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Introduction
In last meeting following was agreed,
Agreements:
· In the context of in-device coexistence between NR and LTE V2X sidelinks (not co-channel), 
· TDM solutions are those that prevent overlapping or simultaneous NR and LTE V2X sidelink transmissions.
· FDM solutions are those that involve simultaneous transmissions of NR and LTE V2X sidelink transmissions and defining mechanisms for sharing the total device power between the two.
Agreements:
· For TDM solutions, LTE and NR V2X sidelinks are assumed to be synchronized 
· FFS accuracy of time alignment/synchronization
· FFS alignment whether slot level and/or DFN based alignment is needed

Agreements:
· For TDM solutions, the following aspects are studied in RAN1: 
· Long term time-scale coordination
· Potential transmissions in time of LTE and NR V2X are statically/quasi-statically determined
· UE behaviour when LTE and NR V2X sidelink transmissions overlap in time is FFS
· Short time-scale coordination
· Transmissions in time of LTE and NR V2X are known to each RAT (details FFS)
· UE behaviour when LTE and NR V2X sidelink transmissions overlap in time is FFS
· FFS coordination details
· FFS UE assistance for coordination
This contribution is re-submission of R1-1810954 and to continue the discussion on coexistence issue and relevant mechanisms.
Discussion
Based on the following objectives in SID [1], the focus on coexistence between LTE sidelink and NR sidelink is not co-channel scenario, which includes adjacent channel and channels that are sufficiently far apart. So our understanding is both intra-band and inter-band scenarios should be studied.
· In-device coexistence: Study the feasibility of the coexistence mechanisms when NR sidelink and LTE sidelink technologies are equipped in the same vehicle for the ‘not co-channel’ scenario: 
· Advanced V2X services provided by NR sidelink coexisting with V2X service provided by LTE sidelink in different channels (i.e., not co-channel).  Not co-channel could include both adjacent channel and channels that are sufficiently far apart.

NOTE: It is assumed that any coexistence requirements and mechanisms of NR sidelink with non-3GPP technologies will not be defined by 3GPP. 

The spectrum around 5.9GHz is most popular and available ITS band in the world (e.g., US, Europe) so far. Both LTE sidelink and NR sidelink could be applied around this spectrum. In this sense, intra-band scenario would be more prioritized. But on the other hand, the spectrum around 5.9GHz is limited, for example in Europe only 70MHz (5855 –5925 MHz) has been specified by ETSI while in US 75MHz (5850 – 5925 MHz) was allocated by FCC. There would also be some competition on spectrum usage by other technologies like DSRC or ITS-G5. Therefore, to only rely on available band around 5.9GHz may not well support some advanced use cases which require higher data rate [2]. 
In addition, based on SID description, “Sidelink frequencies for FR1 and FR2 (i.e. up to 52.6 GHz) unlicensed ITS bands and licensed bands are considered in the study. The target is to have a common sidelink design for both FR1 and FR2.” [1], FR2 will also be studied. It is beneficial to consider a common framework for coexistence issue at the beginning. Inter-band based coexistence may introduce additional benefit on interference reduction or less mutual impact although the final decision is up to RAN4. For some advanced use cases, licensed carrier could be also used.
Therefore, we have following proposal 
Proposal 1: Both inter-band and intra-band should be considered for coexistence between LTE sidelink and NR sidelink. Both licensed and shared/unlicensed band should be considered.

Half duplex was raised at early beginning of sidelink related standardization and expected to be present in NR sidelink. The mechanism adopted or discussed in LTE V2X can be the starting point for NR V2X. On the other hand, the situation may be different. In LTE V2X, half duplex was handled in subframe level. However, in NR sidelink, shortened TTI may be introduced considering latency reduction [3]. In this sense, subframe level based half duplex handling is not suitable.  One example is shown in Figure 1, where LTE carrier and NR carrier are aggregated from UE point of view. In NR carrier, shortened TTI (two symbols) is used while LTE carrier still uses subframe for the transmission. In this case, collided part is only two symbols. If the whole subframe or slot in NR carrier can not be received/transmitted duo to half duplex constrict, it will cause big waste or performance degradation on NR related operations. Therefore, we propose 
Proposal 2: The time domain granularity of handling half duplex is in unit of OFDM symbol instead of subframe or slot
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Figure 1 Half duplex issue

Another aspect impacted by half duplex is about coordination of resources between LTE sidelink and NR sidelink. As FDM is already applied assuming non co-channel deployment, the question is how to do resource coordination in time domain. The situation may depend on different scenarios, for example in case of out-of-coverage, pre-configuration based semi-static/static coordination is more feasible. For the licensed carrier that UE can access, gNB may more dynamically modify the resource pools based on UE’s (pre) pre-configuration in another carrier (e.g., ITS band). 
Proposal 3: Semi-static/static resource coordination in time domain is the baseline for the scenario which has half duplex problem. FFS dynamic resource coordination mechanism and relevant scenario. 

Another coexistence issue is power allocation especially in power limited scenario. In this case, which carrier is more prioritized for power allocation is an issue. If only LTE carrier is used for transmitting basic safety message like BSM (or CAM/DEMN) and NR carrier is used to transmit messages of advanced use cases, LTE carrier should be more prioritized. But on the other hand, there would be a scenario that NR carrier can also be used to transmit basic safety messages as SID [1] described " this does not imply that NR V2X capability is necessarily restricted to advanced services. It is clearly up to the regional regulators and the stakeholders involved (i.e. Car OEMs and automotive ecosystem in general) to decide on the technology of choice for the services and use cases.". From 3GPP RAN1 point of view, it is desirable to consider forward compatibility and figure out a common solution instead of relying on the assumption on carrier specific service, for example the prioritization rule can be based on traffic priority. Based on these considerations, we propose 
Proposal 4:  Power allocation prioritization is based on certain common solution like traffic priority (e.g., PPPP) instead of always prioritizing LTE carrier only which is assumed to transmit basic safety messages.

Conclusion
In this contribution we discussed some coexistence issue for LTE sidelink and NR sidelink, based on the discussions we propose 
Proposal 1: Both inter-band and intra-band should be considered for coexistence between LTE sidelink and NR sidelink. Both licensed and shared/unlicensed band should be considered.
Proposal 2: The time domain granularity of handling half duplex is in unit of OFDM symbol instead of subframe or slot
Proposal 3: Semi-static/static resource coordination in time domain is the baseline for the scenario which has half duplex problem. FFS dynamic resource coordination mechanism and relevant scenario. 
Proposal 4:  Power allocation prioritization is based on certain common solution like traffic priority (e.g., PPPP) instead of always prioritizing LTE carrier only which is assumed to transmit basic safety messages.
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