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In RAN1#90, aspects of LTE-NR coexistence were discussed with the following agreements, 

Agreements:
· Define the necessary mechanisms to ensure that NR-PUSCH which carries only control information can reach a similar coverage as NR DL control in scenario 1
· Example mechanisms 
· Support for a small TB size design to carry RLC-feedback and CSI-feedback
· FFS for piggybacking HARQ-ACK
· Support for TTI bundling / repetition, TBS scaling for improved coverage for NR-PUSCH
· Note that these mechanisms may be useful for other scenarios, e.g., scenario 2


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
LS in R1-1715041 was endorsed

Agreements:
· RAN1 should investigate resource management approaches (e.g., time-domain, frequency-domain, etc.) for handling harmonic-related interference between a pair of UL (F1) and DL (F2) carriers 
· The investigation should include performance, complexity, necessary potential specification impacts (e.g., network signaling, etc.), etc.


Agreements:
· When the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), but the UE operates on only one of the carriers at a given time among a pair of LTE and NR carriers
· For LTE carrier, UE can be configured with 
· Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell 
· For scheduling/HARQ timing of LTE FDD carrier, DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell is applied
· UE is allowed to transmit NR UL signals at least in the subframe(s) where LTE UL transmission is not allowed according to the DL-reference UL/DL configuration
· FFS whether or not a UE-specific subframe offset for the DL-reference UL/DL configuration can be configured considering system resource utilization and potential spec impact
· Case 2: Release 15 LTE-FDD HARQ timing
· No impact on LTE RAN1 specifications
· Note: it doesn’t necessarily imply that UE has to support both cases
	
Agreements:
· For NR UE initial access based on RACH configuration for an SUL carrier 
· RACH configuration for the SUL carrier is broadcasted in RMSI
· The configuration information for the SUL carrier is sufficient for UEs to complete RACH procedure via only that SUL carrier
· In particular the configuration information includes all necessary power control parameters
· The configuration information for the SUL carrier includes a threshold. The UE selects that SUL carrier for initial access if and only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold
· If the UE starts its RACH procedure on the SUL carrier, then the RACH procedure is completed with all uplink transmission taking place on that carrier
· It is expected that the network would be able to request a connected-mode UE to initiate a RACH procedure towards any uplink carrier for path-loss and timing-advance acquisition
· Sent an LS accommodating above agreement to RAN2 
R1-1715260	 LS on initial access with SUL	Huawei


Agreements:
· Each UL carrier (including SUL) available for initial access has its own separate power control configuration.
· Power adjustment for SUL should be taken into account in the uplink power control
· The power adjustment for SUL can be used to compensate the difference between a pathloss estimate for the SUL frequency and the path loss estimated on the DL carrier where the UE receives the RMSI.
· Note: it may be possible to include the power adjustment in P0.

In this contribution, we discuss the remaining details of NR/LTE coexistence. 
Remaining details of NR-LTE Coexistence
In RAN1#90, it was agreed that RAN1 should investigate resource management approaches (e.g., time-domain, frequency-domain, etc.) for handling harmonic-related interference between a pair of UL (F1) and DL (F2) carriers.   The investigation should include performance, complexity, necessary potential specification impacts (e.g., network signaling, etc.), etc.

The deployment scenario of NR-LTE coexistence is that both LTE and NR operate at same area with frequency band at harmonic mixing. . The UL/DL traffic arrival of LTE and NR would be bursty.    Cross-link interference between LTE UL to NR DL would happen only when    The potential of harmonic mixing that NR UE reception will be strongly interfered by nearby LTE UEs’ transmission when NR is operating in the spectrum of LTE harmonic.    The short-term interference caused by harmonic mixing would reflect in the UE CQI measurements,  UE would experience severe interference when the aggressor LTE UEs are in close distance during the CQI measurements.   gNB could adjust the MCS setting based on the CQI feedback to battle for the short-term harmonic mixing interference. Since short-term interference would not last long, the scheduling solution could mitigate  the harmonic mixing interference through MCS setting.  

Proposal 1: The short-term harmonic mixing interference could be mitigated through MCS adjustment by implementation.

If the harmonic mixing interference persists, the long-term interference measurements, such as RSSI, would reflect high interference value.  If there is DL interference only without harmonic mixing interference, RSSI should be low with small variation.   When strong harmonic mixing interference happens to the UE, UE would have spike on RSSI.    The long-term harmonic mixing interference would reflect on RSSI measurements, which RSSI values would be persistently high.   A trigger event of RSSI measurement could be defined to identify the harmonic mixing interference.  .  UE will be configured with a threshold when the RSSI is too high and report the RSSI values to the gNB.  The gNB could coordinate with LTE scheduler to see if large amount of UL data had been scheduled to transmit in the same cell.  This would help the gNB to mitigate the long-term harmonic mixing interference. 

Proposal 2: A trigger event of RSSI measurements could be defined to identify harmonic mixing interference.   


Conclusions
In this contribution, we discussed the remaining details of NR-LTE coexistence in the overlapped spectrum or adjacent spectrums.   We have the following proposals,  
· Proposal 1: The short-term harmonic mixing interference could be mitigated through MCS adjustment by implementation.
· Proposal 2: A trigger event of RSSI measurements could be defined to identify harmonic mixing interference.   
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