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A new study item on NR V2X was agreed in RAN plenary meeting # 80 [1]. In the agreed study item descriptions [2], there are six objectives: sidelink design, Uu enhancements for advanced V2X use cases, Uu-based sidelink resource allocation/configuration, RAT/interface selection for operation, QoS management and coexistence.
In this contribution, we provide our views on the objective of coexistence.
Discussion
In-device Adjacent Channel Interference Avoidance 
The in-device coexistence with interference avoidance was studied in LTE [3]. A UE may be equipped with LTE, WiFi and Bluetooth transceivers and GNSS receivers. Because the frequency bands used by these transceivers may be close to each other, the in-device coexistence interference scenarios exist due to Out Of Band (OOB) emissions. 
It is known [2] that the coexistence requirements and mechanisms of NR sidelink with non-3GPP technologies are not in the scope of this study item. Hence, we may only focus on the in-device coexistence interference between LTE sidelink transmissions and NR sidelink transmissions. By the study item descriptions [2], the NR sidelink and LTE sidelink operations are for the “not co-channel” scenario, which include both adjacent channels and widely separately channels. We think coexistence interference may only occur in the adjacent channel case. 
The NR OOB emissions were studied in RAN4 specifications [4] [5]. The Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centered on the assigned channel frequency to the filtered mean power centered on an adjacent channel frequency. The minimum requirements for NR ACLR are provided.
NR sidelink frequency band deployments and frequency band requirements are still not fully defined, e.g., the frequency gap between a NR sidelink channel and a LTE sidelink channel, the frequency band of a neighbor NR sidelink channel and a LTE sidelink channel, the transmission power of the NR sidelink channel, the tolerance level of a NR sidelink channel to LTE OOB signal, etc. Hence, it is desirable to have some inputs from RAN4 on whether or not the in-device interference between NR sidelink and LTE sidelink is an issue. Hence, we have the following proposal:
Proposal 1: The study of in-device interference between NR sidelink and LTE sidelink should be based on RAN4 inputs. 

In-device Coexistence 
In LTE sidelink, the carrier aggregation was agreed for up to 8 carrier frequencies. In practice, the actual number of carriers may be restricted by transmit capability limitations. For example, several possible limitations were identified in the LTE V2X study [4]: 1). Number of TX chains less than the number of configured TX carriers; 2). UE does not support the given band combination; 3). TX chain switching time; 4). UE cannot fulfill the RF requirement. 
For a UE with limited TX capability, three options were studied for mode 4 UE resource selection [4]:
Option 1: When the UE performs the resource selection for a certain carrier, any subframe of that carrier shall be excluded from the reported candidate resource set if using that subframe exceeds its TX capability limitation under the given resource reservation in the other carriers. 
Option 2: If the per-carrier independent resource selection leads to transmissions beyond the TX capability of the UE in a subframe, the UE re-does resource selection within the given reported candidate resource set until the resultant transmission resources can be supported by the UE.
Option 3: After performing the per-carrier independent resource selection, the UE shall drop transmission in a subframe where using that subframe exceed its TX capability limitation. 
It was agreed [5] that Option 1 or Option 3 will be used to address this issue. The data PPPP value is applied in the carrier resource selection. 
We think the same TX capability limitation may exist for a device which supports both LTE sidelink and NR sidelink. 
A mode 4 UE may perform the resource selection procedure on a LTE channel and a NR channel for its separate data transmissions. Like Option 1 above, the resource selection on one channel may depend on the resource reservation on the other channel.  
It is also possible to perform independent resource selection on a LTE channel and a NR channel, but then it is necessary to drop the data transmissions on one sidelink channel, given a TX capability limitation. 
LTE sidelink and NR sidelink may support different types of services and the data associated with these services may have different priority levels. Furthermore, some additional QoS parameters may be introduced to the NR physical layer, and the selection criteria between LTE transmissions and NR transmissions needs to be further studied. 
Proposal 2: For a mode 4 UE with TX capability limitations, joint resource selection schemes for LTE and NR sidelink transmissions should be studied.

Conclusion
In this contribution, we provided our views on the coexistence between LTE sidelink transmissions and NR sidelink transmissions. Our proposals are as follows:
Proposal 1: The study of in-device interference between NR sidelink and LTE sidelink should be based on RAN4 inputs. 
Proposal 2: For a mode 4 UE with TX capability limitations, joint resource selection schemes for LTE and NR sidelink transmissions should be studied.
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