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Introduction
The WID of Rel-16 enhancements for NB-IoT was approved in RAN#80. The WID has been revised for several times and the lasted ones are approved in RAN#86 [1]. The following objective is included in both of these WIDs:
	[bookmark: _Hlk516692042]Coexistence with NR
· Specify NB-IoT resource reservation for at least FDD/TDD NB-IoT non-anchor carriers, at least in DL, to avoid resource overlap between NR and NB-IoT when NB-IoT is deployed within an NR carrier [RAN1, RAN2].

· For NB-IoT in-band, guard band and standalone operation co-existence with NR, including the case of NR configured in 15kHz SS Block SCS and the case of 30kHz SS Block SCS as specified in 38.101-1, investigate the following: [RAN4]
· 15KHz, 30KHz, and 60KHz numerologies for NR FR1 concerned bands, with higher priority given first to 15kHz and then to 30kHz
· [bookmark: _Hlk522858168]Channel raster, PRB and subcarrier grid alignment between NB-IoT and NR
· Study feasible NB-IoT carrier(s) placement allocation without RF backward compatibility impact and compatible with Rel’13 NB-IoT and Rel’15 NR, to operate simultaneously within various NR channel bandwidths
· Study if the +6dB downlink RE power boosting can still be allowed for both in-band and guard band operation modes when co-existing with NR
· Synchronization issue between NR and NB-IoT, including timing advance
· Frequency band support in NB-IoT and NR
· Testability applicable to RF
· Coexistence between R15 NR and R13/R14/R15 NB-IoT.
Note: After RAN1 concludes the objective on R16 NB-IoT coexistence aspects, evaluate coexistence between R15 NR and R16 NB-IoT.


[bookmark: OLE_LINK1]In RAN1 #94~#99 meetings, based on the contributions, the agreements for coexistence between NB-IoT and NR have been achieved in [2], and the related radio parameters have been provided to RAN2 in [3]. In this contribution, we will discuss the impacts on RAN2 of this feature and provide the related text proposal for RAN2 specification.
Discussion
Based on the RAN1 agreements [3], RRC should provide the configuration for the following parameters: 
	Parameter name in the spec
	New or existing
	Parameter name in the text
	Description
	Value range
	UE-specific or Cell-specific
	TDD/FDD
	Specification

	valid-subframe-config-DL
	New
	Valid subframe configuration in DL
	Configuration of subframe-level dowllink time-domain resource reservation for non-anchor carrier.
	{10ms, 40ms}
	NB-IoT Carrier specific
	both FDD and TDD
	36.331

	slot-reserved-resource-config-DL
	New
	Configuration of DL time-domain resource reservation for slot level granularity
	Configuration of slot level downlink time-domain resource reservation for non-anchor carrier.
	 {20 bits, 80bits}
	NB-IoT Carrier specific
	both FDD and TDD
	36.331

	symbol- reserved-resource-config-DL-second-slot
	New
	Configuration of DL time-domain resource reservation for symbol-level granularity for second slot
	Configuration of symbol-level downlink time-domain resource reservation for non-anchor carrier (for the second slot in a subframe)
This parameter can be configured only if "slot-reserved-resource-config-DL" is configured
	{5 bits}
	NB-IoT Carrier specific
	both FDD and TDD
	36.331

	symbol- reserved-resource-config-DL-first-slot
	New
	Configuration of DL time-domain resource reservation for symbol-level granularity for first slot
	Configuration of symbol-level downlink time-domain resource reservation for non-anchor carrier (for the first slot in a subframe)
This parameter can be configured only if "slot-reserved-resource-config-DL" is configured
	{5 bits}
	NB-IoT Carrier specific
	both FDD and TDD
	36.331

	reserved-resource-DL-time-periodicity
	New
	Configuration of DL time-domain resource reservation periodicity
	Configuration of periodicity in milliseconds for downlink time-domain resource reservation for unicast transmission.
	10, 20, 40, 80, 160
	NB-IoT Carrier specific
	both FDD and TDD
	36.331

	reserved-resource-DL-time-start-position
	New
	Configuration of DL time-domain resource reservation start position
	Configuration of start position in milliseconds for downlink time-domain resource reservation for unicast transmission.
	For 10ms periodicity, {0}.
For 20ms periodicity, {0, 10}.
For 40ms periodicity, {0, 10, 20, 30}.
For 80ms periodicity, {0, 10, 20, 30, 40, 50, 60, 70}.
For 160ms periodicity, {0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150}.
	NB-IoT Carrier specific
	both FDD and TDD
	36.331

	valid-subframe-config-FDD-UL
	New
	Valid subframe configuration in UL
	Configuration of subframe-level uplink time-domain resource reservation for non-anchor carrier 
	{10ms, 40ms}
	NB-IoT Carrier specific
	both FDD and TDD
	36.331

	slot-reserved-resource-config-UL
	New
	Configuration of UL time-domain resource reservation for slot-level granularity
	Configuration of slot level uplink time-domain resource reservation for non-anchor carrier.
	{20 bits, 80bits}
	NB-IoT Carrier specific
	both FDD and TDD
	36.331

	symbol- reserved-resource-config-UL-second-slot
	New
	Configuration of UL time-domain resource reservation for symbol-level granularity for second slot
	Configuration of symbol-level uplink time-domain resource reservation for non-anchor carrier (for the second slot in a subframe).
This parameter can be configured only if "slot-reserved-resource-config-UL" is configured.
	{7 bits}
	NB-IoT Carrier specific
	both FDD and TDD
	36.331

	symbol- reserved-resource-config-UL-first-slot
	New
	Configuration of UL time-domain resource reservation for symbol-level granularity for first slot
	Configuration of symbol-level uplink time-domain resource reservation for non-anchor carrier (for the first slot in a subframe).
This parameter can be configured only if "slot-reserved-resource-config-UL" is configured
	{7 bits}
	NB-IoT Carrier specific
	both FDD and TDD
	36.331

	reserved-resource-UL-time-periodicity
	New
	Configuration of UL time-domain resource reservation periodicity
	Configuration of periodicity in milliseconds for uplink time-domain resource reservation for unicast transmission.
	10, 20, 40, 80, 160
	NB-IoT Carrier specific
	both FDD and TDD
	36.331

	reserved-resource-UL-time-start-position
	New
	Configuration of UL time-domain resource reservation start position
	Configuration of start position in milliseconds for uplink time-domain resource reservation for unicast transmission.
	For 10ms periodicity, {0}.
For 20ms periodicity, {0, 10}.
For 40ms periodicity, {0, 10, 20, 30}.
For 80ms periodicity, {0, 10, 20, 30, 40, 50, 60, 70}.
For 160ms periodicity, {0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150}. 
	NB-IoT Carrier specific
	both FDD and TDD
	36.331



Before we discuss how to implement RAN1 agreements in RAN2, we want to firstly discuss the following RAN2 specific issue.
Issue 1: Backward compatibility for legacy NB-IoT UE
According to the RAN1 agreements and the related parameters, it can be seen coexistence with NR requires finer granularity resource reservation in NB-IoT. Taken into account that the reserved resources are used only by NR and legacy NB-IoT UEs cannot identify the invalid resources signalled in R16 IEs, how to avoid legacy UE to use the reserved resource should be considered. 
Generally, there are three options:
Option 1: The cell is barred for legacy UE, and a new cellBarred-CoexistenceNR IE can be introduced for UE supporting coexistence with NR. With this option, legacy UE cannot access the cell with reserved resources for NR that, may impact the radio resource efficiency.
Option 2: NW guarantee that the reserved resource for coexistence with NR is covered by the invalid subframes indicated by legacy signaling, e.g., downlinkBitmapNonAnchor-r13. 
With this option, legacy UE can read the downlinkBitmapNonAnchor-r13 info and will not use the invalid subframes, e.g., will not use the reserved resources for coexistence with NR. But taken into account that there has no such signaling as uplinkBitmapNonAnchor for legacy UE, this option can only resolve the DL backward compatibility issue.
Moreover, even for downlink, as legacy UE and UE capable of NR coexistence may monitor the same DL common message (e.g. PAGING or RAR message) and the related NPDCCH, there has no gain for UE capable of NR coexistence to monitor the DL common message.
Option 3: The NR coexistence parameters are only configured for UE in RRC_CONNECTED state, e.g., not for common Paging and PRACH procedures. With this option, only the resources that are not configured for the legacy UEs would be reserved for NR, based on the eNB implementation.
With the above analysis, we think Option 3 is the simplest one for avoiding backward compatible issue and beneficial for radio resource efficiency.
Observation 1: The option that NR coexistence parameters are only configured for UE in RRC_CONNECTED state can avoid the issue that legacy NB-IoT UEs use the reserved resources for NR coexistence.
Issue 2: Signaling for NR coexistence parameters configuration
According to RAN1 parameter list, we understand the parameters are frequency-specific, e.g., can be configured per each NB-IoT non-anchor carrier. Also RAN1 assume the parameters should be configured via cell-specific higher-layer signalling, e.g., by SIB but not UE specific signaling. 
Considering that NB-IoT SIB can only provide at most 15 UL non-anchor carriers for NPRACH and at most 15 DL non-anchor carriers for paging, it’s obvious that if SIB is used to provide NR coexistence parameters, other more service non-anchor carriers cannot be configured with NR coexistence parameters, e.g., cannot be used for NR coexistence. We think this would reduce the flexibility of NR coexistence feature. 
In order to avoid this issue, from RAN2 perspective, we suggest to use UE specific signaling to provide NR coexistence parameters. With this way, any non-anchor carrier can be configured for coexistence with NR.
Moreover, considering the above observation 1, we think configuring NR coexistence parameters by UE specific signalling is the implementation for option 3 and can avoid backward compatible issue.
Proposal 1: The NR coexistence parameters in NB-IoT should be configured by UE specific signalling.
If RAN2 can agree with this proposal, RAN2 may need to inform RAN1 to further clarify their previous agreements.
Moreover, in order to decide whether the NR coexistence parameters can be configured to a UE by UE specific signalling, eNB need to know whether the UE support the NR coexistence feature. Thus, UE should report its NR coexistence capability to NW.
Proposal 1a: If proposal 1 can be agreed, UE should report its NR coexistence capability to NW.

Issue 3: IE for NR coexistence parameters configuration
With the parameters list provided by RAN1[3], 6 parameters are for downlink and 6 parameters are for uplink and most of them are paired, e.g., the value range are the same for the paired DL and UL parameters. There only has one exception, e.g. symbol-reserved-resource-config-xx-first-slot and symbol-reserved-resource-config-xx-second-slot, one of them with 5 bits in DL and the other with 7bits in UL. 
Therefore, in order to save signaling overhead, there are two options for configuring these parameters:
Option A: a unified IE for both UL and DL.
Option B: independent IEs for UL and DL separately.   
We provide the example text proposal for both option A and option B in the appendix for further discussion. Generally, the option A is simpler and more signaling efficient, so we prefer this option.
Proposal 2: It’s suggested to define a unified IE for providing NR coexistence parameters for both UL and DL.

Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: The option that NR coexistence parameters are only configured for UE in RRC_CONNECTED state can avoid the issue that legacy NB-IoT UEs use the reserved resources for NR coexistence.
Proposal 1: The NR coexistence parameters in NB-IoT should be configured by UE specific signalling.
Proposal 1a: If proposal 1 can be agreed, UE should report its NR coexistence capability to NW.
Proposal 2: It’s suggested to define a unified IE for providing NR coexistence parameters for both UL and DL.
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Appendix
<36.331 example text proposal for Option A>
<Start of the 1st modified section>
[bookmark: _Toc20487606][bookmark: _Toc29342907][bookmark: _Toc29344046]6.7.3.2	NB-IoT Radio resource control information elements
<Skip the unchanged part>
[bookmark: _Toc20487607][bookmark: _Toc29342908][bookmark: _Toc29344047]–	CarrierConfigDedicated-NB
The IE CarrierConfigDedicated-NB is used to specify a carrier in NB-IoT.
CarrierConfigDedicated-NB information elements
-- ASN1START

CarrierConfigDedicated-NB-r13 ::=		SEQUENCE {
	dl-CarrierConfig-r13		DL-CarrierConfigDedicated-NB-r13,
	ul-CarrierConfig-r13		UL-CarrierConfigDedicated-NB-r13
}

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
	]],
	[[	dl-GapNonAnchor-v1530				DL-GapConfig-NB-v1530	OPTIONAL 	-- Cond TDD1
	]],
	[[	dl-CarrierFreq-v1550				CarrierFreq-NB-v1550	OPTIONAL 	-- Cond TDD1
	]]
    [[ nr-CoexistenceConfig-r16        NR-CoexistenceConfig-NB-r16			OPTIONAL, -- Need OR 
]]
[[ nr-CoexistenceConfig-UL-r16        NR-CoexistenceConfig-NB-r16			OPTIONAL		-- Cond TDD1
]]

}

UL-CarrierConfigDedicated-NB-r13 ::=	SEQUENCE {
	ul-CarrierFreq-r13			CarrierFreq-NB-r13		OPTIONAL,	-- Need OP
	...,
	[[	tdd-UL-DL-AlignmentOffset-r15		TDD-UL-DL-AlignmentOffset-NB-r15		OPTIONAL		-- Cond TDD
	]]
[[ nr-CoexistenceConfig-r16        NR-CoexistenceConfig-NB-r16			OPTIONAL, -- Need OR 
]]

}

-- ASN1STOP

	CarrierConfigDedicated-NB field descriptions

	dl-CarrierConfig
Downlink carrier used for all unicast transmissions.

	dl-CarrierFreq
DL carrier frequency. The downlink carrier is not in a E-UTRA PRB which contains E-UTRA PSS/SSS/PBCH.

	dl-GapNonAnchor
Downlink transmission gap configuration for the anchor/ non-anchor carrier, see TS 36.211 [21], clause 10.2.3.4.
E-UTRAN may configure dl-GapNonAnchor-v1530 only if dl-GapNonAnchor-r13 is set to explicitGapConfiguration.

	downlinkBitmapNonAnchor
For FDD: NB-IoT downlink subframe configuration for downlink transmission on the anchor/ non-anchor carrier. See TS 36.213 [23], clause 16.4.
For TDD: NB-IoT downlink, uplink and special subframes configuration for transmission on the anchor/ non-anchor carrier. See TS 36.213 [23], clause 16.4.

	eutraControlRegionSize
Indicates the control region size of the E-UTRA cell for the in-band operation mode, see TS 36.213 [23]. Unit is in number of OFDM symbols. If operationModeInfo in MIB-NB is set to inband-SamePCI or inband-DifferentPCI, it should be set to the value broadcast in SIB1-NB.

	eutra-NumCRS-Ports
Number of E-UTRA CRS antenna ports, either the same number of ports as NRS or 4 antenna ports. See TS 36.211 [21], TS 36.212 [22], and TS 36.213 [23].

	inbandCarrierInfo
Provides the configuration of the anchor/ non-anchor inband carrier. If operationModeInfo is set to standalone in the MIB-NB, E-UTRAN only configures this field if the UE supports mixed operation mode.

	indexToMidPRB
The PRB index is signaled by offset from the middle of the EUTRA system.

	nrs-PowerOffsetNonAnchor
Provides the power offset of the downlink narrowband reference-signal EPRE of the anchor/ non-anchor carrier relative to the anchor carrier, unit in dB. Value dB-12 corresponds to -12 dB, dB-10 corresponds to -10 dB and so on. See TS 36.213 [23], clause16.2.2.

	samePCI-Indicator
This parameter specifies whether the anchor/ non-anchor carrier reuses the same PCI as the EUTRA carrier.

	ul-CarrierConfig
Uplink anchor/ non-anchor carrier used for all unicast transmissions. 

	ul-CarrierFreq
For FDD: UL carrier frequency as defined in TS 36.101 [42], clause 5.7.3F. If absent, the same TX-RX frequency separation and carrier frequency offset as for the anchor carrier applies.
For TDD: This field is absent and the uplink carrier frequency is equal to the downlink frequency.

	nr-CoexistenceConfig, nr-CoexistenceConfig-UL
Provides the NR coexistence parameters configuration for NB-IoT, See TS 36.211[21], TS 36.212[22], and TS 36.213[23].
If nr-CoexistenceConfig is configured for downlink, the UE in RRC_CONNECTED state will ignore the downlinkBitmapNonAnchor IE.



	Conditional presence
	Explanation

	non-anchor-inband
	The field is mandatory present if the anchor/ 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.

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

	TDD1
	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.



<End of the 1st modified section>

<Start of the 2nd modified section>
6.7.3.2	NB-IoT Radio resource control information elements
<Skip the unchanged part>
[bookmark: _Toc20487608][bookmark: _Toc29342909][bookmark: _Toc29344048]–	 NR-CoexistenceConfig-NB	
The IE  nr-CoexistenceConfig-NB is used to provide the NR coexistence parameters for NB-IoT, as defined in TS 36.213 [xx].
 NR-CoexistenceConfig-NB information elements
-- ASN1START

 NR-CoexistenceConfig-NB-r16	 ::=		SEQUENCE {
	valid-subframe-config-r16                             ENUMERATED {10ms, 40ms}
slot-reserved-resource-config-r16::=       CHOICE {
bitPattern1                        BIT STRING (SIZE (20)),
bitPattern2                        BIT STRING (SIZE (80)),
}
symbol-reserved-resource-config-second-slot-r16::=       CHOICE {
dl                       BIT STRING (SIZE (5)),
ul                       BIT STRING (SIZE (7)),
    }                                      OPTIONAL,		-- Cond slot-reserved-resource-config
symbol-reserved-resource-config-first-slot-16       CHOICE {
dl                       BIT STRING (SIZE (5)),
ul                       BIT STRING (SIZE (7)),
}                                      OPTIONAL,		-- Cond slot-reserved-resource-config
reserved-resource-time-periodicity-16           ENUMERATED {10ms, 20ms, 40ms, 80ms, 160ms}
reserved-resource-time-start-position-r16       CHOICE {
		Periodicity10ms                  ENUMERATED {0},
        Periodicity20ms                  ENUMERATED {0, 10},
Periodicity40ms                  ENUMERATED {0, 10, 20, 30},
Periodicity80ms                  ENUMERATED {0, 10, 20, 30, 40, 50, 60, 70},
Periodicity160ms                 ENUMERATED {0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 
120, 130, 140, 150} 
	}								
}

-- ASN1STOP


	NR-CoexistenceConfig-NB field descriptions

	valid-subframe-config
Provides the onfiguration of subframe-level time-domain resource reservation for non-anchor carrier.See TS 36.211[21], TS 36.212[22], and TS 36.213[23].

	slot-reserved-resource-config
Provides the onfiguration of slot level time-domain resource reservation for non-anchor carrier. See TS 36.211[21], TS 36.212[22], and TS 36.213[23].

	symbol-reserved-resource-config-second-slot
Provides the Configuration of symbol-level time-domain resource reservation for non-anchor carrier (for the second slot in a subframe). See TS 36.211[21].

	symbol-reserved-resource-config-first-slot
Provides the configuration of symbol-level time-domain resource reservation for non-anchor carrier (for the first slot in a subframe). See TS 36.211[21]. 

	reserved-resource-time-periodicity
Provides the configuration of periodicity in milliseconds for time-domain resource reservation for unicast transmission. See TS 36.211[21], and TS 36.213[23].

	reserved-resource-time-start-position
Provides the configuration of start position in milliseconds for time-domain resource reservation for unicast transmission. See TS 36.211[21], and TS 36.213[23].



	Conditional presence
	Explanation

	slot-reserved-resource-config
	The field is optionally present, Need OR, if slot-reserved-resource-config is configured; otherwise the field is not present.


<End of the 2nd modified section>

<36.331 example text proposal for Option B>
<Start of the 1st  modified section>
6.7.3.2	NB-IoT Radio resource control information elements
<Skip the unchange part>
–	CarrierConfigDedicated-NB
The IE CarrierConfigDedicated-NB is used to specify a carrier in NB-IoT.
CarrierConfigDedicated-NB information elements
-- ASN1START

CarrierConfigDedicated-NB-r13 ::=		SEQUENCE {
	dl-CarrierConfig-r13		DL-CarrierConfigDedicated-NB-r13,
	ul-CarrierConfig-r13		UL-CarrierConfigDedicated-NB-r13
}

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
	]],
	[[	dl-GapNonAnchor-v1530				DL-GapConfig-NB-v1530	OPTIONAL 	-- Cond TDD1
	]],
	[[	dl-CarrierFreq-v1550				CarrierFreq-NB-v1550	OPTIONAL 	-- Cond TDD1
	]]
    [[ nr-CoexistenceConfig-DL-r16        NR-CoexistenceConfig-DL-NB-r16			OPTIONAL, -- Need OR 
]]
[[ nr-CoexistenceConfig-UL-r16        NR-CoexistenceConfig-UL-NB-r16			OPTIONAL	-- Cond TDD1
]]

}

UL-CarrierConfigDedicated-NB-r13 ::=	SEQUENCE {
	ul-CarrierFreq-r13			CarrierFreq-NB-r13		OPTIONAL,	-- Need OP
	...,
	[[	tdd-UL-DL-AlignmentOffset-r15		TDD-UL-DL-AlignmentOffset-NB-r15		OPTIONAL		-- Cond TDD
	]]
[[ nr-CoexistenceConfig-UL-r16        NR-CoexistenceConfig-UL-NB-r16			OPTIONAL, -- Need OR 
]]

}

-- ASN1STOP

	CarrierConfigDedicated-NB field descriptions

	dl-CarrierConfig
Downlink carrier used for all unicast transmissions.

	dl-CarrierFreq
DL carrier frequency. The downlink carrier is not in a E-UTRA PRB which contains E-UTRA PSS/SSS/PBCH.

	dl-GapNonAnchor
Downlink transmission gap configuration for the anchor/ non-anchor carrier, see TS 36.211 [21], clause 10.2.3.4.
E-UTRAN may configure dl-GapNonAnchor-v1530 only if dl-GapNonAnchor-r13 is set to explicitGapConfiguration.

	downlinkBitmapNonAnchor
For FDD: NB-IoT downlink subframe configuration for downlink transmission on the anchor/ non-anchor carrier. See TS 36.213 [23], clause 16.4.
For TDD: NB-IoT downlink, uplink and special subframes configuration for transmission on the anchor/ non-anchor carrier. See TS 36.213 [23], clause 16.4.

	eutraControlRegionSize
Indicates the control region size of the E-UTRA cell for the in-band operation mode, see TS 36.213 [23]. Unit is in number of OFDM symbols. If operationModeInfo in MIB-NB is set to inband-SamePCI or inband-DifferentPCI, it should be set to the value broadcast in SIB1-NB.

	eutra-NumCRS-Ports
Number of E-UTRA CRS antenna ports, either the same number of ports as NRS or 4 antenna ports. See TS 36.211 [21], TS 36.212 [22], and TS 36.213 [23].

	inbandCarrierInfo
Provides the configuration of the anchor/ non-anchor inband carrier. If operationModeInfo is set to standalone in the MIB-NB, E-UTRAN only configures this field if the UE supports mixed operation mode.

	indexToMidPRB
The PRB index is signaled by offset from the middle of the EUTRA system.

	nrs-PowerOffsetNonAnchor
Provides the power offset of the downlink narrowband reference-signal EPRE of the anchor/ non-anchor carrier relative to the anchor carrier, unit in dB. Value dB-12 corresponds to -12 dB, dB-10 corresponds to -10 dB and so on. See TS 36.213 [23], clause16.2.2.

	samePCI-Indicator
This parameter specifies whether the anchor/ non-anchor carrier reuses the same PCI as the EUTRA carrier.

	ul-CarrierConfig
Uplink anchor/ non-anchor carrier used for all unicast transmissions. 

	ul-CarrierFreq
For FDD: UL carrier frequency as defined in TS 36.101 [42], clause 5.7.3F. If absent, the same TX-RX frequency separation and carrier frequency offset as for the anchor carrier applies.
For TDD: This field is absent and the uplink carrier frequency is equal to the downlink frequency.

	nr-CoexistenceConfig-UL, nr-CoexistenceConfig-DL
Provides the NR coexistence parameters configuration for NB-IoT, See TS 36.211[21], TS 36.212[22], and TS 36.213[23]
If nr-CoexistenceConfig-DL is configured for downlink, the UE in RRC_CONNECTED state will ignore the downlinkBitmapNonAnchor IE.



	Conditional presence
	Explanation

	non-anchor-inband
	The field is mandatory present if the anchor/ 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.

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

	TDD1
	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.



<End of the 1st modified section>

<Start of the 2nd modified section>
6.7.3.2	NB-IoT Radio resource control information elements
<Skip the unchange part>
–	 NR-CoexistenceConfig-DL-NB	
The IE  nr-CoexistenceConfig-NB is used to provide the NR coexistence downlink parameters for NB-IoT, as defined in TS 36.213 [xx].
 NR-CoexistenceConfig-DL-NB information elements
-- ASN1START
NR-CoexistenceConfig-DL-NB-r16	 ::=		SEQUENCE {
	valid-subframe-config-DL-r16                             ENUMERATED {10ms, 40ms}
slot-reserved-resource-config-DL-r16::=       CHOICE {
bitPattern1                        BIT STRING (SIZE (20)),
bitPattern2                        BIT STRING (SIZE (80)),
}
symbol-reserved-resource-config-DL-second-slot-r16          BIT STRING (SIZE (5))          OPTIONAL,		        -- Cond slot-reserved-resource-config-DL
symbol-reserved-resource-config-DL-first-slot-16            BIT STRING (SIZE (5))          OPTIONAL,		        -- Cond slot-reserved-resource-config-DL
reserved-resource-DL-time-periodicity-16::=        ENUMERATED {10ms, 20ms, 40ms, 80ms, 160ms}
reserved-resource-DL-time-start-position-r16             CHOICE {
		periodicity10ms                  ENUMERATED {0},
        periodicity20ms                  ENUMERATED {0, 10},
periodicity40ms                  ENUMERATED {0, 10, 20, 30},
periodicity80ms                  ENUMERATED {0, 10, 20, 30, 40, 50, 60, 70},
periodicity160ms                 ENUMERATED {0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 
120, 130, 140, 150} 
	}								
}

-- ASN1STOP


	NR-CoexistenceConfig-DL-NB field descriptions

	valid-subframe-config-DL
Provides the configuration of subframe-level dowllink time-domain resource reservation for non-anchor carrier. See TS 36.211[21], TS 36.212[22], and TS 36.213[23].

	slot-reserved-resource-config-DL
Provides the configuration of slot level downlink time-domain resource reservation for non-anchor carrier. See TS 36.211[21], TS 36.212[22], and TS 36.213[23].

	symbol-reserved-resource-config-DL-second-slot
Provides the configuration of symbol-level downlink time-domain resource reservation for non-anchor carrier (for the second slot in a subframe). See TS 36.211[21].

	symbol-reserved-resource-config-DL-first-slot
Provides the configuration of symbol-level downlink time-domain resource reservation for non-anchor carrier (for the first slot in a subframe). See TS 36.211[21].

	reserved-resource-DL-time-periodicity
Provides the configuration of periodicity in milliseconds for downlink time-domain resource reservation for unicast transmission. See TS 36.211[21], TS 36.212[22], and TS 36.213[23]

	reserved-resource-DL-time-start-position
Provides the configuration of start position in milliseconds for downlink time-domain resource reservation for unicast transmission. See TS 36.211[21], TS 36.212[22], and TS 36.213[23]



	Conditional presence
	Explanation

	slot-reserved-resource-config-DL
	The field is optionally present, Need OR, if slot-reserved-resource-config-DL is configured; otherwise the field is not present.



–	 NR-CoexistenceConfig-UL-NB	
The IE  nr-CoexistenceConfig-NB is used to provide the NR coexistence uplink parameters for NB-IoT, as defined in TS 36.213 [xx].
 NR-CoexistenceConfig-UL-NB information elements
-- ASN1START

 NR-CoexistenceConfig-UL-NB-r16	 ::=		SEQUENCE {
	valid-subframe-config-UL-r16                             ENUMERATED {10ms, 40ms}
slot-reserved-resource-config-UL-r16::=       CHOICE {
bitPattern1                        BIT STRING (SIZE (20)),
bitPattern2                        BIT STRING (SIZE (80)),
}
symbol-reserved-resource-config-UL-second-slot-r16       CHOICE {
dl                       BIT STRING (SIZE (5)),
ul                       BIT STRING (SIZE (7)),
    }                                      OPTIONAL,		-- Cond slot-reserved-resource-config-UL
symbol-reserved-resource-config-UL-first-slot-16       CHOICE {
dl                       BIT STRING (SIZE (5)),
ul                       BIT STRING (SIZE (7)),
}                                      OPTIONAL,		-- Cond slot-reserved-resource-config-UL
reserved-resource-UL-time-periodicity-16::=         ENUMERATED {10ms, 20ms, 40ms, 80ms, 160ms}
reserved-resource-UL-time-start-position-r16        CHOICE {
		Periodicity10ms                  ENUMERATED {0},
        Periodicity20ms                  ENUMERATED {0, 10},
Periodicity40ms                  ENUMERATED {0, 10, 20, 30},
Periodicity80ms                  ENUMERATED {0, 10, 20, 30, 40, 50, 60, 70},
Periodicity160ms                 ENUMERATED {0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 
120, 130, 140, 150} 
	}								
}

-- ASN1STOP


	NR-CoexistenceConfig-UL-NB field descriptions

	valid-subframe-config-UL
Provides the configuration of subframe-level uplink time-domain resource reservation for non-anchor carrier in FDD. See TS 36.211[21], TS 36.212[22], and TS 36.213[23]

	slot-reserved-resource-config-UL
Provides the onfiguration of slot- and symbol(s)-level uplink time-domain resource reservation for non-anchor carrier. See TS 36.211[21], TS 36.212[22], and TS 36.213[23]

	symbol-reserved-resource-config-UL-second-slot
Provides the Configuration of symbol-level uplink time-domain resource reservation for non-anchor carrier (for the second slot in a subframe). See TS 36.211[21].

	symbol-reserved-resource-config-UL-first-slot
Provides the configuration of symbol-level uplink time-domain resource reservation for non-anchor carrier (for the first slot in a subframe). See TS 36.211[21].

	reserved-resource-UL-time-periodicity
Provides the configuration of periodicity in milliseconds for uplink time-domain resource reservation for unicast transmission. See TS 36.211[21], and TS 36.213[23].

	reserved-resource-UL-time-start-position
Provides the configuration of start position in milliseconds for uplink time-domain resource reservation for unicast transmission. See TS 36.211[21], and TS 36.213[23].



	Conditional presence
	Explanation

	slot-reserved-resource-config-UL
	The field is optionally present, Need OR, if slot-reserved-resource-config-UL is configured.; otherwise the field is not present.



<End of the 2nd modified section>
