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Introduction
The WID of Rel-16 MTC enhancements for LTE was approved in RAN#80. The WID has been revised for several times and the lasted ones are approved in RAN#83 [1]. The following objective is included in both of these WIDs:
	Coexistence with NR:
· Specify the following performance improvements for LTE-MTC coexistence with NR [RAN1, RAN2, RAN4]
· LTE-MTC resource reservation at least in the time domain with at least one of slot-level and symbol-level granularity at least in DL to avoid resource overlap between NR and LTE-MTC when LTE-MTC is deployed within an NR carrier
· LTE-MTC subcarrier puncturing for a small number of 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
· For LTE-MTC in-band operation co-existence with NR, RAN4 will investigate the following:
· 15 kHz, 30 kHz, and 60 kHz numerologies for NR FR1 bands, with higher priority given first to 15 kHz and then to 30 kHz
· Study feasible LTE-MTC placement allocation without RF backward compatibility impact and compatible with Rel-13 LTE-MTC and Rel-15 NR, to operate simultaneously within various NR channel bandwidths
· Channel raster, PRB and subcarrier grid alignment between LTE-MTC and NR
· Synchronization issue between LTE-MTC and NR, including timing advance
· Frequency band support in LTE-MTC and NR
· Testability applicability
· Compatibility for Rel-15 NR and Rel-13/14/15 LTE-MTC
· The case of NR configured with 15 kHz SS block SCS and the case of 30 kHz SS block SCS as specified in 38.101-1 are included in the study.
Note: After RAN1 concludes the objective on R16 LTE-MTC coexistence aspects, evaluate coexistence between R15 NR and R16 LTE-MTC.


[bookmark: OLE_LINK1]In RAN2#109 e-meeting, based on the consolidated parameter list provided by RAN1, RAN2 has had some discussion on which signaling can be used for providing eMTC and NR coexistence configuration. Different from NB-IoT, in which most companies think SIB cannot be used for providing carrier-specific configuration, for eMTC, as there has no issue of multiple non-anchor carriers resources reservation, some companies think to use SIB may be acceptable to eMTC. However, as inter-cell mobility is supported in eMTC and anyway dedicated signaling for coexistence configuration would be needed in such scenario, RAN2 has agreed to firstly specify dedicated signaling for separately providing UL/DL resource reservation configuration for eMTC. The remaining issue is whether SIB is also needed.
Discussion
In the latest TS 36.331 CR [4], only the structure of NR-ResourceReservationConfig has been defined while in the dedicated signaling, there has only an editor’s note and no corresponding fields for UL/DL resource reservation configuration. Based on RAN2 agreements, we suggest to delete editor’s note and introduce following fields, e.g., dl-NR-ResourceReservationConfig, ul-NR-ResourceReservationConfig and ce-NR-PuncturedSubcarrierDL:
	
PhysicalConfigDedicated ::=		SEQUENCE {
    ...
[[	spucch-Config-v1550				SPUCCH-Config-v1550			OPTIONAL -- Need ON
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	[[	pdsch-ConfigDedicated-v16xy		PDSCH-ConfigDedicated-v16xy		OPTIONAL,	-- Need ON
		pusch-ConfigDedicated-v16xy		PUSCH-ConfigDedicated-v16xy		OPTIONAL,	-- Need ON
		ce-CSI-RS-Feedback-r16			ENUMERATED {enabled}		OPTIONAL -- Need OR,
-- Editor’s Note: NR resource allocation for eMTC coexistence with NR is not captured in this version of the specification.
dl-NR-ResourceReservationConfig-r16		NR-ResourceReservationConfig-r16  OPTIONAL  -- Need OR,
ul-NR-ResourceReservationConfig-r16		NR-ResourceReservationConfig-r16  OPTIONAL  -- Need OR,
ce-NR-PuncturedSubcarrierDL-r16		NR-PuncturedSubcarrierDL-r16	OPTIONAL  -- Need OR
	]]
}

NR-PuncturedSubcarrierDL-r16	::== 	ENUMERATED {alt0, alt1, alt2, alt3} 
–	NR-ResourceReservationConfig
The IE NR-ResourceReservationConfig is used to specify the NR resource reservation for coexistence with NR.
NR-ResourceReservationConfig information element
-- ASN1START

NR-ResourceReservationConfig-r16 ::=				CHOICE {
	periodicity-r16				ENUMERATED {ms10, ms20, ms40, ms80, ms160},	OPTIONAL   //3bits
	startPosition-r16			INTEGER (0..15),							OPTIONAL   //4bits
	resourceReservationFreq-r16	CHOICE {                                               //about 28bits
			rbg-bw1dot4MHz			BIT STRING (SIZE (6)),
			rbg-bw3MHz				BIT STRING (SIZE (8)),
			rbg-bw5MHz				BIT STRING (SIZE (13)),
			rbg-bw10MHz				BIT STRING (SIZE (17)),
			rbg-bw15MHz				BIT STRING (SIZE (19)),
			rbg-bw20MHz				BIT STRING (SIZE (25))
	}	OPTIONAL,	-- Cond DL 
	slotConfig-r16				SEQUENCE {                                            //about 95bits 
		slotBitmap-r16				CHOICE {
			slotPattern10ms				BIT STRING (SIZE (20)),
			slotPattern40ms				BIT STRING (SIZE (80))
		} 		OPTIONAL,	-- Cond FDD-OR-TDD-DL
		symbolBitmap1-r16		BIT STRING (SIZE (7))	OPTIONAL,
		symbolBitmap2-r16		BIT STRING (SIZE (7))	OPTIONAL
	}	OPTIONAL,
	...
}
-- ASN1STOP




For definition of NR-ResourceReservationConfig, we may notice one difference between eMTC and NB-IoT is that, there has no subframe-level resource reservation configuration for eMTC. RAN1 has assumption for eMTC that legacy subframe-level resources configuration, e.g., fdd-DownlinkOrTddSubframeBitmapBR-r13 and fdd-UplinkSubframeBitmapBR-r13 are applied to R16 eMTC. But for NB-IoT, there has Rel-16 subframe-level parameter which is independent from legacy subframe level resource reservation.
Observation 1: There has no subframe-level resources reservation configuration in eMTC R16 NR coexistence parameter, legacy subframe-level resources reservation configuration can be applied.
In order try to reduce the signaling overhead, RAN2 also has asked RAN1 about whether some resource reservation parameters are likely to be the same for uplink and downlink? Per our understanding, the intention of introducing DL resource reservation is to avoid collision with NR SSB, NR CORESET and NR DL SPS while the intention of UL resource reservation may be to avoid collision with NR SRS and NR UL SPS. Even for SPS, since the characteristic of DL SPS and UL SPS may be different, resource reservation for NR DL and UL SPS may also need to be different. So it may be difficult to assume any resource reservation parameters are likely to be the same for uplink and downlink. 
Observation 1: Based on the analysis for different intention respectively for DL resource reservation and UL resource reservation, we understand it may be difficult to assume any resource reservation parameters are likely to be the same for uplink and downlink.
With observation 1, we assume delta configuration between DL and UL configuration may be rarely allowed. Moreover, with the marked signaling overhead for the main fields in the above structure NR-ResourceReservationConfig, we can see for either UL or DL resource reservation configuration, more than 100bits will be consumed at most. Then the maximum signaling overhead for a complete resource reservation configuration would be more than 200bits. If SIB can be used for providing such configuration, the big SIB would introduces additional delay for the system information acquisition and may cause more bad impact on power consumption for all UEs. Therefore, we suggest RAN2 to decide not to specify system information for providing resource reservation parameters for eMTC and NR coexistence.
Proposal 1: It’s suggest RAN2 not to specify system information for providing resource reservation parameters for eMTC and NR coexistence.
Another difference between eMTC and NB-IoT is that besides resource reservation, eMTC additionally supports DL subcarrier puncturing feature. In this feature, some outlying subcarriers can be punctured for LTE-MTC allocated PRBs in order to make the LTE-MTC PRBs are aligned with NR PRBs, which can be illustrated in the following figure


Figure 1 Illustration of LTE-MTC outlying subcarrier
The configuration for this feature is to indicate the number of punctured downlink subcarriers and their locations. Such configuration can be per eMTC narrowband. So we think it can be provided via SIB message. And if DL subcarrier puncturing configuration has been provided via SIB, the configuration in dedicated signalling can be skipped. 
Proposal 2: It’s feasible to provide DL subcarrier puncturing configuration via SIB message.
In order for simplifying configuration during mobility, RAN2 also ask RAN1 about whether coexistence parameters are likely to be the same in neighbour cells on the same carrier frequency? Per our understanding, for eMTC, different neighbour cells on the same carrier frequency may also have different coexistence scenario. For example, different cells may configure NR SSB with different periodicity in DL and have different NR SRS configuration in uplink. Therefore, it’s also difficult to assume any resource reservation parameters are likely to be the same in neighbour cells on the same carrier frequency.
Observation 2: Considering different NR configuration in different neighbor cells, we understand it may be difficult to assume any resource reservation parameters are likely to be the same in neighbour cells on the same carrier frequency.
RAN1 has some further discussion on UE capability. One requirement is to have separate indications for subframe level and slot/symbol-level resource reservation. For slot-level and symbol-level resource reservation, since symbol-level resource reservation need to be indicated by both slot-level bitmap and symbol-level bitmap within the slot, only one capability is enough and which can be used to indicate supporting both slot-level and symbol-level resource reservation together. Moreover, as for eMTC, the legacy subframe-level reservation can be applied for R16 UE, we understand there has no need for eMTC UE to indicate subframe-level resource reservation capability.
Proposal 3: It’s suggest RAN2 to introduce an eMTC UE capability for indicating slot/symbol-level resource reservation capability.

Conclusions
In this contribution, we make the following proposals:
Observation 1: Based on the analysis for different intention respectively for DL resource reservation and UL resource reservation, we understand it may be difficult to assume any resource reservation parameters are likely to be the same for uplink and downlink.
Observation 2: Considering different NR configuration in different neighbor cells, we understand it may be difficult to assume any resource reservation parameters are likely to be the same in neighbour cells on the same carrier frequency.

Proposal 1: It’s suggest RAN2 not to specify system information for providing resource reservation parameters for eMTC and NR coexistence.
Proposal 2: It’s feasible to provide DL subcarrier puncturing configuration via SIB message.
Proposal 3: It’s suggest RAN2 to introduce an eMTC UE capability for indicating slot/symbol-level resource reservation capability.
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