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Introduction
In RAN1#98, the following agreements were made on in-device coexistence [1].
	Agreements:
Unless packet priorities of both LTE and NR sidelink are known to both RATs prior to time of collision (subject to processing time restriction), then
· It is up to UE implementation to handle LTE Tx/NR Rx overlap.
· It is up to UE implementation to handle NR Tx and LTE Rx overlap.

Agreements:
· RAN1 understands that NR V2X priority field and PPPP are directly comparable i.e. the same numerical value has the same meaning in both the RATs. 
· Ask SA2 to confirm the understanding. If understanding is incorrect, please provide solution.



In this contribution we discuss remaining issues on in-device coexistence, and propose network assistance message for help network resolve potential coexistence issues between LTE V2X and NR V2X.
Discussion
[bookmark: _GoBack]Long-term TDM and short-term TDM solutions have been agreed for in-device coexistence between LTE V2X and NR V2X. Long-term TDM relies on non-overlapping resource configuration by network implementation and no specification impact is needed. 
Short-term TDM requires information exchange between two RAT modules and is only feasible when the traffic load is below an acceptable level. It has been agreed that Tx-Tx coexistence can be handled at UE as long as the RAT priority information is available with sufficient time before the transmissions start. The other Rx-Rx and Tx-Rx coexistence cases are left to UE implementation.
In the following we propose network assistance messages to help network resolve potential coexistence issues at UEs that do not support stringent processing time requirements for short-term TDM.

Network assistance reporting
Long-term TDM and short-term TDM solutions avoid coexistence issues preemptively before collision occurs by dropping one of the RATs. It is also important to define mechanisms to overcome a coexistence problem after a collision occurs for following reasons:
· Short-term TDM feasibility depends on information exchange delay between RAT modules, and there are cases where neither of the packets can be dropped in time. When such collision occurs, it is desirable to inform the network to prevent such collisions in the future. 
· Long-term TDM depends on network configuration of non-overlapping resources between RATs. In a possible scenario, UE may have two separate connections to eNB and gNB to control LTE sidelink and NR sidelink respctively. Due to lack of backend coordination or due to one of the RATs being in out-of-coverage state, overlapping LTE sidelink and NR sidelink resources may be configured at UE by mistake. Since UE is not expected to perform any inter-module information exchange between RATs in long-term TDM, a packet collision may occur. It would be beneficial to provide the network with information on how and when a collision occurred.
· Another potential cause for a collision can be imperfect synchronization between RATs. Since TDM solutions require tight synchronization in sidelink, any time misalignment could cause a packet collision. 
Observation 1: Packet collisions are sometimes unavoidable at UE despite TDM solutions.

In our view, it is useful to allow UE to inform the network when a packet collision due to coexistence occurs.
Proposal 1: Support network assistance indication messages that allow UEs to inform the network after a packet collision occur due to in-device coexistence of LTE-V2X and NR-V2X. 
If a UE realizes that it cannot solve the sidelink coexistence issue by itself, UE can send an indication message to network to request assistance via higher-layer signalling. After network receives the message, network can choose to adjust some of the sidelink configuration parameters at UE (such as resource pool). After UE receives its new configuration, UE can alert the network later if a similar collision occurs again (e.g., during the next transmission occasion of the same periodic LTE traffic). See Figure 1.
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Figure 1: Indication message to network can help overcome coexistence issue.
Indication messages sent to network by in-coverage UEs may include some of the following information to assist gNB:
· Affected frequency resources
· Affected time resources
· Interference direction (i.e., LTE-to-NR or NR-to-LTE)
· Any hardware sharing issues
· Desired resource reservation configuration
· DRX information
· Traffic information of colliding packets (e.g., transmission periodicity, packet latency/priority)
After such a collision indication is received, gNB can provide UE with a solution that may involve one of the following configurations:
· Configuration of a new resource pool
· Reconfiguration of BWP
· Allocation of different resources for mode-1 dynamic grants
· Re-configuration of configured grants (grant-free)
· Assignment of a different TDM pattern (e.g., DTX and/or DRX)
· Configuration of new transmission priority/dropping rules
· Re-routing sidelink traffic through Uu

We propose the following: 
Proposal 2: Indication message sent by an in-coverage UE to gNB should provide information on collision type and affected packet traffic. 
· Exact message content FFS.
Conclusions
We have the following observation:

Observation 1: Packet collisions are sometimes unavoidable at UE despite TDM solutions.

We have the following proposals:

Proposal 1: Support network assistance indication messages that allow UEs to inform the network after a packet collision occur due to in-device coexistence of LTE-V2X and NR-V2X.
Proposal 2: Indication message sent by an in-coverage UE to gNB should provide information on collision type and affected packet traffic. 
· Exact message content FFS.
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