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Introduction
RAN1 sent RAN3 an LS identifying required signalling to support DL/UL sharing on overlapping and adjacent spectrum [1]:
Agreements:

· For LTE-NR coexistence in overlapping spectrum,
· Send an LS to RAN3 to specify the Xn interface and enhanced X2 interface messages that enable coordination between LTE and NR, including
· LTE cell on/off configuration with details up to RAN3
· LTE MBSFN subframe configuration
· DL and/or UL carrier center frequency (ARFCN) 
· Carrier bandwidth
· 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
· Indication of semi-statically used resources (to avoid collisions with, e.g., CSI-RS, SRS, PRACH, PUCCH, DRS, PSS/SSS, PBCH, …)
· Indication of slots/PRBs not intended for transmissions by the eNB and gNB, respectively
· For LTE-NR coexistence in adjacent spectrum,
· Send an LS to RAN3 to specify the Xn interface and enhanced X2 interface messages that enable coordination between LTE and NR, including
· 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
· TDD UL/DL configuration in case of LTE and NR and special subframe configuration in case of LTE

The following was captured from the RAN3#98 chairman’s notes:
CB: # 58_ LTE-NR_Coex
-  WF
- capture proposals (if agreeable)
- include comments from companies (if agreeable)
- non-UE-associated signaling (if agreeable)
- St2 (if feasible)
- St3 (if feasible)
(AT&T)

This document summarizes discussion during RAN3#98 and proposes a way forward for LTE-NR Coexistence on overlapping and adjacent spectrum.
Discussion 
This section addresses working assumptions and some of the open issues identified in [2]:
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 -∞).

Proposal 1: Signalling for the DL sharing scenario (Scenario 1) can support both indication of time/frequency resources (e.g. FDM/TDM patterns). Detailed Stage 2/3 CRs on the signalling details are encouraged for the next meeting, e.g. whether/how to indicate LTE/NR RS configurations/patterns vs. time/frequency bitmap(s).

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

Proposal 2: Signalling for the UL sharing scenario (Scenario 2) can support both indication of time/frequency resources (e.g. FDM/TDM patterns). Detailed Stage 2/3 CRs on the signalling details are encouraged for the next meeting.
· Working assumption: PRB-level granularity for frequency resources
· Working assumption: Slot-level granularity for time resources

Scenario 3 (adjacent spectrum) 
· Working assumption: Subframe Assignment and Special Subframe Info IEs may be used. 

Proposal 3: Continue discussion in the next meeting on the working assumption for the adjacent spectrum scenario (Scenario 3), especially on the need for indicating a DL/UL switching pattern.

Stage 2 Open Issues:
· Should bi-directional procedure be introduced, i.e. both eNB and gNB can initiate the coordination?

Proposal 4: A bi-directional procedure is introduced, i.e. both eNB and gNB can initiate the coordination.

· Existing X2 signalling is per cell granularity – would frequency carrier (EARFCN) granularity be sufficient? 

Proposal 5: Cell-level granularity is the basis for signalling on X2/Xn. 

Remaining Open Issues 
This section lists remaining open issues:

Remaining open issues – stage 2:

· 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?
· Shall RAN3 consider support of NB-IoT in mentioned scenarios?


Remaining 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?
Summary  
The following are proposals and working assumptions for LTE-NR Coexistence in overlapping and adjacent spectrum:
Proposal 1: Signalling for the DL sharing scenario (Scenario 1) can support both indication of time/frequency resources (e.g. FDM/TDM patterns). Detailed Stage 2/3 CRs on the signalling details are encouraged for the next meeting, e.g. whether/how to indicate LTE/NR RS configurations/patterns vs. time/frequency bitmap(s).
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Proposal 2: Signalling for the UL sharing scenario (Scenario 2) can support both indication of time/frequency resources (e.g. FDM/TDM patterns). Detailed Stage 2/3 CRs on the signalling details are encouraged for the next meeting.
· Working assumption: PRB-level granularity for frequency resources
· Working assumption: Slot-level granularity for time resources

Proposal 3: Continue discussion in the next meeting on the working assumption for the adjacent spectrum scenario (Scenario 3), especially on the need for indicating a DL/UL switching pattern.

Proposal 4: A bi-directional procedure is introduced, i.e. both eNB and gNB can initiate the coordination.

Proposal 5: Cell-level granularity is the basis for signalling on X2/Xn. 

The following are remaining open issues to be resolved:
Remaining open issues – stage 2:

· 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?
· Shall RAN3 consider support of NB-IoT in mentioned scenarios?


Remaining 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?
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