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1
Introduction
With reference to LS from RAN1 [1], this paper proposes a way forward on RAN3 aspects relative to LTE-NR Coexistence (carrier sharing) feature, following online discussions at RAN3#97bis:

-  clarify scenario (see 3397)

- check what is already available in LTE and check its applicability to this scenario

- considerations on per-UE / per-cell / per-UE-group information? (if applicable)

- granularity?

- identify open issues

The feature is described as follows in the NR WID [2]:
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Scenarios and potentially applicable X2 signalling
Scenario 1: LTE-NR coexistence in overlapping DL spectrum
	RAN1 request [1]
	Existing X2AP signalling
	Comment

	LTE cell on/off configuration
	Cell Activation procedure, Deactivation Indication IE 
	DRS info (DMTC) not supported

	LTE MBSFN subframe configuration
	MBSFN Subframe Info IE
	partly supported, an additional parameter is needed to indicate the number of reserved control symbols in the MBSFN subframe.

	DL center frequency (ARFCN)
	DL EARFCN IE (FDD) / EARFCN IE (TDD)
	supported

	Carrier bandwidth
	DL Transmission Bandwidth IE
	supported

	Signaling related to timing synchronization and SFN

Note: this does not require the network to be synchronized and/or SFN aligned and/or radio frame boundary aligned

Note: It is up to RAN3 if this requires new procedures in addition to signaling support


	
	not supported

	Indication of semi-statically used resources (to avoid collisions with, e.g., CSI-RS, DRS, PSS/SSS, PBCH, …)


	
	CSI-RS, DRS, PSS/SSS and PBCH are not transmitted in MBSFN subframes (FFS for CSI-RS and DRS)

	Indication of slots/PRBs not intended for transmissions by the eNB
	Subframes: MBSFN Subframe Info IE, or ABS Pattern Info IE 
PRB: RNTP IE, with RNTP threshold set to -∞.
Subframes and PRB: Enhanced RNTP IE, with RNTP threshold set to -∞.
	MBSFN / ABS: At least enhanced semantics required, e.g.: No PDSCH transmission intended in signalled MBSFN (or ABS) subframes. 


Scenario 2: LTE-NR coexistence in overlapping UL spectrum

	RAN1 request [1]
	Existing X2AP signalling
	Comment

	LTE cell on/off configuration
	Cell Activation procedure, Deactivation Indication IE 
	

	UL center frequency (ARFCN)
	UL EARFCN IE (FDD) / EARFCN IE (TDD)
	supported

	UL carrier bandwidth
	UL Transmission Bandwidth IE
	supported

	Signaling related to timing synchronization and SFN

Note: this does not require the network to be synchronized and/or SFN aligned and/or radio frame boundary aligned

Note: It is up to RAN3 if this requires new procedures in addition to signaling support


	
	not supported

	Indication of semi-statically used resources (to avoid collisions with, e.g., SRS, PRACH, PUCCH, …)


	for PRACH: PRACH Configuration IE
	other information not supported 

	Indication of slots/PRBs not intended for transmissions by the eNB
	PRB: UL High Interference Indication IE
	Subframe: not supported.

PRB: At least enhanced semantics required (e.g.: no PUSCH transmission intended in PRBs marked as “low interference sensitivity”)


Scenario 3: LTE-NR coexistence in adjacent spectrum

	RAN1 request [1]
	Existing X2AP signalling
	Comment

	Signaling related to timing synchronization and SFN

Note: this does not require the network to be synchronized and/or SFN aligned and/or radio frame boundary aligned

Note: It is up to RAN3 if this requires new procedures in addition to signaling support


	
	The scenario relates to TDD, so eNBs and gNBs will be synchronised.

	TDD UL/DL configuration in case of LTE and NR and special subframe configuration in case of LTE
	Subframe Assignment IE, Special Subframe Info IE
	supported


4
Working assumptions and open issues
Working assumptions:

· Scenario 2 (UL): Scheduling resources not used for PUSCH to be signalled based on FDM solution, e.g. similarly to UL High Interference Indication IE.

· Scenario 3 (adjacent spectrum): Subframe Assignment and Special Subframe Info IEs may be used. 
Open issues – stage 2:

· Should bi-directional procedure be introduced, i.e. both eNB and gNB can initiate the coordination?
· Generic resource set indications bitmaps with RB and OFDM symbol granularity as agreed for NR in RAN1 may also be applicable/beneficial for indication of semi-statically used resources (to avoid collisions with, e.g., SRS, PRACH, PUCCH, …)

· How to support signalling related to timing synchronization and SFN.
· Can RAN3 assume availability of common time-of-day in eNB and gNB?

· Scenario 1 (DL): Signalling of scheduling resources that are not used for PDSCH: down-selection between MBSFN Subframe Info IE (enhanced semantics + additional parameter), ABS Pattern Info IE (enhanced semantics), RNTP IE and Enhanced RNTP IE (both with RNTP threshold set to -∞).

· Shall RAN3 consider support of NB-IoT in mentioned scenarios?
Open issues – stage 3:

· How to support DRS configuration? (note: DRS is not scheduled in MBSFN subframes (FFS))

· How to support CSI-RS configuration? (note: CSI-RS is not scheduled in MBSFN subframes (FFS))

· How to support PBCH configuration? (note: PBCH is not scheduled in MBSFN subframes)

· How to support SRS configuration?

· How to support PUCCH configuration?
· Existing X2 signalling is per cell granularity – would frequency carrier (EARFCN) granularity be sufficient? 
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-	NR-LTE co-existence mechanisms [RAN1, RAN2, RAN3, RAN4];


-	Support co-existence of LTE UL and NR UL within the bandwidth of an LTE component carrier and co-existence of LTE DL and NR DL within the bandwidth of an LTE component carrier, and identify and specify at least one NR band/LTE-NR band combination for this operation.


-	Minimize impact to NR physical layer design to enable this co-existence.


-	No impact to the ability of legacy LTE devices to operate on the LTE carrier co-existing with NR


-	No implication that all UEs have to support simultaneous connection of NR and LTE in the bandwidth of an LTE component carrier, in accordance with RP-172104











