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[bookmark: _Ref492584551]Introduction
One scenario among the agreed NR/LTE DC deployment scenarios has an NR SUL carrier in the low band but without a corresponding DL carrier in the same band. For such a deployment scenario, the UE needs to estimate the path loss corresponding to the SUL carrier in low band to be able to operate power control properly for the SUL carrier. In this document, we propose a solution to address this issue.
[bookmark: _Ref178064866]Discussion
In RAN1#AH_NR2, it was agreed that the NR UL coverage issue needs to be addressed for the following deployment scenarios [1], 
· Scenario #1: DC LTE @ Low Frequency (LF) + NR @ 3.5G
· Scenario #2: DC LTE@LF + NR@3.5G + NR@LF SUL with UL sharing
· Scenario #3: DC LTE@LF1 + NR@ multiple bands (e.g. LF2 and 3.5G)
Scenario #2 uses a supplementary UL carrier in a low frequency band with no corresponding DL NR carrier within the same band. One issue associated with operating such an SUL carrier is uplink power control.
To address the uplink power control issue, in RAN1#90, it was agreed that [2]
· 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.
One issue with the scenario where there is no DL carrier within the same band as the SUL carrier is how power control is performed on the SUL carrier. The main problem is that the UE would need to have a reliable pathloss reference to be able to operate in the UL. There are a few methods that may be considered. One is that the UE measures pathloss at the correspond NR DL carrier. However, this NR carrier would be located in another band potentially multiple 1 GHz apart. Consequently, the pathloss will be different. It may also be difficult to compensate with a fixed offset. The reason is that propagation of the signaling maybe different on the different frequency bands. Another method would instead be that the UE uses the CRS from the associated LTE DL that is available in the same band as the NR UL. The UE would then be configured with the PCI and output power of the LTE DL carrier that is most suited as pathloss reference (typical the DL carrier that is paired with the UL carrier on the same frequency). Further, the UE could also be configured with the bandwidth of the LTE DL carrier to be able to perform RSRP measurement. The UE would be configured with this already to perform random access on the NR UL. The pathloss reference derived based on CRS can be used in determining the power adjustment for SUL.
Proposal 1:
· NR supports to have LTE CRS as pathloss reference
· For a given NR UL carrier at a given frequency UE is configured to use an LTE carrier CRS on a given frequency as pathloss reference
· The UE is configured with the PCI and the transmission power of the LTE carrier
· If the LTE carrier is TDD, the NR UE is further given the LTE UL/DL configuration to be able to identify the DL subframes
Conclusion
In this contribution, we discuss path loss estimation for a NR/LTE DC deployment scenario with NR SUL carrier in the low band but without a corresponding DL carrier in the same band and propose the following
Proposal 1:
· NR supports to have LTE CRS as pathloss reference
· For a given NR UL carrier at a given frequency UE is configured to use an LTE carrier CRS on a given frequency as pathloss reference
· The UE is configured with the PCI and the transmission power of the LTE carrier
· If the LTE carrier is TDD, the NR UE is further given the LTE UL/DL configuration to be able to identify the DL subframes
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]Chairman's Notes, 3GPP TSG RAN WG1 Meeting NR Ad-Hoc #2
Chairman's Notes, 3GPP TSG RAN WG1 Meeting#90 




	2/2	
