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1 Introduction

The WID of Rel-16 enhancements for NB-IoT and the WID of Rel-16 MTC enhancements for LTE were approved in RAN#80. The WIDs have been revised and the latest ones are approved in RAN#86 [1][2]. The following objective which needs RAN2 to be involved is included in the NB-IoT WID:

	Coexistence with NR

· Specify NB-IoT resource reservation for UL/DL FDD/TDD NB-IoT non-anchor carriers, to avoid resource overlap between NR and NB-IoT when NB-IoT is deployed within an NR carrier [RAN1, RAN2, RAN4].

Note: After RAN1 concludes the objective on R16 NB-IoT coexistence aspects, evaluate coexistence between R15 NR and R16 NB-IoT.


The following objective which needs RAN2 to be involved is included in the eMTC WID:

	Coexistence with NR:

· Specify the following performance improvements for LTE-MTC coexistence with NR [RAN1, RAN2, RAN4]

· LTE-MTC resource reservation in the DL frequency domain and the DL/UL time domain with slot-level and symbol-level granularity to avoid resource overlap between NR and LTE-MTC when LTE-MTC is deployed within an NR carrier

· LTE-MTC subcarrier puncturing for 1 or 2 LTE-MTC DL subcarriers (excluding CRS) to reduce the number of NR resource blocks that need to be reserved for LTE-MTC when LTE-MTC is deployed within an NR carrier

Note: After RAN1 concludes the objective on R16 LTE-MTC coexistence aspects, evaluate coexistence between R15 NR and R16 LTE-MTC.


According to the scope of WID, the coexistence of NB-IoT/eMTC with NR have mostly been discussed in RAN1. In the recent RAN1#98~#99meetings, several agreements have been achieved which can be found in [3][4]. Moreover, RAN1 has proposed some parameters related to coexistence of eMTC/NB-IoT with NR in [5].
Based on the progress in RAN1, several contributions have been submitted under agenda 7.1.11 coexistence of MTC with NR and 7.2.9 coexistence of NB-IoT with NR, to discuss the RAN2 impacts, especially the parameters configuration and UE capability report. 
This document will summarize the key issues discussed in these contributions and give some proposals, for NB-IoT and eMTC separately.

2 Discussion
2.1 NB-IoT
2.1.1 Issue: Which RRC signaling would be used for providing configuration? 
In the RAN1 agreements, they have mentioned reserved resource configuration is configured by cell-specific higher-layer signalling. Companies’ proposals are summarized in the following table:

	Company
	Views

	Huawei [7]

(R2-2000625)
	Proposal 1: Resource reservation for NR coexistence is provided via RRC dedicated signalling.

	ZTE [8]
(R2-2001215)
	Proposal 1: The NR coexistence parameters in NB-IoT should be configured by UE specific signalling.

	Ericsson [9]

(R2-2002063)
	Proposal 2: Parameters related to resource reservation are configured in dedicated RRC signalling.


Generally, such cell-specific higher-layer signalling would be SIB. However, among the contributions, one company[7] understand RAN1 has agreed that resource reservation for UL and DL was only applicable for unicast, therefore, resource reservation should be provided via RRC dedicated signalling. Another company [8] think if SIB is used to provide NR coexistence parameters, only paging or PRACH non-anchor carriers can be configured with resource reservation while other more service non-anchor carriers cannot be configured, e.g., cannot be used for NR coexistence. They also prefer to use dedicated signalling to provide reserved resource configuration. The third company [9] also propose using dedicated RRC signalling instead of SI for configuration.
Since all the companies suggest to use dedicated RRC signalling, we propose:

Proposal 1-1: For NB-IoT, resource reservation configuration for NR coexistence is only provided via dedicated RRC signalling.
2.1.2 Issue: Which IE would be used?
RAN1 has agreed NB-IoT reserved resource can be separately configured per NB-IoT non-anchor carrier and all the parameters are marked with NB-IoT carrier specific. Companies’ proposals are summarized in the following table:
	Company
	Views

	Huawei [7]

	Proposal 2: The resource reservation configuration is provided in PhysicalConfigDedicated-NB.

Proposal 3: The resource reservation configuration is provided in PhysicalConfigDedicated-NB as a new Rel-16 IE, i.e. not as an extension of CarrierConfigDedicated-NB.

	ZTE [8]
	In the text proposal in [8], ZTE propose to separately extend DL-CarrierConfigDedicated-NB and UL-CarrierConfigDedicated-NB of the CarrierConfigDedicated-NB in PhysicalConfigDedicated-NB. 

	Ericsson [8]
	No details.


Since two companies suggest to extend PhysicalConfigDedicated-NB, we have the following proposal:

Proposal 1-2: For NB-IoT, resource reservation configuration for NR coexistence is provided in PhysicalConfigDedicated-NB.

In [7], HW also mentioned the way of extending the CarrierConfigDedicated-NB, but they did not adopt this way. The reason is that RAN2 has defined some specific rules to avoid signalling the CarrierConfigDedicated if the eNB have configured the UE with the carrier during the random access procedure. So they suggest to introduce a new independent IE.

Here one thing needs to be noticed is that even DL and UL resource reservation configuration are provided in new independent IE(s), e.g., outside the structure of CarrierConfigDedicated-NB, they still need to be related to the configured DL and UL carrier in PhysicalConfigDedicated-NB. 
RAN2 needs to discuss the reason mentioned in [7] and make decision on the following proposal:
Proposal 1-3: RAN2 needs to discuss where to define new Rel-16 IE (s) for providing resource reservation configuration, in PhysicalConfigDedicated-NB or in the extension of CarrierConfigDedicated-NB in PhysicalConfigDedicated-NB.
2.1.3 Issue: Configuration contents 
1) Differentiation between DL and UL, FDD and TDD 
RAN1 has agreed separate parameters for DL and UL resource reservation and all the parameters can be applied to both FDD and TDD. RAN1 also noted that FDD and TDD may require different signaling. 
Companies’ proposals are summarized in the following table:
	Company
	Views

	Huawei [7]


	Proposal 4: For FDD, separate and independent UL and DL configuration parameters are introduced for UL and DL resource reservation.  

Proposal 5: For FDD DL, adopt the proposed ASN1 structure as a baseline. 

Proposal 6: For FDD UL, adopt as similar ASN.1 structure with a symbol bitmap of 7 bits.
Proposal 7: For TDD, signal one single resource reservation parameters set for UL and DL. The same ASN.1 structure as for FDD UL can be used.

	ZTE [8]
	In the text proposal in [8], ZTE give the following two options:

· Option A: A new DL configuration IE for DL resources reservation for FDD and TDD (nr-CoexistenceConfig-r16) and a new “UL” configuration IE for UL resource reservation for TDD (nr-CoexistenceConfig-UL-r16) have been introduced into DL-CarrierConfigDedicated-NB. A new UL configuration IE which can be used for UL resource reservation for FDD (nr-CoexistenceConfig-r16) has been introduced into UL-CarrierConfigDedicated-NB. The new DL configuration and UL configuration refer to a unified IE structure for both UL and DL (NR-CoexistenceConfig-NB-r16), in which only the symbol-level configuration parameter is differentiated for DL and UL.
· Option B: Same as option A, a new DL configuration IE for DL resources reservation for FDD and TDD (nr-CoexistenceConfig-DL-r16) and a new “UL” configuration IE for UL resource reservation for TDD (nr-CoexistenceConfig-UL-r16) have been introduced into DL-CarrierConfigDedicated-NB. A new UL configuration IE which can be used for UL resource reservation for FDD (nr-CoexistenceConfig-UL-r16) has been introduced into UL-CarrierConfigDedicated-NB. But the difference is, the new DL configuration and UL configuration refer to two different IE structures respectively (NR-CoexistenceConfig-DL-NB-r16 and NR-CoexistenceConfig-UL-NB-r16).

	Ericsson [9]
	No details.


For proposal 4 in [7], we think it’s a straightforward and companies have similar opinion. Therefore, we propose:

Proposal 1-4: For FDD, two new Rel-16 IEs for DL and UL resource reservation configuration can be introduced.
In [7], company mentioned for TDD, the understanding is that UL and DL share the same configuration, same as valid DL/UL subframe configuration in Rel-15. And that’s why they give the proposal 7. Based on the proposals and text proposal in [7], a new IE which can be used for DL resource reservation for FDD (nr-ResourceResvConfigFddDl-r16) and another new IE which can be used for both UL resource reservation for FDD and DL/UL resource reservation for TDD (nr-ResourceResvConfigFddUlOrTdd-r16) have been introduced. 
However, according to RAN1 agreements, there has no explicit restriction that UL and DL for TDD would share the same configuration. As mentioned above, RAN1 mentions the separate parameters for DL and UL resource reservation can be applied to both FDD and TDD. Therefore, we think RAN2 needs to discuss whether separate DL and UL resource reservation need to be configured for TDD. 

Therefore, we suggest:

Proposal 1-5: For TDD, RAN2 needs to discuss whether two Rel-16 IEs for DL and UL resource reservation configuration need to be introduced for TDD. And whether DL and UL resource reservation configuration for FDD can be reused for TDD.
In [8], two options with different IE structures definition are mentioned. In [7], the new IEs for DL and UL resource reservation configuration for FDD are referred to different new IE structures (NR-ResourceResvConfigFddDl-NB-r16 and NR-ResourceResvConfigFddUlOrTdd-NB-r16). Such way looks similar as option B in [8]. In [7], they also mentioned another alternative, e.g., to have the same structure with a 7 bit symbol bitmap in UL and DL and clarify in the field description that the symbol corresponding to NRS are always set to ‘not reserved’. For this alternative, the signalling would be simpler but slightly less efficient. 

The following proposal is related to new IE(s) structure and can be further discussed:

Proposal 1-6: RAN2 needs to choose one from the following alternatives for new IE structure:

· Alt1: Separate and independent IE structures for providing FDD UL and FDD DL resource reservation configuration, moreover, same ASN.1 structure as for FDD UL can be used for TDD DL/UL (proposal in [7]) .
· Alt2: Only one IE structure for providing FDD UL, FDD DL and TDD DL/UL resource reservation configuration. In the structure, only the symbol-level configuration parameter is differentiated for DL and UL (Option A in [8]). 
· Alt3: Separate and independent IE structures for providing UL and DL resource reservation configuration, for both TDD and FDD (Option B in [8]).
2) How to configure slot and symbol-level parameters
For details for ASN1 structure, companies’ opinions are summarized in the following table:
	Company
	Views

	Huawei [7]


	According to RAN1 agreement, HW has given the following summary for the details of subframe, slot and symbol level parameters in the new IE structure in [7]:
The resource reservation configuration includes:

· a periodicity (reserved-resource-DL-time-periodicity)

· a start position (reserved-resource-DL-time-start-position)

· one or multiple bitmap(s):

either:

· a subframe level bitmap (valid-subframe-config-DL)

or:

· a slot level bitmap (slot-reserved-resource-config-DL)

· optional, a symbol level bitmap for the 1st slot (symbol-reserved-resource-config-DL-first-slot).

· optional, a symbol level bitmap for the 2nd slot (symbol-reserved-resource-config-DL-second-slot).

And the text proposal example is:

NR-ResourceReservationConfig-DL-NB-r16::=
SEQUENCE {


periodicity-r16



ENUMERATED {ms10, ms20, ms40, ms80, ms160, spare1},


startPosition-r16


INTEGER (0..15),


resourceReservation-r16

CHOICE {



subframeBitmap-r16


CHOICE {




subframePattern10ms-r16

BIT STRING (SIZE (10)),




subframePattern40ms-r16

BIT STRING (SIZE (40))




},



slotConfig-r16



SEQUENCE {




slotBitmap-r16



CHOICE {





slotPattern10ms-r16


BIT STRING (SIZE (20)),





slotPattern40ms-r16


BIT STRING (SIZE (80))




}




symbolBitmap1-r16

BIT STRING (SIZE (5))
OPTIONAL,




symbolBitmapt2-r16

BIT STRING (SIZE (5))
OPTIONAL



}


}

}



	ZTE [8]
	The text proposal for new IE structure for option A is shown as:
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} 
}
}

	Ericsson [9]
	No details


In text proposal in [8], the IEs for symbol level bitmap for the 1st slot and symbol level bitmap for the 2nd slot looks different from symbolBitmap1 and symbolBitmapt2, but such difference is related to the choice in proposal 1-6. So this can be discussed later. Another difference is that, in [8] the dependence between a periodicity and a startPosition is applied, e.g., the value range of startPosition would be depended on the selected value for Periodicity, while in [7], the value of startPosition can be arbitrary select among INTEGER (0..15) and correct configuration may depend on network implementation. 
So we suggest to high level discuss:

Proposal 1-7: RAN2 needs to discuss whether it needs to explicitly indicate the dependence between the value of Periodicity and value range of startPosition.  
2.1.4 Issue: UE capability

As all the companies suggest resource reservation configuration are provided by RRC dedicated signalling, it’s straightforward to define UE capability report. Only if the eNB gets UE capabilities, such dedicated configuration can be provided. 
All the companies have discussed UE capability report. Companies’ proposals are summarized in the following table:
	Company
	Views

	Huawei [7]
	Proposal 9: For FDD, introduce two capabilities nr-ResourceResvUL-r16 and nr-ResourceResv-DL-r16 in PhyLayerParameters-NB-v16xy.

Proposal 10: For TDD, introduce the same two capabilities in TDD-UE-Capability-NB-v16xy.

	ZTE [8]
	Proposal 1a: If proposal 1 can be agreed, UE should report its NR coexistence capability to NW.
No details.

	Ericsson [9]
	Proposal 1: Add UE capabilities for resource reservation in UL and DL to enable improved coexistence between NB-IoT and NR, see text proposal.
In the text proposal, new capabilities of resourceReservation-DL-r16 and resourceReservation-UL-r16 have been defined in a new IE PhyLayerParameters-NB-v16xy.


As mentioned in [7], RAN1 has agreed complete independence between UL and DL resource reservation, so the company propose to introduce separate capability for UL and DL in Both FDD and TDD. Since two companies have similar view on the separate UE capabiltiies, we suggest to agree on the following proposal (the naming still can be quickly discussed):

Proposal 1-8: Introduce two UE capabilities nr-ResourceResvUL-r16 and nr-ResourceResvDL-r16 in PhyLayerParameters-NB-v16xy.

Moreover, even as mentioned in [7], RAN1 has not concluded on whether TDD/FDD differentiation is needed, company still think UE capabilities for TDD are needed. Since only one company mentioned this point, we propose:

Proposal 1-9: RAN2 needs to discuss whether to introduce two additional UE capabilities for TDD. If not, whether the above UE capabilities in Proposal 1-8 can be applied to both FDD and TDD
2.1.5 Other issues 
Companies’ proposals are summarized in the following table:
	Company
	Views

	Huawei [7]
	Proposal 11: Wait for RAN1 conclusion and capture in TS 36.306 whether they are capabilities or IOT bits. 

	Ericsson [9]
	In the text proposal, two new indications resourceReservation-DL-r16 and resourceReservation-UL-r16 have been introduced into 36.306.


Based on the proposal 1-8 and also the above contributions, we propose (the IE naming still can be discussed):

Proposal 1-10: Introduce two new items nr-ResourceResvUL-r16 and nr-ResourceResvDL-r16 in 36.306. RAN2 needs to discuss whether they are capabilities or IOT bits.
2.2 eMTC

For coexistence of eMTC with NR, RAN1 has agreed resource reservation and DL subcarrier puncturing features. DL subcarrier puncturing for a maximum of two eMTC DL subcarriers (excluding CRS) can reduce the number of NR resource blocks that need to be reserved for eMTC when eMTC is deployed within an NR carrier
2.2.1 Issue: Which RRC signaling would be used for providing configuration? 

In the RAN1 agreements for eMTC, they have mentioned resource reservation and DL subcarrier puncturing configuration are for unicast transmission. And the configuration was cell specific. Companies’ proposals are summarized in the following table:

	Company
	Views

	Huawei [10]

(R2-2001068)
	Proposal 1: Resource reservation for NR coexistence is provided via RRC dedicated signalling.
Proposal 7: Subcarrier puncturing configuration for NR coexistence is provided via RRC dedicated signalling in PhysicalConfigDedicated.

	Ericsson [11]

(R2-2002062)
	Proposal 2: Parameters related to resource reservation and DL subcarrier puncturing are configured in dedicated RRC signalling.


In [10], company understand RAN1 has agreed that resource reservation for UL and DL was only applicable for unicast. Even they think signalling resource reservation in SIB is an option but also think it is not signalling efficient as SIB are continuously transmitted, at high power and with a high number of repetitions to reach all UEs. Therefore, they prefer to provide the configuration via RRC dedicated signalling. With similar reason as for resource reservation, they also prefer to provide the DL subcarrier puncturing configuration via RRC dedicated signalling.
In [11], company also think since NR coexistence related features (i.e. resource reservation and DL subcarrier puncturing) are only supported starting form Rel-16, configurations could benefit from being initiated with dedicated signalling and the possibility to enable/disable the configuration.
Since all contributions have similar opinion, we suggest to agree on the following proposal:

Proposal 2-1: For eMTC, configurations related to resource reservation and DL subcarrier puncturing for NR coexistence are provided via dedicated RRC signalling.
2.2.2 Issue: Which IE would be used?

For resource reservation, RAN1 has agreed the subframes / slots / symbols level resources reservation for unicast transmission, therefore, companies have the following proposals:
	Company
	Views

	Huawei [10]


	Proposal 2: The resource reservation configuration is provided in PhysicalConfigDedicated.
Proposal 7: Subcarrier puncturing configuration for NR coexistence is provided via RRC dedicated signalling in PhysicalConfigDedicated.

	Ericsson [11]
	No details.


Even only one company give such proposal, as it’s some straightforward, we suggest RAN2 to discuss and agree:

Proposal 2-2: The configurations related to resource reservation and DL subcarrier puncturing for NR coexistence can be provided in PhysicalConfigDedicated.
According to the structure of PhysicalConfigDedicated, if proposal 2-2 can be agreed, it’s straightforward that new R16 IEs would be defined in PhysicalConfigDedicated. No other issue needs to be discussed. 

2.2.3 Issue: Configuration contents
1) Differentiation between DL and UL, FDD and TDD 
As mentioned in [10], RAN1 has agreed separate parameters for DL and UL resource reservation. Moreover, company understand UL and DL resource reservation parameters have same type definition. 
Companies’ proposals are summarized in the following table:
	Company
	Views

	Huawei [10]


	Proposal 3: For FDD, signal separate and independent UL and DL resource reservation parameters with the same type definition.  

Proposal 4: For TDD, signal one single resource reservation parameter for UL and DL. The resource reservation configuration parameters is the same as in FDD.


Based on RAN1 parameter list, for FDD, even the symbol level configuration have same type for DL and UL(different from NB-IoT), there still have difference between DL and UL configuration, e.g., frequency domain can only be configured for DL. But as the frequency domain can be configured with condition on DL, we think the proposal 4 in [10] is simple and feasible.
In [10], company also understand for TDD, it can signal only one single resource reservation parameter for UL and DL. But we think this is not explicitly indicated in the RAN1 agreements that TDD should have same resource reservation for both UL and DL. Therefore, we still suggest to discuss this issue, e.g., whether TDD needs configuration flexibility for separate UL and DL resource reservation.
Based on the analysis, we have the similar proposal for eMTC as that for NB-IoT:

Proposal 2-3: For FDD, two new IEs for separate and independent UL and DL resource reservation configuration can be introduced.

Proposal 2-4: For TDD, RAN2 needs to discuss whether two Rel-16 IEs for DL and UL resource reservation configuration need to be introduced. And whether DL and UL resource reservation configuration for FDD can be reused for TDD.

Proposal 2-5: A same IE structure, e.g., NR-ResourceReservationConfig-r16 can be defined for UL and DL resource reservation configuration, for both TDD and FDD.

Moreover, a separated configuration for DL subcarrier puncturing is needed. So we propose:

Proposal 2-6: Separate configuration for DL subcarrier puncturing can be introduced for both FDD and TDD, e.g., ce-NR-PuncturedSubcarrierDL-r16 in PhysicalConfigDedicated.

2.2.4 Issue: UE capability

Based on RAN1 agreements, in order to separately indicate UE capabilities for resource reservation in UL/DL and for CE MODE A/ CE MODE B, and also separate indicate UE capabilities for subcarrier puncturing in CE MODE A/ CE MODE B, companies have very similar proposals on eMTC UE capabilities for NR coexistence as following:
	Company
	Views

	Huawei [10]
	Proposal 9: Introduce four capabilities for TDD and FDD ce-ModeA-NR-ResourceResvUL-r16, ce-ModeA-NR-ResourceResvDL-r16, ce-ModeB-NR-ResourceResvUL-r16 and ce-ModeB-NR-ResourceResvDL-r16.

Proposal 10: Introduce two capabilities for TDD and FDD ce-ModeA-NR-SubcarrierPuncturing-r16, and ce-ModeB-NR-SubcarrierPuncturing-r16.

	Ericsson [11]
	Proposal 1: Add UE capabilities for resource reservation in UL and DL as well as DL subcarrier puncturing to improve coexistence between LTE-M and NR according to the text proposal.

In the text proposal in [11], company propose:
UE-EUTRA-Capability-v16xy-IEs ::= SEQUENCE {


phyLayerParameters-v16xy
PhyLayerParameters-v16xy


OPTIONAL,


nonCriticalExtension

SEQUENCE {}






OPTIONAL

}

PhyLayerParameters-v16xy ::=


SEQUENCE {


ce-DL-resourceReservation-ModeA-r16 ENUMERATED {supported}

OPTIONAL,


ce-DL-resourceReservation-ModeB-r16 ENUMERATED {supported}

OPTIONAL,


ce-UL-resourceReservation-ModeA-r16 ENUMERATED {supported}

OPTIONAL,


ce-UL-resourceReservation-ModeB-r16 ENUMERATED {supported}

OPTIONAL,


ce-DL-subcarrierPuncturing-ModeA-r16 ENUMERATED {supported}

OPTIONAL,


ce-DL-subcarrierPuncturing-ModeB-r16 ENUMERATED {supported}

OPTIONAL


}
OPTIONAL,


Based on majority opinion, we suggest RAN2 discuss and agree:
Proposal 2-7: Introduce four UE capabilities for resource reservation in UL and DL, e.g., ce-ModeA-NR-ResourceResvUL-r16, ce-ModeA-NR-ResourceResvDL-r16, ce-ModeB-NR-ResourceResvUL-r16 and ce-ModeB-NR-ResourceResvDL-r16.

Proposal 2-8: Introduce two UE capabilities for DL subcarrier puncturing, e.g., ce-ModeA-NR-SubcarrierPuncturing-r16, and ce-ModeB-NR-SubcarrierPuncturing-r16.
Moreover, in [10], company propose two separate UE capability IEs for TDD and FDD, e.g.,fdd-Add-UE-EUTRA-Capabilities-v16xy and tdd-Add-UE-EUTRA-Capabilities-v16xy. These two capability IEs have same type definition, e.g., UE-EUTRA-CapabilityAddXDD-Mode-v16xy, in which above 6 UE capabilities are included. But in [11], only one UE capability IE, e.g., UE-EUTRA-Capability-v16xy-IEs is defined with the type definition including 6 UE capabilities. It can assume this IE can be applied to both FDD and TDD. 
Based on the information, we propose:

Proposal 2-9: RAN2 needs discuss whether two separate UE capability IEs for TDD and FDD need to be introduced.
2.2.5 Other issues
	Company
	Views

	Huawei [7]
	Proposal 11: Wait for RAN1 conclusion and capture in TS 36.306 whether they are capabilities or IOT bits.

	Ericsson [11]
	In the text proposal, six new indications: ce-DL-resourceReservation-CE-ModeA-r16, ce-DL-resourceReservation-CE-ModeB-r16, ce-UL-resourceReservation-CE-ModeA-r16, ce-UL-resourceReservation-CE-ModeB-r16, ce-DL-subcarrierPuncturing CE-ModeA -r16, ce-DL-subcarrierPuncturing CE-ModeB -r16 have been introduced into 36.306.


Based on the proposal 2-7, proposal 2-8 and also the above contributions, we propose the following proposal (the naming still can be quickly discussed):

Proposal 2-10: Introduce six new items ce-DL-resourceReservation-CE-ModeA-r16, ce-DL-resourceReservation-CE-ModeB-r16, ce-UL-resourceReservation-CE-ModeA-r16, ce-UL-resourceReservation-CE-ModeB-r16, ce-DL-subcarrierPuncturing CE-ModeA -r16 and ce-DL-subcarrierPuncturing CE-ModeB -r16 in 36.306. RAN2 needs to discuss whether they are capabilities or IOT bits.
3 Conclusion 

Based on the previous discussion, we have the following proposals:
For NB-IoT:
Potential easy agreements:

Proposal 1-1: For NB-IoT, resource reservation configuration for NR coexistence is only provided via dedicated RRC signalling.
Proposal 1-2: For NB-IoT, resource reservation configuration for NR coexistence is provided in PhysicalConfigDedicated-NB.
Proposal 1-4: For FDD, two new Rel-16 IEs for DL and UL resource reservation configuration can be introduced.
Proposal 1-8: Introduce two UE capabilities nr-ResourceResvUL-r16 and nr-ResourceResvDL-r16 in PhyLayerParameters-NB-v16xy.

Might need further discussion:

Proposal 1-3: RAN2 needs to discuss where to define new Rel-16 IE (s) for providing resource reservation configuration, in PhysicalConfigDedicated-NB or in the extension of CarrierConfigDedicated-NB in PhysicalConfigDedicated-NB.
Proposal 1-5: For TDD, RAN2 needs to discuss whether two Rel-16 IEs for DL and UL resource reservation configuration need to be introduced for TDD. And whether DL and UL resource reservation configuration for FDD can be reused for TDD.

Proposal 1-6: RAN2 needs to choose one from the following alternatives for new IE structure:

· Alt1: Separate and independent IE structures for providing FDD UL and FDD DL resource reservation configuration, moreover, same ASN.1 structure as for FDD UL can be used for TDD DL/UL (proposal in [7]) .

· Alt2: Only one IE structure for providing FDD UL, FDD DL and TDD DL/UL resource reservation configuration. In the structure, only the symbol-level configuration parameter is differentiated for DL and UL (Option A in [8]). 
· Alt3: Separate and independent IE structures for providing UL and DL resource reservation configuration, for both TDD and FDD (Option B in [8]).

Proposal 1-7: RAN2 needs to discuss whether it needs to explicitly indicate the dependence between the value of Periodicity and value range of startPosition.
Proposal 1-9: RAN2 needs to discuss whether to introduce two additional UE capabilities for TDD. If not, whether the above UE capabilities in Proposal 1-8 can be applied to both FDD and TDD.
Proposal 1-10: Introduce two new items nr-ResourceResvUL-r16 and nr-ResourceResvDL-r16 in 36.306. RAN2 needs to discuss whether they are capabilities or IOT bits.
For eMTC:
Potential easy agreements:
Proposal 2-1: For eMTC, configurations related to resource reservation and DL subcarrier puncturing for NR coexistence are provided via dedicated RRC signalling.
Proposal 2-2: The configurations related to resource reservation and DL subcarrier puncturing for NR coexistence can be provided in PhysicalConfigDedicated.

Proposal 2-3: For FDD, two new IEs for separate and independent UL and DL resource reservation configuration can be introduced.

Proposal 2-5: A same IE structure, e.g., NR-ResourceReservationConfig-r16 can be defined for UL and DL resource reservation configuration, for both TDD and FDD.
Proposal 2-6: Separate configuration for DL subcarrier puncturing can be introduced for both FDD and TDD, e.g., ce-NR-PuncturedSubcarrierDL-r16 in PhysicalConfigDedicated.

Proposal 2-7: Introduce four UE capabilities for resource reservation in UL and DL, e.g., ce-ModeA-NR-ResourceResvUL-r16, ce-ModeA-NR-ResourceResvDL-r16, ce-ModeB-NR-ResourceResvUL-r16 and ce-ModeB-NR-ResourceResvDL-r16.

Proposal 2-8: Introduce two UE capabilities for DL subcarrier puncturing, e.g., ce-ModeA-NR-SubcarrierPuncturing-r16, and ce-ModeB-NR-SubcarrierPuncturing-r16.
Might need further discussion:

Proposal 2-4: For TDD, RAN2 needs to discuss whether two Rel-16 IEs for DL and UL resource reservation configuration need to be introduced. And whether DL and UL resource reservation configuration for FDD can be reused for TDD.

Proposal 2-9: RAN2 needs discuss whether two separate UE capability IEs for TDD and FDD need to be introduced.
Proposal 2-10: Introduce six new items ce-DL-resourceReservation-CE-ModeA-r16, ce-DL-resourceReservation-CE-ModeB-r16, ce-UL-resourceReservation-CE-ModeA-r16, ce-UL-resourceReservation-CE-ModeB-r16, ce-DL-subcarrierPuncturing CE-ModeA -r16 and ce-DL-subcarrierPuncturing CE-ModeB -r16 in 36.306. RAN2 needs to discuss whether they are capabilities or IOT bits.
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