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[bookmark: _Toc116995841]Introduction
The revised WID on NR sidelink evolution from 3GPP TSG RAN Meeting #99 is presented below [1] and includes the following objective for co-channel co-existence of NR sidelink and LTE sidelink operation in common spectrum:  
	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



The topic of sidelink co-channel coexistence was discussed in RAN4#106bis-e and latest in RAN4#107 with the proposed WF captured in R4-2310313 [2].
In this paper we discuss the open issues on RF requirements for SL co-channel coexistence of LTE and NR SL.
[bookmark: _Toc116995842]Discussion
Co-channel coexistence 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). RAN1 has mainly focused on dynamic co-channel coexistence where RAN4 impact is expected. RAN1 has completed the normative phase of SL-Coex, and entered maintenance phase, and as no specification changes are allowed on the LTE SL specifications to support co-channel coexistence with NR SL, the focus in RAN4 should be on the NR SL with dynamic co-channel coexistence with LTE SL. 
RF requirements in RAN4 for co-channel coexistence should target dynamic co-channel coexistence procedures, as these are the options that have been treated by RAN1. Updates to existing RF requirements are in general needed when the frontend of one RAT is impacted by the presence of signal from the other RAT, and when these are different than those used to design the in-device co-channel coexistence framework. From our review, there are no cases where one RAT would influence the other RAT in a manner that is different from the in-device co-channel coexistence framework, i.e. NR and LTE do not need to transmit simultaneously or receive simultaneously or a combination of receiving and transmitting that cannot be handled by the in-device coexistence framework. 
With the arguments above, we agree with the proposed WF on Issue 2-1-1, 2-1-3, 2-1-4, 2-1-6 and 2-1-7. 
Agree with the proposed WF on Issue 2-1-1, 2-1-3, 2-1-4, 2-1-6 and 2-1-for sidelink co-channel coexistence.
Issue 2-1-5 is regarding whether there is an RF requirement impact from the RAN1 agreement that the NR SL UE will not increase Tx power in the second slot overlapping an LTE subframe, compared to the Tx power used in the first slot. The agreement is the following from RAN1#112bis-e:
	Agreement
For NR SL transmissions of 30kHz SCS with dynamic resource pool sharing, the power level of the NR PSCCH/PSSCH transmission in the first of NR SL slots overlapping with an LTE SL subframe is always larger than or equal to the power level(s) of the NR PSCCH/PSSCH transmission in the subsequent NR SL slot overlapping with the LTE SL subframe.
· Note: How to ensure the above condition is up to UE implementation
FFS on whether same or different frequency allocation may be used in the second overlapping slot


 
[bookmark: _Hlk142488366]We think it is important to distinguish the RF requirement on maximum Tx power in a single slot with the case of the current TX power level difference between the first slot and the second slot when NR SL uses 30kHz SCS that overlaps an LTE subframe. The agreement made in RAN1 is due to AGC issue caused by different TX power in first and second slot, as the RX gain is adjusted in the beginning of the LTE subframe according to the received power including NR transmission in first slot and remains for the rest of the LTE subframe. Hence, the intent is to avoid higher received signal power in second slot caused by potentially higher NR transmission power which results in RX saturation due to higher RX gain. In case an NR UE has reached  in slot n and complies with PUMAX.f.c - which is the measured UE configured maximum output power - at its lower specified boundary, decreasing the power in slot n+1, may result in s failure in PUMAX.f.c. However, RAN1 agreement still allows the UE to keep the power unchanged which is sufficient for PUMAX.f.c requirements and RAN4 does not need to change this requirement.
Requirements on PUMAX.f.c will not be impacted by RAN1 constraint on not increasing transmit power in two consecutive slots overlapping the same LTE SL subframe for sidelink co-channel coexistence between NR and LTE V2X, when NR SL is configured for 30kHz SCS
But, it could be discussed if there is a need for another requirement on the NR transmission power which will be impacted by the RAN1 agreement. As explained above, RAN1 agreement related to NR transmissions are impacting transmit power level in two consecutive NR slots overlapping with the same LTE subframe. Hence, potential impacted requirements would be the on the actual transmit power at each slot due to RAN1 requirement on the transmit power difference between the two slots. However, as per our understanding, there is no existing RAN4 RF requirement which can capture this specific condition of PU,n >= PU,n+1. Such requirements do not exist in sidelink related power control and may be considered if found necessary.
RAN4 can discuss whether and how to capture the RAN1 constraint on not increasing transmit power difference in two consecutive slots overlapping the same LTE SL subframe for sidelink co-channel coexistence between NR and LTE V2X, when NR SL is configured for 30kHz SCS.

[bookmark: _Toc116995848]Conclusion
In the paper, the following proposals were made:
1. Agree with the proposed WF on Issue 2-1-1, 2-1-3, 2-1-4, 2-1-6 and 2-1-for sidelink co-channel coexistence.
1. Requirements on PUMAX.f.c will not be impacted by RAN1 constraint on not increasing transmit power in two consecutive slots overlapping the same LTE SL subframe for sidelink co-channel coexistence between NR and LTE V2X, when NR SL is configured for 30kHz SCS
1. RAN4 can discuss whether and how to capture the RAN1 constraint on not increasing transmit power difference in two consecutive slots overlapping the same LTE SL subframe for sidelink co-channel coexistence between NR and LTE V2X, when NR SL is configured for 30kHz SCS.
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Appendix
The latest WF on sidelink co-channel coexistence is captured in R4-2310313 [2] Section 2-1:
	2-1: LTE SL and NR SL co-channel coexistence scenarios
2-1-1: Study on requirements for LTE SL and NR SL co-channel coexistence scenario
WF: Agree on Option 1.
· Option 1: Confirm that only TDM is considered for the transmission manner of co-channel coexistence

2-1-2: RF on Rx power imbalance for LTE SL and NR SL co-channel coexistence scenario
Agreement: 
· There is no need to define the new RF requirements for Rx power imbalance

2-1-3: Demodulation on Rx power imbalance for LTE SL and NR SL co-channel coexistence scenario
WF: 
· It will be discussed in demodulation performance part.

2-1-4: AGC implact due to the different numerology as LTE SL with 15kHz SCS and NR SL with 30kHz SCS for LTE SL and NR SL co-channel coexistence scenario
· Proposals
· Option 1: The AGC adjustment time should be based on the symbol length of LTE. When there is conclusion for AGC adjustment for co-channel coexistence, LS with the information should be sent to RAN1 
WF: 
· AGC issue has been solved by RAN1. LS is not needed.

2-1-5: RF requirement impact due to NR 2nd slot power limitation of RAN1 agreement for LTE SL and NR SL co-channel coexistence scenario
· Proposals
· Option 1
· RAN4 should analyze if additional functionality or requirements are needed to ensure that NR SL UEs follow the behavior as RAN1 agreement.
· RAN4 should analyze if this beahvior that ensures the co-channel coexistence can impact some other minimum performance requirements. One example here can be the PUMAX,f,c. 
· In case that clarification in PUMAX,f,c requirement is deemed necessary it could be clarified that PUMAX,f,c tolerances are increased in case of co-channel coexistence or that PUMAX.f.c needs to be measured usinf the 1st slot only
WF: Further discuss in next meeting

2-1-6: TX switching between LTE SL and NR SL for co-channel coexistence scenario
WF: Agree on Option 1.
· Option 1: Reuse Rel-16 ITS time mask defined for LTE SL and NR SL
· RRM scheduling restriction should be also agreed for LTE and NR switching in co-existence scenario

2-1-7: Synchronization impact to RF requirement for LTE SL and NR SL co-channel coexistence scenario
WF: Agree on Option 1.
· Option 1: RAN4 to wait for RAN1 to conclude on a synchronization framework for sidelink co-channel coexistence before discussing on the synchronization impact to RF requirements





