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1. Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The new V2X WI has been approved in RAN#83 meeting [1]. One of the objectives is to identify the solution for ‘not co-channel’ in-device coexistence between LTE and NR sidelinks:
	· Solutions for ‘not co-channel’ in-device coexistence between LTE and NR sidelinks
· TDM-based solutions as per the study outcome [RAN1, RAN2, RAN4]
· FDM-based solutions with static power allocation as per the study outcome [RAN4]
· This will not consider the case where LTE and NR sidelinks are in the same frequency band.
· No impact to LTE specifications at least from RAN1 and RAN2 perspective.



During the study phase, the TDM-based solutions were discussed, and two types of TDM solutions were considered:
1.	Long-term timescale coordination, where potential transmissions in time of LTE and NR V2X are statically/quasi-statically determined;
2.	Short-term timescale coordination, where transmissions in time of LTE and NR V2X are known to each RAT.
In the following sections, some detailed issues are discussed for each solution.

2. Long-term timescale coordination 
For long-term TDM solutions, it is assumed that non-overlapping (in time domain) resource pools are (pre-)configured for NR V2X and LTE V2X sidelinks, thus no information exchange between LTE and NR sidelinks is required within the UE [2]. 
However, there is a potential collision issue should be addressed. In LTE V2X, the resource pool configuration is based on logical subframe index, which is numbered on the candidate subframe after excluding the downlink frame, special subframe, SLSS subframe and reserved subframe. If TDM is applied to the SL-SSB between NR and LTE, it is likely that collision between control/data in one RAT and SL-SSB in another RAT may be inevitable, regardless of the bitmap configuration of the resource pool. 
One simple solution is to prioritize the SL-SSB transmission or reception, regardless of the RAT. In this case, the synchronization resources of each RAT should be (pre-)configured to UE, or exchanged between LTE and NR sidelink modules.
[bookmark: _Ref4748057]Proposal 1: For long-term TDM solution, collision between control/data in one RAT and SL-SSB/SL-SS in another RAT should be resolved, e.g. by prioritizing the SL-SSB/SL-SS transmission or reception.

3. Short-term timescale coordination 
For short-term TDM solutions, information exchange within the UE between the LTE and NR sidelink modules is required. During the resource selection if a slot is reserved in one RAT, it is nature for the UE to exclude resources overlapping with that slot in its resource candidate set, so that the sidelink transmissions for LTE and NR can be separated in time.
In the case of such exclusion is not desirable, e.g. in order to meet the high priority and/or stringent delay requirements for some packets, collision handling is needed.
3.1. Prioritization principles
For short-term TDM solutions, when SL transmissions from both RATs overlap, or transmission from one overlaps with reception for the other, coexistence is feasible by prioritizing one of the RATs on each occurrence [3]. At least some high-level principles of prioritization should be specified, which may include the following candidates:
· The message or service type of the occurrence; 
· The QoS attribute of the occurrence;
· The RAT type of the occurrence;
Considering the V2X usage, some type of application is deemed to have higher priority such as the BSM. Nonetheless, such information is available only in the higher layer, and it is not desirable to distinguish the packet or TB based on the message or service type in the AS level. 
On the other hand, such information can be represented by the QoS attribute of the packet delivered from higher layer. Therefore, based on the QoS attribute seems to be a natural choice. However, the concern is that this prioritization rule may require LTE specification change, e.g. to enable dropping the LTE Tx or Rx occurrence due to a higher priority packet occurred in the NR side. 
In the other direction, no LTE specification change is expected if LTE sidelink always has the priority. Nevertheless, consequently the performance of NR sidelink may be degraded significantly. Moreover, as stated in the WID, it is up to the regional regulators and the involved stakeholders to decide on the technology of choice for any service and any use case. Thus, unless there is a regulation that the packet in LTE sidelink should always prioritized, the service requirement may not be satisfied because even the BSM traffic may be preempted.
Based on the discussion, the QoS based prioritization rule is preferable as it is more flexible and scalable than others. It seems that current LTE spec have enough provision for a UE to drop certain LTE transmissions if required in the case of multi-carriers transmission.
[bookmark: _Ref4748059]Proposal 2: The prioritization principle is based on the QoS attribute.

However, there is another common issue for the above-mentioned priority rules. Some kind of transmissions in AS layer may not have associated QoS attribute or service type. For example, the RRC message is generated and transmitted in AS layer only, thus no higher layer QoS attribute is assigned. Another example is the synchronization signals (SLSS or SL-SSB), which is AS layer only but essential for transmission and reception of all the other traffics. It is not clear how to define the QoS for AS-layer-only message, nor how to handle the (potential) collision between the AS layer message/signal and the other traffics.
[bookmark: _Ref4748065]Proposal 3: The issue of (potential) collision between the AS layer message/signal (e.g. RRC message, SL-SS, etc.) and the other traffics should be addressed.

3.2. Coexistence with network scheduling
The dropping-based collision handling can be applied if autonomous resource allocation mode is configured to both LTE and NR sidelinks. In the case of scheduled resource allocation mode is applied to one sidelink, the TDM solution may not be directly applicable, because the resource is not selected by the UE. There are two basic approaches to apply TDM solution:
Alt.1: UE may drop the transmission according to the prioritization rule, even for the transmission scheduled/configured by network.
Alt.2: UE forwards the autonomous resource selection/reservation result to the network, so that the network can select proper resource without collision.
Alt.1 may significantly degrade the performance of network scheduled resource allocation mode. Furthermore, considering that the packet dropped by the UE may not be rescheduled as the network is not aware of this dropping, the performance of network scheduled resource allocation mode may even be worse than the autonomous resource allocation mode. It makes the network scheduled resource allocation mode less attractive. 
On the other hand, Alt.2 can get rid of this problem, however at the cost of increased uplink overhead. Nevertheless, from Rel-15 a UE can report the sensing result to eNB in mode-3 for assistance of the resource scheduling. Although it is designed for resource pool sharing between mode-3 and mode-4, it may be reused for inter-RAT coexistence purpose.
[bookmark: _Ref4748066]Proposal 4: In the case of scheduled resource allocation mode is applied to one sidelink, the UE forwards the autonomous resource allocation result of the other sidelink to the network to assist the network scheduling.

4. Conclusion
In the contribution, we provide our view on the coexistence issues of LTE and NR sidelink technologies with the following proposals:
Proposal 1: For long-term TDM solution, collision between control/data in one RAT and SL-SSB/SL-SS in another RAT should be resolved, e.g. by prioritizing the SL-SSB/SL-SS transmission or reception.
[bookmark: _GoBack]Proposal 2: The prioritization principle is based on the QoS attribute.
Proposal 3: The issue of (potential) collision between the AS layer message/signal (e.g. RRC message, SL-SS, etc.) and the other traffics should be addressed.
Proposal 4: In the case of scheduled resource allocation mode is applied to one sidelink, the UE forwards the autonomous resource allocation result of the other sidelink to the network to assist the network scheduling.
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