated configuration that can be used for paging and/or random access.

	mixedOperationModeConfig

For FDD: Provides the configuration of DL and UL non-anchor carriers that can be used for paging and random access by a UE that supports mixed operation mode.
For TDD: This parameter is absent.

	npdcch-NumRepetitionPaging

Maximum number of repetitions for NPDCCH common search space (CSS) for paging, see TS 36.213 [23], clause 16.6.

If the field is absent, the value of npdcch-NumRepetitionPaging configured in SystemInformationBlockType2-NB in IE pcch-Config applies.

	nprach-Distribution

Indicates which UL carriers a UE supporting mixed operation mode uses for random access as defined in description of ul-ConfigList, ul-ConfigListMixed. 

	nprach-ParametersList, nprach-ParametersList-EDT

Configure NPRACH parameters for each NPRACH resource on one non-anchor UL carrier. Up to three NPRACH resources can be configured on one non-anchor UL carrier. Each NPRACH resource is associated with a different number of NPRACH repetitions.

NPRACH resources in nprach-ParametersListEDT are used to initiate EDT. Each NPRACH resource is associated with a maximum TBS signalled in the corresponding entry of edt-TBS-InfoList in SystemInformationBlockType2-NB.

E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	nprach-ParametersListTDD

For TDD: Configure NPRACH parameters for each NPRACH resource on one non-anchor UL carrier. Up to three NPRACH resources can be configured on one non-anchor UL carrier. Each NPRACH resource is associated with a different number of NPRACH repetitions.

E-UTRAN includes the same number of entries in nprach-ParametersListTDD, and listed in the same order, as in nprach-ParametersListTDD in SystemInformationBlockType2-NB..

	nprach-ProbabilityAnchor

Configure the selection probability for the anchor carrier NPRACH resource, see TS 36.321 [6]. Value zero corresponds to a probability of 0, oneSixteenth corresponds to the probability of 1/16, oneFifteenth corresponds to the probability of 1/15, and so on.

If the field is absent, the selection probability of the anchor carrier NPRACH resource is 1.
All non-anchor carriers NPRACH resources have equal probability between them.

If there is no NPRACH resource defined on the anchor carrier for one repetition level in nprach-ParametersList-EDT, (respectively nprach-ParametersListFmt2, nprach-ParametersListFmt2-EDT), the UE shall use the value 'zero' and ignore the signalled value of nprach-ProbabilityAnchor for this repetition level for the NPRACH resources defined by nprach-ParametersList-EDT (respectively nprach-ParametersListFmt2, nprach-ParametersListFmt2-EDT).

	nprach-ProbabilityAnchorList

Configures the selection probability for each NPRACH resource on the anchor carrier.
E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	pagingDistribution

Indicates which DL carriers a UE supporting mixed operation mode monitors for paging as defined in description of dl-ConfigList, dl-ConfigListMixed.

	pagingWeight

Weight of the non-anchor paging carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.

The paging load for a carrier 'i' is equal to w(i)/W where i is equal to 0 for the anchor carrier and equal to the index of the carrier in the dl-ConfigList / dl-ConfigListMixed for a non-anchor carrier, W is the sum of the weights of all paging carriers.

To avoid correlation between paging carrier and paging occasion, the weights should be assigned such that: nB * W <= 16384.

	pagingWeightAnchor

Weight of the anchor carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.

If the field is absent, the (default) value of w0 is applied, i.e. the anchor carrier is not used for paging.

	pcch-Config

Configure the PCCH parameters for the non-anchor DL carrier.

	tdd-UL-DL-AlignmentOffset

Indicates the offset between the UL carrier frequency center with respect to DL carrier frequency center for the non-anchor carrier.

	ul-CarrierFreq

For FDD: UL carrier frequency of the non-anchor carrier as defined in TS 36.101 [42], clause 5.7.3F.

For TDD: This field is absent and the uplink carrier frequency is same as the downlink frequency.

	ul-ConfigList, ul-ConfigListMixed
For FDD: List of UL non-anchor carriers and associated configuration that can be used for random access. E-UTRAN configures UL non-anchor carriers operating in mixed operation mode only in ul-ConfigListMixed and only a UE that supports mixed operation mode uses the carriers in ul-ConfigListMixed. A given carrier is either signalled in the ul-ConfigList or in ul-ConfigListMixed.

If ul-ConfigListMixed is present and at least one of the carriers in ul-ConfigListMixed is configured for random access:

-
If nprach-Distribution is present, the UE supporting mixed operation mode creates a combined list of UL carriers for random access by appending ul-ConfigListMixed to the ul-ConfigList while maintaining the order among both ul-ConfigList and ul-ConfigListMixed; the total number of signalled UL non-anchor carriers cannot be more than maxNonAnchorCarriers-NB-r14.

-
If nprach-Distribution is absent, the UE supporting mixed operation mode uses the list of UL carriers for random access provided in ul-ConfigListMixed and considers nprach-ProbabiliyAnchor being set to zero for each NPRACH resource, i.e. the anchor carrier is not used for random access.
Otherwise, the nprach-Distribution field is not applicable and the UE shall ignore the value.

For TDD: E-UTRAN configures ul-ConfigList-r15 and includes the same number of entries as in dl-ConfigList. The UL carrier frequency of the non-anchor carrier is same as the DL carrier frequency.

	wus-ConfigPerCarrier

For FDD: Carrier specific WUS Configuration. 

If wus-Config-r16 is present, then group WUS supported for the carrier.

if both wus-Config-r15 and wus-Config-r16 is present then wus-Config-r16 shall be set to wus-r15 and the signalled wus-Config-r15 value applies to this carrier.
if only wus-Config-r16 is present and it is set to wus-r15 then value defined in SystemInformationBlockType2-NB applies.
If only wus-Config-r16 is present and it is set to wus-r16 then value explicitly signalled for this carrier applies.


Table 8: R16 WUS-Config signaling in SIB22-NB for NB-IoT – condition description
	Conditional presence
	Explanation

	dl-ConfigList
	This field is optionally present, Need OR, if the field dl-ConfigList is present. Otherwise the field is not present.

	EDT
	The field is optionally present, Need OR, if edt-Parameters in SystemInformationBlockType2-NB is present; otherwise the field is not present and the UE shall delete any existing value for this field.

	pcch-config
	This field is optionally present, Need OP, if the field dl-ConfigList is present and at least one of the carriers in dl-ConfigList is configured for paging. Otherwise the field is not present and only the anchor carrier is used for paging.

	nprach-config
	This field is mandatory present, if the field ul-ConfigList is present and at least one of the carriers in ul-ConfigList is configured for random access. Otherwise the field is not present and only the anchor carrier is used for random access.

	TDD
	This field is optionally present, Need OR, for TDD. Otherwise the field is not present.

	ul-ConfigList
	This field is optionally present, Need OR, if the field ul-ConfigList is present. Otherwise the field is not present.

	WUS
	This field is mandatory present, if the field wus-Config is present in SystemInformationBlockType2-NB. Otherwise the field is not present, Need OR.

	WUS-R16
	This field is optionally present, Need OR, if the wus-Config is present in SystemInformationBlockType2-NB. Otherwise the field is not present.


Question 3.
Do you support the ASN.1 coding and associated field description shown in Table 6, Table 7, and Table 8 as the baseline?  

	Company
	Yes/No
	If No, then suggest changes

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary 3: TBD.
Proposal 3:
TBD.

WUS group signalling for eMTC

Table 9: R16 WUS common signaling for eMTC– ASN.1
	RadioResourceConfigCommonSIB ::= SEQUENCE { 

….


[[
wus-Config-v1560



WUS-Config-v1560



OPTIONAL
-- Need OR


]],

[[
wus-Config-r16
WUS-Config-r16 OPTIONAL -- Need OR


]]

}  


Table 10: R16 WUS signaling for eMTC – Field description

	RadioResourceConfigCommon field descriptions

	additionalSpectrumEmissionSCell

The UE requirements related to additionalSpectrumEmissionSCell are defined in TS 36.101 [42]. E-UTRAN configures the same value in additionalSpectrumEmissionSCell for all SCell(s) of the same band with UL configured. The additionalSpectrumEmissionSCell is applicable for all serving cells (including PCell) of the same band with UL configured.

	defaultPagingCycle

Default paging cycle, used to derive 'T' in TS 36.304 [4]. Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.

	dummy

This field is not used in the specification. If received it shall be ignored by the UE.

	harq-ReferenceConfig

Indicates UL/ DL configuration used as the DL HARQ reference configuration for this serving cell. Value sa2 corresponds to Configuration2, sa4 to Configuration4 etc, as specified in TS 36.211 [21], table 4.2-2. E-UTRAN configures the same value for all serving cells residing on same frequency band.

	highSpeedEnhancedMeasFlag

If the field is present, the UE shall apply the high speed measurement enhancements as specified in TS 36.133 [16].

	highSpeedEnhancedDemodulationFlag

If the field is present, the UE shall apply the advanced receiver in SFN scenario as specified in TS 36.101 [6].

	highSpeedMeasGapCE-ModeA

If the field is present, the UE in CE mode A shall apply the measurement gap sharing table associated with high-velocity scenario for measurements, as specified in TS 36.133 [16].

	interval-DLHoppingConfigCommonModeX

Number of consecutive absolute subframes over which MPDCCH or PDSCH for CE mode X stays at the same narrowband before hopping to another narrowband. For interval-FDD, int1 corresponds to 1 subframe, int2 corresponds to 2 subframes, and so on. For interval-TDD, int1 corresponds to 1 subframe, int5 corresponds to 5 subframes, and so on.

	interval-ULHoppingConfigCommonModeX

Number of consecutive absolute subframes over which PUCCH or PUSCH for CE mode X stays at the same narrowband before hopping to another narrowband. For interval-FDD, int1 corresponds to 1 subframe, int2 corresponds to 2 subframes, and so on. For interval-TDD, int1 corresponds to 1 subframe, int5 corresponds to 5 subframes, and so on.

	modificationPeriodCoeff

Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n2 corresponds to value 2, n4 corresponds to value 4, n8 corresponds to value 8, n16 corresponds to value 16, and n64 corresponds to value 64.

	mpdcch-NumRepetition-Paging

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

	mpdcch-pdsch-HoppingOffset

Parameter: [image: image1.png]DL
S3mp



, see TS 36.211 [21], clause 6.4.1.

	mpdcch-pdsch-HoppingNB

The number of narrowbands for MPDCCH/PDSCH frequency hopping. Value nb2 corresponds to 2 narrowbands and value nb4 corresponds to 4 narrowbands.

	nB

Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of 'T' as defined in TS 36.304 [4]. A value of fourT corresponds to 4 * T, a value of twoT corresponds to 2 * T and so on. In case nB-v1310 is signalled, the UE shall ignore nB (i.e. without suffix). EUTRAN configures nB-v1310 only in the BR version of SI message.

	paging-narrowBands
Number of narrowbands used for paging, see TS 36.304 [4], TS 36.212 [22] and TS 36.213 [23].

	p-Max

Pmax to be used in the target cell. If absent, for the band used in the target cell, the UE applies the maximum power according to its capability as specified in 36.101 [42], clause 6.2.2. In case the UE is configured with uplink intra-band contiguous CA and the UE indicates ue-CA-PowerClass-N in that band combination, then the p-Max in RadioResourceConfigCommonSCell for that SCell, if present, also applies for that band combination whenever that SCell is activated.

	prach-ConfigSCell

Indicates a PRACH configuration for an SCell. The field is not applicable for an LAA SCell in this release.

	rach-ConfigCommonSCell

Indicates a RACH configuration for an SCell. The field is not applicable for an LAA SCell in this release.

	soundingRS-FlexibleTiming

Indicates the SRS flexible timing (if configured) for aperiodic SRS triggered by DL grant. If the SRS transmission is collided with ACK/NACK, postpone once to the next configured SRS transmission opportunity.

	ul-Bandwidth

Parameter: transmission bandwidth configuration, NRB, in uplink, see TS 36.101 [42], table 5.6-1. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink bandwidth is equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	ul-CarrierFreq

For FDD: If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101 [42], table 5.7.3-1, applies.

For TDD: This parameter is absent and it is equal to the downlink frequency.

	ul-CyclicPrefixLength

Parameter: Uplink cyclic prefix length see TS 36.211 [21], clause 5.2.1, where len1 corresponds to normal cyclic prefix and len2 corresponds to extended cyclic prefix.


	Conditional presence
	Explanation

	EDT
	The field is optionally present, Need OR, if edt-Parameters is present; otherwise the field is not present and the UE shall delete any existing value for this field.

	MP-A
	The field is mandatory present for CE mode A. Otherwise the field is optional, Need OR.

	MP-B
	The field is mandatory present for CE mode B. Otherwise the field is optional, Need OR.

	TDD
	The field is optional for TDD, Need ON; it is not present for FDD and the UE shall delete any existing value for this field.

	TDD2
	If tdd-Config-r10 is present, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	TDD3
	If tdd-Config is present, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	TDD-OR-NoR11
	If prach-ConfigSCell-r11 is absent, the field is optional for TDD, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	TDDSCell
	This field is mandatory present for TDD; it is not present for FDD and LAA SCell, and the UE shall delete any existing value for this field.

	UL
	If the SCell is part of the STAG or concerns the PSCell or PUCCH SCell and if ul-Configuration is included, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	ULSCell
	For the PSCell (IE is included in RadioResourceConfigCommonPSCell) the field is absent. Otherwise, if the SCell is part of the STAG and if ul-Configuration is included, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	ULSRS
	If ul-Configuration-r10 is absent, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.


Question 4.
Do you support the ASN.1 coding shown in Table 9 as the baseline? 

	Company
	Yes/No
	If no, suggest changes

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary 4: TBD.

Proposal 4: 
TBD.

Table 11: R16 WUS-Config signaling for eMTC – ASN.1
	-- ASN1START

WUS-Config-r15 ::=


SEQUENCE {


maxDurationFactor-r15


ENUMERATED {one32th, one16th, one8th, one4th},


numPOs-r15





ENUMERATED {n1, n2, n4, spare1}

DEFAULT n1,


freqLocation-r15



ENUMERATED {n0, n2, n4, spare1},


timeOffsetDRX-r15



ENUMERATED {ms40, ms80, ms160, ms240},


timeOffset-eDRX-Short-r15

ENUMERATED {ms40, ms80, ms160, ms240},


timeOffset-eDRX-Long-r15

ENUMERATED {ms1000, ms2000}

OPTIONAL
-- Need OP
...


}

WUS-Config-r16 ::= SEQUENCE { 


gWUS-UE-GroupAlternation-r16
ENUMERATED (true) OPTIONAL, -- Need OR


gWUS-CommonWUS-Sequence-R16

ENUMERATED {LegacyWUS, GroupWUS}
OPTIONAL, -- Need OR


gWUS-TimeParameters-R16


GWUS-Time-Parameters-R16
OPTIONAL, -- Cond 
NO-WUS-Config-r15 

gWUS-ResourceConfig-DRX-R16


WUS-ResourcePerGapConfig-r16,


gWUS-ResourceConfigShort-eDRX-r16
CHOICE {




NULL,




WUS-ResourcePerGapConfig-r16



}
OPTIONAL, -- Need OR 


gWUS-ResourceConfigLong-eDRX-r16
CHOICE {




NULL,




WUS-ResourcePerGapConfig-r16



}
OPTIONAL, -- Need OR


probabilityThresholdList

WUS-ProbabilitythresholdList-R16 OPTIONAL, -- Need OR


wus-GroupNarrowBandList-r16

SEQUENCE (SIZE (1.. maxAvailNarrowBands-r13)) OF BOOLEAN
OPTIONAL -- Need OR
}

WUS-Config-v1560 ::=


SEQUENCE {


powerBoost-r15




ENUMERATED {dB0, dB1dot8, dB3, dB4dot8}

}

GWUS-TimeParameters-R16 ::= SEQUENCE {


maxDurationFactor-r15


ENUMERATED {one32th, one16th, one8th, one4th},


numPOs-r15





ENUMERATED {n1, n2, n4, spare1}

DEFAULT n1,


timeOffsetDRX-r15



ENUMERATED {ms40, ms80, ms160, ms240},


timeOffset-eDRX-Short-r15

ENUMERATED {ms40, ms80, ms160, ms240},


timeOffset-eDRX-Long-r15

ENUMERATED {ms1000, ms2000}

OPTIONAL
-- Need OP
...

}

WUS-ResourcePerGapConfig-r16 ::= SEQUENCE { 


resourceMappingPattern-R16


WUS-ResourceMappingPattern-R16,


gWUS-NumGroupsList-R16
SEQUENCE (SIZE (1..maxWUS-Resources-r16)) OF GWUS-NumGroups-R16 OPTIONAL, -- Need OP


WUS-GroupsForServiceList
SEQUENCE (SIZE (1.. maxProbThresholds-r16)) OF INTEGER (1 .. WUS-Groups-R16)
OPTIONAL, -- Need OR


}

WUS- ResourceMappingPattern-R16 ::= CHOICE { 


WUS-ResourcePattern-withLegacy-R16
ENUMERATED {RP_ID0, RP_ID1, RP_ID2, RP_ID3, RP_ID4, RP_ID5, RP_ID6 RP_ID7},


WUS-ResourcePattern-withoutLegacy-R16
SEQUENCE {



freqLocation-r16

ENUMERATED {n0, n2},




resoucePattern


ENUMERATED {RP_ID0, RP_ID2, RP_ID4, RP_ID6}


}

}

GWUS-NumGroups-R16 ::= ENUMERATED {n1, n2, n4, n8}

WUS-ProbabilityThresholdList ::= SEQUENCE (SIZE (1..maxProbThresholds-r16)) OF paging-Probabilitythreshold-R16

paging-Probabilitythreshold-R16 ::= ENUMERATED {n10, n20, n30, n40, n50, n60, n70, n80, n90, n10}

WUS-Groups-R16 ::= 32
maxWUS-Resources-r16 ::= 4

maxProbThresholds-r16 ::= 3


Table 12: R16 WUS-Config signaling for eMTC– Field description

	RadioResourceConfigCommon field descriptions

	additionalSpectrumEmissionSCell

The UE requirements related to additionalSpectrumEmissionSCell are defined in TS 36.101 [42]. E-UTRAN configures the same value in additionalSpectrumEmissionSCell for all SCell(s) of the same band with UL configured. The additionalSpectrumEmissionSCell is applicable for all serving cells (including PCell) of the same band with UL configured.

	defaultPagingCycle

Default paging cycle, used to derive 'T' in TS 36.304 [4]. Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.

	Dummy

This field is not used in the specification. If received it shall be ignored by the UE.

	gWUS-CommonWUS-Sequence

If present, indicates common WUS is configured. Value legacyWUS indicates for the shared WUS the common WUS resource is non-group WUS. Value groupWUS indicates for the shared WUS the common WUS resource is group WUS, see TS 36.211[21].

	gWUS-NumGroupsList

List of WUS groups for each WUS resource see TS 36.304 [4]. First entry has the number of WUS groups for first resource, second entry has the number of WUS groups for the second resource, so on. 

gWUS-NumGroupsList shall be present in gWUS-ResourceConfig-DRX.

If gWUS-NumGroupsList is not present in gWUS-ResourceConfigShort-eDRX then gWUS-NumGroupsList from gWUS-ResourceConfig-DRX applies.

If gWUS-NumGroupsList is not present in gWUS-ResourceConfigLong-eDRX and gWUS-NumGroupsList is present in gWUS-ResourceConfigShort-eDRX then gWUS-NumGroupsList from gWUS-ResourceConfigShort-eDRX applies.

If gWUS-NumGroupsList is not present in gWUS-ResourceConfigLong-eDRX and gWUS-NumGroupsList is not present in gWUS-ResourceConfigShort-eDRX then gWUS-NumGroupsList from gWUS-ResourceConfig-DRX applies.

	gWUS-ResourceConfig-DRX, gWUS-ResourceConfigShort-eDRX, gWUS-ResourceConfigLong-eDRX

WUS resource configured for each gap type see TS 36.304 [4].

If gWUS-ResourceConfigShort-eDRX is not present, then gWUS-ResourceConfig-DRX parameters apply for gWUS resource configuration short eDRX.

If gWUS-ResourceConfigLong-eDRX is not present but timeOffset-eDRX-Long is present and gWUS-ResourceConfigShort-eDRX is present, then gWUS-ResourceConfigShort-eDRX parameters apply for gWUS resource configuration long eDRX.

If gWUS-ResourceConfigLong-eDRX is not present but timeOffset-eDRX-Long is present and gWUS-ResourceConfigShort-eDRX is not present, then gWUS-ResourceConfig-DRX parameters apply for gWUS resource configuration long eDRX.

Editor’s Note: If timeOffset-eDRX-short has same value as timeOffset-DRX and gWUS-resource-config-eDRX-Short is configured then should this be same as gWUS-resource-config-DRX? -> see offline [AT109e][305][NBIOT/EMTC].

	gWUS-UE-GroupAlternation

Indicates hopping between the two or more WUS resources configured in time and/or frequency domain for the gap type, see TS 36.304[4].

	harq-ReferenceConfig

Indicates UL/ DL configuration used as the DL HARQ reference configuration for this serving cell. Value sa2 corresponds to Configuration2, sa4 to Configuration4 etc, as specified in TS 36.211 [21], table 4.2-2. E-UTRAN configures the same value for all serving cells residing on same frequency band.

	highSpeedEnhancedMeasFlag

If the field is present, the UE shall apply the high speed measurement enhancements as specified in TS 36.133 [16].

	highSpeedEnhancedDemodulationFlag

If the field is present, the UE shall apply the advanced receiver in SFN scenario as specified in TS 36.101 [6].

	highSpeedMeasGapCE-ModeA

If the field is present, the UE in CE mode A shall apply the measurement gap sharing table associated with high-velocity scenario for measurements, as specified in TS 36.133 [16].

	interval-DLHoppingConfigCommonModeX

Number of consecutive absolute subframes over which MPDCCH or PDSCH for CE mode X stays at the same narrowband before hopping to another narrowband. For interval-FDD, int1 corresponds to 1 subframe, int2 corresponds to 2 subframes, and so on. For interval-TDD, int1 corresponds to 1 subframe, int5 corresponds to 5 subframes, and so on.

	interval-ULHoppingConfigCommonModeX

Number of consecutive absolute subframes over which PUCCH or PUSCH for CE mode X stays at the same narrowband before hopping to another narrowband. For interval-FDD, int1 corresponds to 1 subframe, int2 corresponds to 2 subframes, and so on. For interval-TDD, int1 corresponds to 1 subframe, int5 corresponds to 5 subframes, and so on.

	modificationPeriodCoeff

Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n2 corresponds to value 2, n4 corresponds to value 4, n8 corresponds to value 8, n16 corresponds to value 16, and n64 corresponds to value 64.

	mpdcch-NumRepetition-Paging

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

	mpdcch-pdsch-HoppingOffset

Parameter: [image: image2.png]DL
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, see TS 36.211 [21], clause 6.4.1.

	mpdcch-pdsch-HoppingNB

The number of narrowbands for MPDCCH/PDSCH frequency hopping. Value nb2 corresponds to 2 narrowbands and value nb4 corresponds to 4 narrowbands.

	nB

Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of 'T' as defined in TS 36.304 [4]. A value of fourT corresponds to 4 * T, a value of twoT corresponds to 2 * T and so on. In case nB-v1310 is signalled, the UE shall ignore nB (i.e. without suffix). EUTRAN configures nB-v1310 only in the BR version of SI message.

	paging-narrowBands
Number of narrowbands used for paging, see TS 36.304 [4], TS 36.212 [22] and TS 36.213 [23].

	p-Max

Pmax to be used in the target cell. If absent, for the band used in the target cell, the UE applies the maximum power according to its capability as specified in 36.101 [42], clause 6.2.2. In case the UE is configured with uplink intra-band contiguous CA and the UE indicates ue-CA-PowerClass-N in that band combination, then the p-Max in RadioResourceConfigCommonSCell for that SCell, if present, also applies for that band combination whenever that SCell is activated.

	prach-ConfigSCell

Indicates a PRACH configuration for an SCell. The field is not applicable for an LAA SCell in this release.

	probabilityThresholdList

Paging probability thresholds corresponding the WUS groups, see TS 36.304 [4]. Value n10 corresponds to 10 percent, value n20 corresponds to 20 percent so on.

If this field is absent, then paging probability based WUS group selection is not used.

	rach-ConfigCommonSCell

Indicates a RACH configuration for an SCell. The field is not applicable for an LAA SCell in this release.

	soundingRS-FlexibleTiming

Indicates the SRS flexible timing (if configured) for aperiodic SRS triggered by DL grant. If the SRS transmission is collided with ACK/NACK, postpone once to the next configured SRS transmission opportunity.

	ul-Bandwidth

Parameter: transmission bandwidth configuration, NRB, in uplink, see TS 36.101 [42], table 5.6-1. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink bandwidth is equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	ul-CarrierFreq

For FDD: If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101 [42], table 5.7.3-1, applies.

For TDD: This parameter is absent and it is equal to the downlink frequency.

	ul-CyclicPrefixLength

Parameter: Uplink cyclic prefix length see TS 36.211 [21], clause 5.2.1, where len1 corresponds to normal cyclic prefix and len2 corresponds to extended cyclic prefix.

	WUS-GroupsForServiceList

Number of WUS groups for each paging probability group see TS 36.304 [4]. The first entry is for the first probability group, second entry is for the second paging probability group, and so on.

Any WUS groups from the list if WUS groups defined in the numWUS-GroupsPerResourceList that are not assigned to a probability group is considered to be part of the UE ID based group only list.

If this field is absent, then paging probability based WUS group selection is not used.

	wus-groupNarrowBandList

List indicating which narrowbands support group WUS see TS 36.304 [4]. First entry in the list indicates WUS support for first narrowband, second entry in the list indicates WUS support for second narrowband, and so on.

If this list is absent, then group WUS supported on all narrowbands.

	WUS-ResourcePattern-withLegacy, WUS-ResourcePattern-withoutLegacy

Identifies the group WUS resource mapping to time/frequency as defined in TS 36.304 [4].

If wus-Config-r15 is present in RadioResourceConfigCommon-r13, WUS-ResourcePattern-withLegacy-R16 is configured; otherwise WUS-ResourcePattern-withoutLegacy-R16 is configured.
If WUS-ResourcePattern-withLegacy is configured, then frequency location of WUS resource 0 is defined by freqLocation-r15.

If WUS-ResourcePattern-withoutLegacy is configured, then frequency location of WUS resource 0 is defined by freqLocation-r16.


Table 13: R16 WUS-Config signaling for eMTC – conditional presence
	Conditional presence
	Explanation

	COMMON-WUS
	The field is mandatorily present if gWUS-commonWUS-config-R16 is present; otherwise the field is not present, and the UE shall delete any existing value for this field.

	NO-WUS-Config-r15
	The field is mandatorily present if wus-Config-r15 is not present in RadioResourceConfigCommon-r13; otherwise the field is not present, and the UE shall delete any existing value for this field.


Question 5.
Do you support the ASN.1 coding and associated filed descriptions shown in Table 11, Table 12 and Table 13 as the baseline? 

	Company
	Yes/No
	If no, suggest changes

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary 5: 
TBD
Proposal 5:
TBD
Summary

TBD
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