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Introduction
At the RAN#80 meeting, the new SID on NR V2X was approved [1]. The study item includes the following objective about coexistence between NR sidelink and LTE sidelink in a UE:
Coexistence [RAN1]:  
· In-device coexistence: Study the feasibility of the coexistence mechanisms when NR sidelink and LTE sidelink technologies are equipped in the same vehicle for the ‘not co-channel’ scenario: 
· Advanced V2X services provided by NR sidelink coexisting with V2X service provided by LTE sidelink in different channels (i.e., not co-channel).  Not co-channel could include both adjacent channel and channels that are sufficiently far apart.
NOTE: It is assumed that any coexistence requirements and mechanisms of NR sidelink with non-3GPP technologies will not be defined by 3GPP.

[bookmark: OLE_LINK5]In this contribution, we mainly discuss some problems about the coexistence mechanisms.

Discussion
Problems of coexistence
According to the objective about coexistence mentioned above, this study only considers the coexistence between the advanced V2X services provided by NR sidelink (named NR V2X services) and V2X service provided by LTE sidelink (named LTE V2X service) in which one UE supports both NR sidelink and LTE sidelink technologies, i.e., in-device coexistence. 
· In-device coexistence
The first problem is the interference that exists between the two channels in a device. If NR V2X services and LTE V2X service are carried in two channels within a band, transmission and reception may not happen simultaneously due to the half-duplex restriction. Considering the case that the two channels are in the state of transmission at the same time, if the offset of the transmit power between the two channels is too much, one channel would impact the reception of the other channel in the receiver. On the other hand, if NR V2X services and LTE V2X service are carried in two channels out-of-band, transmission and reception can be performed at the same time in a UE. The transmit power of the transmitter may be much higher than the received power level of the receiver because the transmitter and the receiver are within close proximity in a UE. Then in-device coexistence interference may be caused due to the two channels being adjacent or sufficiently far apart. Some methods need to be investigated to mitigate in-device coexistence interference. But from our point of view, this should be studied in RAN4.
Proposal 1: The problem of in-device coexistence interference would exist when NR V2X services and LTE V2X service coexist in the same vehicle for the ‘not co-channel’ scenario. But it belongs to the scope of RAN4.
· Half-duplex restriction
In general, there is one transceiver in a band. Based on this assumption, if NR V2X services and LTE V2X service are supported in ‘not co-channel’ scenario within a band, the transmitter and the receiver cannot work in the two channels at the same time, i.e., the problem of half-duplex restriction would exist.
If NR V2X services and LTE V2X service coexist in two channels out-of-band, the problem of half-duplex restriction would not exist anymore.
Observation 1: If NR V2X services and LTE V2X service coexist in ‘not co-channel’ scenario within a band, the problem of half-duplex restriction would exist. 
· Power restriction
Transmit power in a device is limited. Power restriction should be noted when NRV2X services and LTE V2X coexist in different channels in the ‘not co-channel’ scenario because the power amplifier is shared either in a band or in different bands. For example, when NR V2X services have been scheduled in a channel, the remaining power can be determined. If an LTE V2X service needs to transmit at the same time as the NR V2X services, the size of the LTE V2X data that can be scheduled is limited by the remaining power. 
Observation 2: If NR V2X services and LTE V2X service coexist in the ‘not co-channel’ scenario within a band, the transmit power restriction would exist.
Potential solutions
From the point of RAN1, some potential solutions can be investigated in the following directions to mitigate the problems discussed above.
· TDM for transmission/reception
Duo to the half-duplex restriction in the in-band case, NR sidelink channel and LTE V2X channel, the transmitter and the receiver cannot work in the two channels at the same time. Transmission in one channel and reception in the other channel can only be supported in different time resources (e.g., subframes or slots). For example, a set of gaps are configured for LTE V2X transmission. In these gaps, NR V2X reception would be dropped. Or the UE could drop one sidelink transmission/reception according to a certain priority rule when the two kinds of sidelink reception/transmission collide in the time domain. The missed transmission and reception can be compensated via other means, e.g., retransmission.
On the other hand, TDM for transmission/reception can avoid in-device coexistence interference when NR sidelink transmission/reception and LTE sidelink reception/transmission coexist in ‘not co-channel’ out-of-band. Otherwise, it is possible that the reception would be impacted by the transmission. 
Proposal 2: TDM for transmission/reception in two channels for the ‘not co-channel’ in-device coexistence should be further studied for consideration.
· Power management
Power management includes power allocation as well as power control. When NR V2X transmission and LTE V2X transmission coexist at the same time, transmit power should be allocated in the two channels. By this way, the two channel transmissions can be fully finished (i.e., not enough power to support the transmission of all scheduled data). The introduction of a rule for power sharing between the channels could be considered. For example, the two channels sharing transmit power based on the same ratio or the LTE V2X service could be scheduled with higher priority as a rule. The UE could also drop transmission in one channel in order to ensure there is enough transmit power for the transmission in the other channel with the higher priority.
On the other hand, power control is helpful for mitigating in-device coexistence interference. The UE can report the requirement of power reduction even the adjustment values of the power control parameters to the eNB or gNB. Upon reception of the report, the eNB or gNB can accept the suggestion of the UE and adjust the UE transmission power. If the sidelink transmission is unicast, the receiver can feedback the power control requirement to the NB/gNB or the transmitter. 
Proposal 3: Power management for services in two channels for the ‘not co-channel’ in-device should be further studied for consideration.
Conclusion
This contribution focused on in-device coexistence between NR sidelink services and LTE sidelink service in ‘not co-channel’. It also includes the following observations and proposals:
Proposal 1: The problem of in-device coexistence interference would exist when NR V2X services and LTE V2X service coexist in the same vehicle for the ‘not co-channel’ scenario. But it belongs to the scope of RAN4.
Observation 1: If NR V2X services and LTE V2X service coexist in ‘not co-channel’ scenario within a band, the problem of half-duplex restriction would exist.
Observation 2: If NR V2X services and LTE V2X service coexist in the ‘not co-channel’ scenario within a band, the transmit power restriction would exist.
Proposal 2: TDM for transmission/reception in two channels for the ‘not co-channel’ in-device should be further studied for consideration.
Proposal 3: Power management for services in two channels for the ‘not co-channel’ in- device should be further studied for consideration.
Reference
[1] RP-181480, New SID: Study on NR V2X


1

