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Introduction

In RAN1#109e [1], the following agreements were made regarding co-channel coexistence for LTE and NR sidelink:

	Agreement
For the study of co-channel coexistence solutions in Rel-18, the combination of operational modes Mode 2 NR SL with Mode 4 LTE SL (Combination A) is considered with high priority.
· FFS: Whether/how to support Mode 1 NR SL + Mode 4 LTE SL (Combination B) and/or Mode 2 NR SL + Mode 3 LTE SL (Combination C).
Agreement
Feasibility of semi-static resource pool partitioning and dynamic resource sharing as possible solutions for co-channel coexistence are to be studied.
Agreement
For studying the feasibility of dynamic resource sharing as a possible solution for co-channel coexistence, 
· For device type A, the NR SL module uses the sensing and resource reservation information shared by the LTE SL module.
· FFS details on how the NR SL module uses this information.
· FFS details on how the LTE SL module shares the information to the NR SL module, exact information shared, timeline etc.
· FFS: Whether/how to define other method(s) for device type A to be aware of resources being occupied by LTE SL.
· FFS: Whether/how device type B should be supported.






The general framework of co-channel coexistence is very important to make possible a smooth and gradual adoption NR sidelink technology, increase the spectrum usage efficiency, and enable more deployment flexibility [2]. As well-known, both NR and LTE are expected to be, at least initially, complementary, being LTE SL and NR SL mainly used for safety (in the very short-term) and advanced (in the short to medium term) applications, respectively. In this context, it is necessary to introduce mechanisms to allow NR SL to gradually take over the ITS spectrum, while coexisting with LTE SL.

In this contribution, we provide our views about operational modes (i.e., Combinations B and C), resource sharing for LTE SL and NR SL co-channel coexistence, and the need for methods to enable Type A devices to be aware of the resources occupied by LTE SL. 

General Principles and Operational Modes

For co-channel coexistence, we consider that several principles should be adopted. While in practice, it will be common to find Type A devices (implementing both LTE SL and NR SL), the solutions adopted for co-channel co-existence should not assume only that, excluding the possibility of having Type B and Type C devices. In the same manner, we consider that the framework for co-channel coexistence should be transparent to LTE SL, i.e., no changes in LTE SL specifications are desired, except perhaps in certain configurations and higher layer signalling. Co-channel coexistence should be limited, as much as possible to NR SL Rel. 18, to guarantee backward compatibility with NR SL Rel. 16-17. Finally, new mechanisms and optimizations to leverage the co-location of LTE SL and NR SL in Type A devices can be considered, as long as they are compatible with existing and future commercial developments to minimize the impact on end costumers. 

Proposal 1: The study of co-channel coexistence, while focusing on NR SL Rel. 18, should be functional and compatible with the presence of Type A, B, and C devices.  

Bearing in mind the previous, we recommend that the scenarios defined by Combination B and Combination C should be supported from co-channel coexistence perspective. Both scenarios are depicted in Figure 1.  


Figure 1. Illustration of two possible operational modes in Cellular-V2X.

As indicated before, co-channel coexistence should be transparent to LTE SL, and hence, from NR SL perspective, there is no difference between LTE SL traffic/activity in Combination A and Combination C. Similar reasoning applies for Combination A and Combination B, with respect to LTE UE. In addition, we consider convenient to leverage the network deployment, if possible. 

Proposal 2: The study of co-channel coexistence should also consider Combination B and Combination C.  

Views on Resource Sharing

In our opinion, there is a good consensus in RAN1 about the types, pros, and cons of the different types of resource sharing for LTE SL and NR SL co-channel coexistence. Figure 2 illustrates the two fundamental options, which require some time-domain coordination, as co-channel implies the use of the same frequency resources. Given that LTE and NR SL are expected to operate out of coverage, and that there are not agile mechanisms for resource pool re-configuration, we believe that static resource partitioning (Non-overlapping in Figure 2) is less relevant for the study of co-channel coexistence. Given this, static resource partitioning would not allow a flexible and gradual transition between RATs, e.g., gradual and increasing introduction of NR SL. Even if semi-static reconfiguration of resources is assumed, solutions should be compatible the possibility of full co-channel overlapping.

Proposal 3: The study of co-channel co-existence should prioritize schemes allowing dynamic resource sharing between LTE SL and NR SL. 



Figure 2. Schemes for resource-sharing between LTE SL and NR SL.

However, with respect to several other aspects including the need for common synchronization or the capability of NR SL Rel. 18 to decode LTE signals (control or data), the level of common understanding in RAN1about the associated trade-offs, pros, and cons requires further alignment and study.   

Proposal 4: RAN1 to study and clearly identify the pros, cons, and tradeoffs of:
· LTE SL and NR SL synchronization,
· usage of multiple numerologies in NR,
· PSFCH handling,
· possibility of new explicit signalling to make aware NR SL about LTE resource reservation,
· intra-device optimizations and information exchange: timing, format, types.


Summary 

In this contribution, our view about operational modes (i.e., Combinations B and C), resource sharing for LTE SL and NR SL co-channel coexistence, and the need for methods to enable Type A devices to be aware of the resources occupied by LTE SL. The proposals are summarized as follows:

Proposal 1: The study of co-channel coexistence, while focusing on NR SL Rel. 18, should be functional and compatible with the presence of Type A, B, and C devices.  

Proposal 2: The study of co-channel coexistence should also consider Combination B and Combination C.  

Proposal 3: The study of co-channel co-existence should prioritize schemes allowing dynamic resource sharing between LTE SL and NR SL. 

Proposal 4: RAN1 to study and clearly identify the pros, cons, and tradeoffs of:
· LTE SL and NR SL synchronization,
· usage of multiple numerologies in NR,
· PSFCH Handling,
· possibility of new explicit signalling to make aware NR SL about LTE resource reservation,
· intra-device optimizations and information exchange: timing, format, types.
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