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Introduction
[bookmark: _Hlk510705081]In the RAN1#98bis meeting the following agreements regarding in-device coexistence were made:

Agreements:
· For Tx/Rx overlap, 
· If packet priorities of both LTE and NR sidelinks are known to both RATs prior to time of transmission/reception (subject to processing time restrictions), then the packet with a higher relative priority is transmitted/received 
· In case the priorities of LTE and NR sidelink packets are the same, then it is up to UE implementation as to which packet is transmitted/received
Agreements:
· For sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH) priority for a UE is (pre)-configured per UE 
· The (pre)-configured priority is used in the same way as the priority for other channel/signals w.r.t. prioritization for handling in-device co-existence
· Note: it is understood that the same priority (pre)-configuration is intended for all the related UEs 
· The priority of PSFCH is set as the priority of the corresponding PSSCH.

In the email discussion after the RAN1#98bis meeting the following agreements were made:

· UE reports its capability to the network of whether it supports short-term time scale TDM solutions.
· Resource allocation related information is not reported to other RAT.

According to the WID [1] the following objectives have been defined for the specification of the in-device coexistence of NR SL and LTE SL.
· 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 final details of the TDM-based coexistence solutions for NR and LTE sidelinks.
Discussion
Selection of in-device coexistence method

Three methods can be used to handle in-device coexistence between LTE and NR sidelink transmissions:
1. Long term time scale TDM
2. Short term time scale TDM
3. FDM

Long term TDM refers to the case where resource pools for LTE and NR SL are (pre)configured so that they don’t overlap. In this case there is no need to define UE behaviour to handle simultaneous transmission or reception in LTE SL and NR SL. It can be assumed that all the SL UEs that support both LTE and NR SL support long term TDM operation.

In short term TDM potential overlapping transmissions and/or receptions are handled so that higher priority transmission/reception is performed and lower priority Tx/Rx is dropped (or in some cases UE can select what is dropped). It is not mandatory for the UE to support this feature.

According to the WID, FDM-based solutions with static power allocation as per the study outcome should also be supported in release 16. In this case maximum transmit power of each SL carrier is limited so that total Tx power allowed for the UE is not exceeded in the case that UE transmits SL both in LTE and NR SL carrier simultaneously. FDM based simultaneous SL reception and transmission is possible if the frequency separation is large enough. If separation is not large enough UE has to select between transmission and reception. It can be assumed that all the UEs support (pre)configuration of maximum transmit power for each SL carrier, but there may be UEs that have some hardware limitations e.g. so that transmission in both LTE and NR SL simultaneously is not possible. For these UEs maximum power (pre)configuration that enables co-existence is not beneficial and it just unnecessarily limits the Tx power to some lower value.

Proposal 1: UE reports its capability to the network of whether it has separate Tx chains for LTE and NR SL and the UE supports FDM based in-device coexistence with static power assignment.

If maximum transmit power for NR and LTE SL carriers is configured so that UE can transmit SL in both RATs, it seems unnecessary to also apply short term TDM operation and drop one of the transmission in Tx/Tx coexistence case. It should be decided if short term TDM operation is (pre)configured or if UE applies short term TDM only in the case when simultaneous operation in the SL carriers is not possible due to Tx power limitation or because frequency separation is not large enough for Tx/Rx case. Considering especially Tx/Rx case it seems unnecessary to drop one of them if the frequency separation for the transmission and reception is large enough so that the UE can handle both operations.

Proposal 2: Short term TDM is based dropping of Tx/RX is done only if UE is not capable of performing simultaneous Tx/Tx operation due to power (or hardware) limitation or UE is not capable of simultaneous Tx/Rx operation because frequency separation between Tx and Rx is not large enough.




[bookmark: _Hlk20920432]Priority of PSSCH carrying only CSI/RSRP/RRC
RAN1 should decide if PSCCH transmission that do not carry user data but only e.g. CSI reports RSRP measurements or PC5 RRC messages have priority value so that UE can compare these transmissions to other SL transmission and decide if they should be transmitted/received or dropped in case of short term TDM operation. Following the agreements from the last meeting (pre)configuration of priority value seems reasonable method to determine priority of these transmission. It could be discussed if some differentiation should be made. E.g. PC5 RRC messages could have higher priority than CSI reports. We think that it is sufficient that single priority value is configured for the PSSCH transmissions that do not carry user data.

Proposal 3: The priority of the PSCCH transmissions that do not carry user data is (pre)configured.


Conclusion
In this contribution, issues related to coexistence of NR SL and LTE SL have been discussed. Based on the discussion, the following proposals were made:

Proposal 1: UE reports its capability to the network of whether it has separate Tx chains for LTE and NR SL and the UE supports FDM based in-device coexistence with static power assignment.

[bookmark: _GoBack]Proposal 2: Short term TDM is based dropping of Tx/RX is done only if UE is not capable of performing simultaneous Tx/Tx operation due to power (or hardware) limitation or UE is not capable of simultaneous Tx/Rx operation because frequency separation between Tx and Rx is not large enough.

Proposal 3: The priority of the PSCCH transmissions that do not carry user data is (pre)configured.
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