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1. Introduction
In RAN1#96 meeting, the following agreements were made:

	Agreements:
· From RAN1 point of view, short term TDM solutions for NR and LTE V2X in-device coexistence is considered to be feasible for a UE when the load for the UE from LTE side and from NR side is at or below an acceptable level.
· For each occurrence of Tx/Tx overlap and of Tx/Rx overlap, one RAT is prioritized over another.
· High-level principles of prioritization (e.g., BSM is deemed to have a higher priority, etc.) of LTE/NR can be discussed during the WI phase, while it is expected that detailed solutions may be left for implementation.
Agreements:
· From RAN1 point of view, for both intra-band and inter-band Tx/Tx FDM solutions for in-device coexistence are considered to be feasible, at least if the following conditions are met:

· For the intra-band case for dynamic power sharing, NR and LTE transmissions are fully overlapped in the time domain, i.e., NR transmissions have to span the entire LTE TTI such that the total power across the transmissions is constant. 

· For intra-band and inter-band FDM dynamic power sharing solutions, the following additional conditions apply:

· Subframe boundary alignment is required between LTE and NR V2X sidelinks.
· Both LTE and NR V2X sidelinks are aware of the time resource index (e.g., DFN for LTE) in both carriers.
· For purposes of dynamic power sharing between LTE and NR Tx, 

· High-level principles of prioritization (e.g., BSM is deemed to have a higher priority, etc.) of LTE/NR can be discussed during the WI phase, while it is expected that detailed solutions may be left for implementation.

Agreements:
· Rx/Rx coexistence are feasible for intra- & inter-band from RAN1 point of view

· High-level principles of Rx/Rx coexistence of LTE/NR can be discussed during the WI phase, while it is expected that detailed solutions may be left for implementation.
Agreements:
· Based on the study from physical layer specification perspective, in-device coexistence of LTE and NR sidelink is feasible for intra- & inter-band under the respective conditions & solutions for TX/TX, TX/RX, & RX/RX.
· In the TR, also provides a reference to the respective sections.


In RAN#83 meeting, the following objective was included in new WID on 5G V2X with NR sidelink [1]:

	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.


In this contribution, we discuss several aspects on short-term TDM solutions for in-device coexistence between LTE and NR SLs.
2. Discussion 
For short-term TDM solutions, one of remaining issues is how to define the prioritization mechanism when TX/TX overlap (i.e., LTE SL TX and NR SL TX) is occurred. According to SA2 WG, it was already agreed that when V2X layer delivers traffics/packets to AS layer, it also provides QoS parameters (e.g., priority) for each traffic/packet (i.e., see sentence of TS 23.287 marked with cyan). One of purposes for this operation is to enable for AS layer to compare different RAT traffics/packets in terms of priority (i.e., see sentence of TS 23.287 marked with yellow). 
Observation: SA2 WG agreed that V2X layer provides QoS parameter (e.g., priority) for each traffic/packet to AS layer. One of purposes for this operation is to enable for AS layer to compare different RAT traffics/packets in terms of priority.

	5.4
QoS handling for V2X communication
5.4.1
QoS handling for V2X communication over PC5 reference point
5.4.1.1
General
For LTE based PC5, the QoS handling is defined in TS 23.285 [8], based on ProSe Per-Packet Priority (PPPP) and ProSe Per-Packet Reliability (PPPR).

For NR based PC5, a QoS model similar to that defined in TS 23.501 [6] for Uu reference point is used, i.e. based on 5QIs, with additional parameter of Range. For the V2X communication over PC5 reference point, a special set of standardized PC5 5QIs (PQI) are defined in clause 5.4.3. The UE may be configured with a set of default PQIs to use for the V2X services, as defined in clause 5.1.2.1.

The following principles apply when the V2X communication is carried over PC5 reference point:

-
Application layer may set the QoS requirements for the V2X communication, using either TS 23.285 [8] defined PPPP and PPPR model or the PQI and Range model. Depends on the type of PC5 reference point, i.e. LTE based or NR based, selected for the transmission, the UE may map the application layer provided QoS requirements to the suitable QoS parameters to be passed to the lower layer. The mapping between the two QoS models is defined in clause 5.4.3.

-
When groupcast or unicast mode of V2X communication over NR based PC5 is used, a Range parameter is associated with the QoS parameters for the V2X communication. The Range may be provided by V2X application layer or use a default value mapped from the service type based on configuration as defined in clause 5.1.2.1. The Range indicates the minimum distance that the QoS parameters need to be fulfilled. The Range parameter is passed to AS layer together with the QoS parameters for dynamic control.

-
NR based PC5 supports three types of communication mode, i.e. broadcast, groupcast, and unicast. The QoS handling of these different modes are described in clauses 5.4.1.2 to 5.4.1.4.

-
The UE may handle broadcast, groupcast, and unicast traffic by taking all their priorities, e.g. indicated by PQIs, into account.
-
When network scheduled operation mode is used, the UE-PC5-AMBR for NR based PC5 applies to all types of communication modes, and is used by NG-RAN for capping the UE's NR based PC5 transmission in the resources management.

Editor's note: The support of new QoS model, including PQI and Range, depends on RAN WGs' feedback.


Considering SA2 agreements mentioned above, we think that when a UE cannot perform different RAT TXs simultaneously, AS layer can use “V2X layer provided priority information for each RAT traffic/packet” to decide which RAT TX is prioritized (e.g., RAT TX with lower priority is omitted).
Proposal 1:  To handle TX/TX overlap in short term TDM solutions, higher layer provided priority information for each RAT traffic/packet is used to decide which RAT TX is prioritized (e.g., traffic/packet TX with lower priority is omitted).

Furthermore, when TX/RX overlap (i.e., LTE SL TX and NR SL RX, LTE SL RX and NR SL TX) is occurred, we think that if a UE can know the priority information of receiving RAT traffic/packet (e.g., by successfully decoding QoS field of SCI), the same principle/mechanism for handling TX/TX overlap can be used. For example, RAT TX or RX with lower priority is omitted.

Proposal 2: To handle TX/RX overlap in short term TDM solutions, if a UE can know the priority information of receiving RAT traffic/packet (e.g., by successfully decoding QoS field in SCI), the priority information of receiving and transmitting RAT traffics/packets is used to decide which RAT RX or RAT TX is prioritized (e.g., traffic/packet TX or RX with lower priority is omitted).
3. Conclusion
In this contribution, several aspects on short term TDM solutions were discussed especially in terms of handling TX/TX overlap and TX/RX overlap. The following observation and proposals were made:
Observation: SA2 WG agreed that V2X layer provides QoS parameter (e.g., priority) for each traffic/packet to AS layer. One of purposes for this operation is to enable for AS layer to compare different RAT traffics/packets in terms of priority.

Proposal 1:  To handle TX/TX overlap in short term TDM solutions, higher layer provided priority information for each RAT traffic/packet is used to decide which RAT TX is prioritized (e.g., traffic/packet TX with lower priority is omitted).

Proposal 2: To handle TX/RX overlap in short term TDM solutions, if a UE can know the priority information of receiving RAT traffic/packet (e.g., by successfully decoding QoS field in SCI), the priority information of receiving and transmitting RAT traffics/packets is used to decide which RAT RX or RAT TX is prioritized (e.g., traffic/packet TX or RX with lower priority is omitted). 
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