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Introduction
For the NR V2X work item, the WID has captured the following objective for in-device existence [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 remaining issue of TDM-based in-device coexistence solutions, and reflect in the specification. 
Remaining issues for In-device coexistence
In RAN1#99, one issue is considered: multiple channels/signals in one RAT overlap with one channel/signal in other RAT and an agreement is achieved:
Agreements:
1. When NR multiple transmissions (if supported) are overlapped with LTE SL TX/RX and if these NR multiple transmissions have different priorities (which are known in advance to the UE), the highest priority value of NR multiple transmissions is used for comparing that of LTE SL TX/RX and then SL operation with a higher relative priority is performed.
This agreement can cover both same numerology and different numerologies between LTE sidelink and NR sidelink. As shown in figure 1, when the numerology of NR sidelink and LTE sidelink is the same, there exists PSFCH(s) and PSSCH in NR sidelink are overlapping with LTE sidelink. There also exists multiple PSFCHs in NR sidelink are overlapping with LTE sidelink. The highest priority should be used to compare with LTE sidelink, if priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction.
[image: ]
Figure 1 multiple channels/signals using NR sidelink overlapping with channel/signal using LTE sidelink with same numerology

As shown in figure 2, when the numerologies of LTE sidelink and NR sidelink are different, the issue is that multiple channels/signals in NR sidelink are overlapping with one channel/signal in LTE sidelink. In NR sidelink, the priority of sidelink synchronization signal/channel for a UE is (pre)-configured, it may be different with PSSCH. Different PSSCHs can also have different priorities. If the priorities of transmissions in different slots can be known to both RATs prior to time of first overlapping transmission/reception subject to processing time restriction, the highest priority should be used to compare with LTE sidelink. For example, if the priorities are known considering processing time restriction, and the highest priority of transmissions in NR sidelink is higher than transmission/reception in LTE sidelink, transmission/reception in LTE sidelink should be dropped. If the priorities of transmissions in different slots cannot be known to both RATs prior to time of first overlapping transmission/reception subject to processing time restriction, it is up to UE implementation to manage the overlapping issue. When numerology of NR sidelink is 30KHz, priority of first slot is lower than LTE sidelink, and the priority of second slot is higher than LTE sidelink, drop LTE transmission at the beginning can avoid performance reduction or decoding problem in LTE sidelink. It is not desirable to begin transmitting a RAT and then stop the transmission part way through due UE complexity and on/off transition time complications.
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figure 2 multiple channels/signals using NR sidelink overlapping with channel/signal using LTE sidelink with different numerologies
According to the above consideration, the agreement can be captured more clearly in current specification.
Proposal 1: When multiple transmissions using NR sidelink are overlapped with transmission/reception using LTE sidelink, and the priorities of multiple transmissions are different, the highest priority of multiple transmissions using NR sidelink is used for compared with transmission/reception using LTE sidelink.

Another issue which not captured in the specifications is that 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, it is up to UE implementation to manage Tx/Tx or Tx/Rx overlapping.
Finally, the section should refer to sidelink rather than only the RAT name or the radio access name to avoid uncertainty of applicability of the relevant parts to Uu operation.
We provide the Text Proposal, to capture the agreements for section 16.2.4.1 of TS 38.213, as following:
-------------------------------------< Start of text proposal for TS38.213 >------------------------------------------
[bookmark: _Toc12021471][bookmark: _Toc20311583]16.2.4.1	Simultaneous NR sidelink and E-UTRA sidelink transmission/reception
If a UE 
-	would transmit a first channel/signal using E-UTRA radio accesssidelink and a second channel/signal using NR radio accesssidelink, and
-	a transmission of the first channel/signal would overlap in time with a transmission of the second channel/signal, and
-	the priorities of the two channels/signals are known to the UE  msec prior to the start of the earlier of the two transmissions 
the UE transmits only the channel/signal with the higher priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA radio accesssidelink, as indicated by higher layers.
If a UE 
-	would respectively transmit or receive a first channel/signal using E-UTRA radio accesssidelink and receive or transmit a second channel/signal using NR sidelinkradio access, and
-	a transmission or reception of the first channel/signal would respectively overlap in time with a reception or transmission of the second channel/signal, and
-	the priorities of the two channels/signals are known to the UE  msec prior to the start of the earlierlater transmission or reception
the UE transmits or receives only the channel/signal with the higher priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA sidelinkradio access, as indicated by higher layers. If the priorities of the two channels/signals are not known to the UE  msec prior to the start of the earlier transmission or reception, it is up to UE implementation to transmit or receive a channel/signal.
If a UE
-	would transmit multiple channels/signals using NR sidelink and receive or transmit a channel/signal using LTE sidelink, and 
-	a transmission of the NR sidelink would overlap in time with a reception or transmission of the E-UTRA sidelink, and
-	the priorities of all NR and E-UTRA sidelink channels/signals are known to the UE  msec prior to the start of the earliest transmission or reception
the UE transmits or receives only the sidelink associated to the highest priority of all the channels/signals as determined by the SCI formats scheduling the transmissions/receptions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA sidelink, as indicated by higher layers. If the priorities of all NR and E-UTRA sidelink channels/signals are not known to the UE  msec prior to the start of the earliest transmission or reception, it is UE determination to transmit or receive channel(s)/signal(s).
-------------------------------------< End of text proposal for TS38.213 >------------------------------------------

[bookmark: _GoBack]Conclusion
In this contribution, we discuss the TDM-based in-device non-cochannel coexistence issues. The following conclusions are made:  
Proposal 1: When multiple transmissions using NR sidelink are overlapped with transmission/reception using LTE sidelink, and the priorities of multiple transmissions are different, the highest priority of multiple transmissions using NR sidelink is used for compared with transmission/reception using LTE sidelink.
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