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Introduction
At RAN1 #98 meeting, the following agreements were made [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
1. It is up to UE implementation to handle LTE Tx/NR Rx overlap.
2. It is up to UE implementation to handle NR Tx and LTE Rx overlap.
Agreements:
· RAN1 understand 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. 
Other agreements and working assumption were reached at RAN1 #97 and 96bis meeting [2][3]:
Agreements:
· For Tx/Tx overlap,
· Confirm the working assumption made in RAN1#96bis
· UE capability is defined for short-term time-scale TDM for in-device coexistence
Agreements:
· For Rx/Rx overlap, 
· Up to UE implementation to manage receptions of LTE and NR sidelinks.
Working assumption:
· For Tx/Tx overlap, 
· If packet priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction, then the packet with a higher relative priority is transmitted 
· In case the priorities of LTE and NR SL transmissions are the same, then it is up to UE implementation as to which transmission is chosen (e.g., taking into account congestion, etc.)
· If packet priorities of both LTE and NR sidelink transmissions are not known to both RATs prior to time of transmission subject to processing time restriction, then it is up to UE implementation to manage Tx/Tx overlaps (e.g., LTE transmissions are always prioritized, etc.)
· RAN1 does not assume any impact to LTE physical layer specifications
In this contribution, we will discuss some potential TDM-based solutions about the coexistence mechanisms.
Discussions 
Overlap involving sidelink synchronization signal/channel or PSFCH
For the issues of Tx/Tx and Tx/Rx overlap, agreements have been reached for PSCCH/PSSCH transmission/reception which is associated with priority of packet indicated in PSCCH. But in some cases, overlap between PSCCH/PSSCH and other channels/signals, e.g., S-SSB, PSFCH, and LTE SLSS/PSBCH, would exist. Moreover, overlap between two other channels/signals, e.g., S-SSB and LTE SLSS/PSBCH, may also exist. If NR V2X module wants to transmit an S-SSB on one of synchronization resources on a carrier, LTE V2X module cannot transmit or receive any signal/channel at the same time domain in another carrier because of RF capability or half-duplex constraints.
The agreements reached in previous RAN1 meetings do not consider the scenarios involving collisions with PSFCH or sidelink synchronization signal/channel (including LTE SLSS/PSBCH and S-SSB), as listed in the following cases.
· Case 1: overlap between NR S-SSB and LTE PSCCH/PSSCH
· Case 2: overlap between NR S-SSB and LTE SLSS/PSBCH
· Case 3: overlap between NR PSFCH and LTE PSCCH/PSSCH
· Case 4: overlap between NR PSFCH and LTE SLSS/PSBCH
· Case 5: overlap between NR PSCCH/PSSCH and LTE SLSS/PSBCH
For Rx/Rx overlap in the above case 1~5, UE implementation can be used like agreements for PSCCH/PSSCH describe. For Tx/Tx overlap and Tx/Rx overlap, the agreements reached in previous RAN1 meetings can also be start point. But the prioritie is currently not considered for these channels/signals, such as S-SSB, PSFCH and LTE SLSS/PSBCH. 
So, for Tx/Tx overlap and Tx/Rx overlap involving PSFCH or sidelink synchronization signal/channel, discussion is needed.
[bookmark: _Toc32454][bookmark: _Toc25643][bookmark: _Toc26269]Tx/Tx overlap and Tx/Rx overlap involving PSFCH or sidelink synchronization signal/channel should be further studied. 
[bookmark: _Toc23146][bookmark: _Toc30308][bookmark: _Toc10590][bookmark: _Toc21708]Priority should be considered for PSFCH and sidelink synchronization signal/channel.

Priority of sidelink synchronization signal/channel
For sidelink synchronization signal/channel, e.g., S-SSB, including S-PSS, S-SSS and PSBCH, the type of sequence or data transmitted is fixed. So the priority defined for S-SSB would be fixed. The value of S-priority for S-SSB can be mapped to a preset value included in the priority values for PSSCH/PSSCH. For Tx/Tx overlap and Tx/Rx overlap, by this means, the value of priority would be known when the S-SSB is transmitted or detected. By comparing the priorities between S-SSB and other channels, the UE will transmit/detect S-SSB if the priority of S-SSB is higher. If the priorities are same, UE implementation shall be considered. Other wise, the UE will drop the S-SSB transmission/detection. The same case should be considered for LTE SLSS/PSBCH.
It shoud be noted that when the UE is in the procedure of initial synchronization or synchronization reference reselection, the UE will perform scaning for new synchronization reference source. The UE can not determine the priority of the synchronization signal/channel because it does not know when and whether the synchronization signal/channel will be detected. So, this case should not be included in the priority-based overlap solution discussed above. It should be handled by UE implementation.
[bookmark: _Toc25248][bookmark: _Toc13051][bookmark: _Toc15878][bookmark: _Toc857]For sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH), the value of priority shall be mapped to a preset value included in the priority values for PSCCH/PSSCH.
[bookmark: _Toc7327]For Tx/Tx overlap and Tx/Rx overlap involving the transmission/reception of sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH), 
· if priorities of both LTE and NR sidelink signals/channels are known to both RATs prior to time of collision (subject to processing timing restriction), then
· The sidelink signal/channel with higher priority is transmitted/received. 
· If the priorities are same then it is up to UE implementation. 
· [bookmark: _Toc8345][bookmark: _Toc16804][bookmark: _Toc31780]Otherwise, it is up to UE implementation.

Priority of PSFCH
PSFCH carries ACK or NACK associated with PSSCH. So, it is reasonable to define the same priority as that of the associated PSSCH for PSFCH. To be more specific, the priority of PSFCH transmission is equal to that of the associated PSSCH reception. And the priority of PSFCH reception is equal to that of the associated PSSCH transmission. Based on this definition, the UE can handle PSFCH involved Tx/Tx overlap and Tx/Rx overlap according to priority comparison. 
If the priority of PSFCH is also unknown or is the same as that of the overlapped LTE signal/channel. For this case, it is up to UE implementation.  
[bookmark: _Toc23946][bookmark: _Toc1321][bookmark: _Toc49][bookmark: _Toc32540]The priority of PSFCH is equal to the associated PSSCH.
[bookmark: _Toc19733]For Tx/Tx overlap and Tx/Rx overlap involving the transmission/reception of PSFCH, 
· if priorities of both LTE and NR sidelink signals/channels are known to both RATs prior to time of collision (subject to processing timing restriction), then
· the sidelink signal/channel with higher priority is transmitted/received.
· it is up to UE implementation if the priorities are same.
· Otherwise, it is up to UE implementation.
Multiple priorities in one transmission/reception
[bookmark: _Toc19981][bookmark: _Toc2588]It should be noted that multiple signals/channels of one RAT may be transmitted or received at the same time in the case of Tx/Tx overlap and Rx/Rx overlap. As a result, multiple priorities of one RAT may be needed. In this case, it is reasonable to select the highest priority from all the known priorities of the signals/channels in priority comparison with the other RAT. 
[bookmark: _Toc20038]If multiple signals/channels are transmitted/received at the same time overlapped with the transmission/reception of the other RAT, the highest priority among all the signals/channels is used for priority comparison. 

Conclusion
This contribution concludes with the following proposals:
Proposal 1: Tx/Tx overlap and Tx/Rx overlap involving PSFCH or sidelink synchronization signal/channel should be further studied.
Proposal 2: Priority should be considered for PSFCH and sidelink synchronization signal/channel.
Proposal 3: For sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH), the value of priority shall be mapped to a preset value included in the set of the priority values for PSCCH/PSSCH.
Proposal 4: For Tx/Tx overlap and Tx/Rx overlap involving the transmission/reception of sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH),
· if priorities of both LTE and NR sidelink signals/channels are known to both RATs prior to time of collision (subject to processing timing restriction), then
· the sidelink signal/channel with higher priority is transmitted/received. 
· it is up to UE implementation if the priorities are same. 
· Otherwise, it is up to UE implementation.
Proposal 5: The priority of PSFCH is equal to the associated PSSCH.
Proposal 6: For Tx/Tx overlap and Tx/Rx overlap involving the transmission/reception of PSFCH,
· if priorities of both LTE and NR sidelink signals/channels are known to both RATs prior to time of collision (subject to processing timing restriction), then
· the sidelink signal/channel with higher priority is transmitted/received.
· [bookmark: _GoBack]it is up to UE implementation if the priorities are same.
· Otherwise, it is up to UE implementation.
Proposal 7: If multiple signals/channels are transmitted/received at the same time overlapped with the transmission/reception of the other RAT, the highest priority among all the signals/channels is used for priority comparison.
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