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The updated WID [1]. of NR sidelink evolution from 3GPP TSG RAN Meeting #99-e includes an objective related to the support of operation of sidelink in unlicensed spectrum and also has an objective related to support of new introduced features (e.g. SL unlicensed) and frequency bands. Relevant objectives are copied below.
	4. Study and specify, if necessary, mechanism(s) for co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
· Reuse the in-device coexistence framework defined in Rel-16 as much as possible
· Note, RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID with high priority for Type A devices and operating combination A
· RAN1 is tasked to support only 15 and 30 kHz SCSs for dynamic resource pool sharing. Existing RAN1 agreements for dynamic resource pool sharing apply to support of 30 kHz.
· For NR PSCCH/PSSCH transmissions in 30kHz SCS, NR SL UE selects in MAC layer at least the first of NR SL slots overlapping with an LTE SL subframe, and can select the subsequent overlapping NR SL slot in MAC layer
· No change to the R16/17 resource allocation procedure in PHY due to this restriction
· The existing SL slot structure from Rel-16 is unchanged
· The starting symbol of the first of the overlapping NR SL slots is assumed to be aligned with the first symbol of the LTE SL subframe
· For NR SL with 15/30kHz SCSs, NR SL UE avoids selecting resources for PSCCH/PSSCH transmissions where the corresponding PSFCH transmission occasions overlap with LTE SL reservations in time domain
· Note, this is inline with Option 1-2 in the working assumption made in RAN1#112. No other options from the working assumption need to be considered.
· Mode 2 operation only
5. UE Tx and Rx RF requirement for supporting new features introduced in this WI, sidelink frequency bands for single-carrier operation and frequency band combinations for carrier aggregation operation [RAN4]
· The exact frequency bands for both licensed and ITS-dedicated spectrum in FR1 and FR2 are to be determined based on company input during the WI.
· The frequency band combinations is limited to the ITS-dedicated spectrum only (Band n47) for contiguous carrier aggregation.
· Frequency bands for the unlicensed spectrum in FR1 are [n46 and n96/n102] (i.e., 5GHz and 6GHz) in accordance with corresponding national regulatory requirements.
· Support of new sidelink frequency bands and band combinations should ensure coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum.



In this paper we discuss potential RAN4 impact on RF requirements for SL co-channel coexistence of LTE and NR SL.
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Co-channel co-existence between two RATs can be achieved in a semi-static manner by enforcing TDM, FDM resource sharing, or it can be done using a dynamic radio resource sharing mechanism. Translated into NR-LTE sidelink co-channel coexistence that corresponds to NR and LTE being configured with a non-overlapping RP (in time) for TDM, or a non-overlapping RP (in frequency) for FDM or a fully or partially overlapping RP where a set of rules and observations of the other RATs behavior decides when the device can access the RP (for dynamic). RAN1 has concluded that TDM co-channel coexistence can be achieved with no specification changes needed (hence no RAN4 impact expected there either). 
RAN1 are currently focused on dynamic co-channel coexistence where RAN4 impact is also expected. As no specification changes are allowed on the LTE SL specifications to support co-channel coexistence with NR SL, the focus is on the NR behavior to dynamically coexist with LTE SL. Below we will discuss the different areas that will have RAN4 RRM impact. RAN1 currently puts high priority on what is known as a Type-A device, which consists of an NR and LTE module and it is assumed that these have an internal interface for in-device coexistence.
Currently, sidelink requirements in RAN4 RF specifications are defined at least on the following specific sections for V2X communications:
· 5.2E	Operating bands for V2X
· 5.3E	Channel bandwidth for V2X
· 5.4E	Channel arrangement for V2X
· 6.2E	Transmit power for V2X
· 6.3E	Output power dynamics for V2X
· 6.4E	Transmit signal quality for V2X
· 6.5E	Output RF spectrum emissions for V2X
· 7.3E	Reference sensitivity for V2X
· 7.4E	Maximum input level for V2X
· 7.5E	Adjacent channel selectivity for V2X
· 7.6E	Blocking characteristics for V2X
· 7.7E	Spurious response for V2X
· 7.8E	Intermodulation characteristics for V2X
While the current work is focusing on the core requirements for the work-item we do believe that some thought already now should be given in relation to demodulation performance requirements.
It is beneficial already now to consider demodulation performance requirements in relation to co-channel coexistence between NR sidelink and LTE sidelink
The demodulation performance requirements specified for NR sidelink physical channels in 11.1 (non exhaustive list):
· 11.1.2 PSSCH demodulation requirements
· 11.1.3 PSCCH demodulation requirements
· 11.1.4 PSBCH demodulation requirements
· 11.1.5 PSFCH demodulation requirements
These requirements should also apply to a NR SL module operating in band n47 and supporting the co-channel coexistence framework to coexist with LTE SL modules. What is not captured here, is how the NR SL module should perform when the band is shared with an LTE interferer (or victim for that matter).  
While NR SL complying with co-channel coexistence will avoid to transmit on the same time and frequency resources as an LTE module reserved resources, it might transmit at the same time in a different subchannel. That is, when the reservation is not done by the Type-A LTE module, in which case the NR module is likely to need to exclude all resources overlapping the LTE reservation. There is no reason to consider the case of LTE PSSCH/PSCCH and NR PSFCH being transmitted in adjacent subchannels as this should be captured by the NR SL resource exclusion behavior, but may still occur for non-reserved LTE SL transmission. Overall, the NR module may still transmit on adjacent subchannels of those used by other LTE modules nearby and the NR SL performance in this case is something that would be good to have a test case for to ensure NR SL performance in a co-channel coexistence scenario. It is therefore our proposal that RAN4 specified a new test case for demodulation performance of NR PSSCH and PSCCH in presence of an LTE SL interferer. This test case can be inspired by the test case “power imbalance performance with two links” test case.
RAN4 to specify a new test case for demodulation performance of NR PSSCH and PSCCH in presence of an LTE SL interferer.
NR SL PSBCH might also be impacted, but RAN1 has not identified a solution for how LTE and NR will handle synchronization aspects when co-existing in the same channel. This may include NR using LTE SyncRefUE as a synchronization source, which in that case would need to be captured in a test case.
 RAN4 to await RAN1 to at least complete the synchronization related issues before continuing discussion on synchronization related performance requirements.
Another thing is obviously that RAN4 will need to derive a set of evaluation assumptions for testing NR SL and LTE SL in the same band. To keep things as simple as possible, it is our proposal that a LTE SL is configured with a SL resource pool, and NR SL is configured with another SL resource pool (details of resource pool configurations for NR for co-channel coexistence to be decided by RAN2 though), and aligning the sub-channel size for example to 10 RBs (that would mean 8 RBs for LTE PSSCH as 2RB for LTE PSCCH). For simplicity NR SL can use 15kHz SCS.
 RAN4 to determine a set of evaluation parameters for NR SL and LTE SL coexistence. This can be with two perfectly aligned resource pools (in time and frequency) as well as equal subchannel sizes.
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In the paper, the following observations and proposals were made:
Observation 1: It is beneficial already now to consider demodulation performance requirements in relation to co-channel coexistence between NR sidelink and LTE sidelink
1. RAN4 to specify a new test case for demodulation performance of NR PSSCH and PSCCH in presence of an LTE SL interferer.
1. RAN4 to await RAN1 to at least complete the synchronization related issues before continuing discussion on synchronization related performance requirements.
1. RAN4 to determine a set of evaluation parameters for NR SL and LTE SL coexistence. This can be with two perfectly aligned resource pools (in time and frequency) as well as equal subchannel sizes.
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