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Introduction
WF on NR SL con-current operation and co-channel coexistence scenario of LTE V2X and NR V2X [2] discusses open items linked with co-channel coexistence of LTE V2X and NR V2X. Details linked with “RF requirement impact due to NR 2nd slot power limitation of RAN1 agreement for LTE SL and NR SL co-channel coexistence scenario” are discussed in [1].
WF in [2] captures following:
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: (R4-2310314 (WF in RAN4#107)) 
· 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 using the 1st slot only
· Option 2
· Wait until RAN1 finish the complete mechanism first and after that we can further check if additional UE RF output power requirement needs to be defined (Oppo)
· Option 3
· 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 (Nokia)
· 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 (Nokia)
· Option 4
· RAN4 can solve the RAN1 agreement as UE implementation (Meta)
WF: 
· 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
· Option 1: 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 using the 1st slot only
· Option 2 : Others
This document further discusses this item and makes proposals on how to move forward.
Discussion
Transmitted power requirements for NR SL co-channel coexistence with LTE SL
Relative slot power tolerance requirement
RAN1 agreed as follows.
	Agreement (RAN1#112bis-e)
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




Figure 1 shows the AGC impact on LTE SL (15kHz SCS) and NR SL (30kHz) during the different co-channel operation scenarios.
Observation 1: Configurations A and B in Figure 1 violate the RAN1 agreement and can be excluded.
Observation 2: Configurations C and D in Figure 1 are supported as per RAN1 agreement and RAN4 should ensure that co-channel co-existence works well and behavior and performance of NR V2X devices with 30kHz SCS are not causing receive performance problems for LTE V2X.


[bookmark: _Ref146040616]Figure 1. AGC impact of co-channel operation with LTE SL (15kHz SCS) + NR SL (30kHz SCS)
In order to ensure that NR V2X UEs operating  30kHz SCS comply with RAN1 agreement and do not interfere with LTE V2X UEs RAN4 should defined minimum performance requirement that ensures that power of the 2nd slot is not exceeding the power of the 1st slot. This new requirement would a Relative Power Tolerance requirement, which resembles the existing Relative Power Tolerance requirement defined for NR UEs in sub-clause 6.3.4.3 of 38.101-1, with the difference that measurement period is one slot with guard symbol omitted (and not a sub-frame) and there is no gap between the measured slots.
The Relative Power Tolerance requirement for NR PUSCH to PUSCH transitions with the allocated resource blocks fixed in frequency and no transmission gaps (other than those generated by downlink subframes, DwPTS fields or Guard Periods) for a power step ΔP ≤ 1 dB, the relative power tolerance for transmission is ± 0.7 dB.
To ensure the RX performance for the LTE V2X co-existence use case the tolerance requirement may be slightly relaxed and therefore relative power tolerance requirement of +1dB is seen sufficient.
Proposal 1: Define Relative Power Tolerance requirement for NR V2X UE supporting co-channel coexistence with LTE V2X  into 38.101-1 as follows:
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Relative slot power tolerance is defined for NR V2X supporting co-channel coexistence to ensure the RX performance of the LTE V2X UE operating within the same channel. This requirement applies only to transmissions with 30kHz SCS.
The relative slot power tolerance for V2X UE supporting co-channel coexistence with LTE SL is the ability of the NR V2X UE operating with 30kHz SCS to control the output power of transmitted slots during PSCCH/PSSCH transmission consisting of two slots overlapping with an LTE SL subframe (500us). The reference slot is the 1st slot overlapping with LTE SL subframe and target slot is the subsequent NR SL slot overlapping with the LTE SL subframe. The measurement period is one NR SL slot with guard symbol omitted. 
The power of the target slot must not exceed the power of the reference slot by more than relative slot power tolerance of +1 dB.

Clarification of the measurement period for the PUMAX,c for NR V2X sidelink
The PUMAX,c for NR V2X sidelink is reusing the general requirement as defined in sub-clause 6.2.4.
The sub-clause 6.2.4 defines the measurement period for PUMAX,c as follows.
Table 6.2.4-1: Evaluation and reference periods for Pcmax
	TREF
	Teval
	Teval with frequency hopping

	Physical channel length
	Physical channel length
	Min(Tno_hopping, Physical Channel Length)



Observation 3: The evaluation and reference periods are equal to Physical channel length, while for NR V2X side-link operation when configured to co-channel coexistence with LTE V2X, and operating 30kHz SCS, it would be better to use first slot of the NR V2X transmission overlapping with LTE SL subframe as evaluation period. First slot should be used as power of the sub-sequent slots overlapping with the LTE SL subframe cannot be higher than the power of the first one.
Proposal 2: Clarify the reference to sub-clause 6.2.4 in 6.2E.4.1 General as follows:
For the measured configured maximum output power PUMAX,c for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions, the same requirement as in clause 6.2.4 shall be applied. When NR V2X UE is configured to co-channel coexistence operation with LTE V2X and NR SCS is configured to 30kHz, the evaluation period for PUMAX,c for NR V2X sidelink is the first slot of NR SL slots overlapping with an LTE SL subframe. 
In case that evaluation period is defined to be one slot as proposed above it is necessary to analyze if shorter evaluation period has impact on the tolerance of the of the PCMAX,f,c. Shorter duration of the evaluation or measurement period tends to degrade the accuracy and therefore relaxation of 1dB is proposed. 
Proposal 3: Clarify the sub-clause 6.2E.4.1 General and reference to clause  6.2.4 as follows:
When NR V2X UE is configured to co-channel coexistence operation with LTE V2X and NR SCS is configured to 30kHz, the PCMAX,f,c tolerances in Table 6.2.4-1 are relaxed by 1dB i.e. T(PCMAX,f,c) = T(PCMAX,f,c) +1 (dB).

Conclusions

Figure 1 shows the AGC impact on LTE SL (15kHz SCS) and NR SL (30kHz) during the different co-channel operation scenarios.
Observation 1: Configurations A and B in Figure 1 violate the RAN1 agreement and can be excluded.
Observation 2: Configurations C and D in Figure 1 are supported as per RAN1 agreement and RAN4 should ensure that co-channel co-existence works well and behavior and performance of NR V2X devices with 30kHz SCS are not causing receive performance problems for LTE V2X.
[bookmark: _GoBack]Proposal 1: Define Relative Power Tolerance requirement for NR V2X UE supporting co-channel coexistence with LTE V2X as follows:
6.3E.4.4	Relative slot power tolerance for V2X UE supporting co-channel coexistence with LTE SL
Relative slot power tolerance is defined for NR V2X supporting co-channel coexistence to ensure the RX performance of the LTE V2X UE operating within the same channel. This requirement applies only to transmissions with 30kHz SCS.
The relative slot power tolerance for V2X UE supporting co-channel coexistence with LTE SL is the ability of the NR V2X UE operating with 30kHz SCS to control the output power of transmitted slots during PSCCH/PSSCH transmission consisting of two slots overlapping with an LTE SL subframe (500us). The reference slot is the 1st slot overlapping with LTE SL subframe and target slot is the subsequent NR SL slot overlapping with the LTE SL subframe. The measurement period is one NR SL slot with guard symbol omitted. 
The power of the target slot must not exceed the power of the reference slot by more than relative slot power tolerance of +1 dB.
Observation 3: The evaluation and reference periods are equal to Physical channel length, while for NR V2X side-link operation when configured to co-channel coexistence with LTE V2X, and operating 30kHz [or 60kHz] SCS, it would be better to use first slot of the NR V2X transmission overlapping with LTE SL subframe as evaluation period. First slot should be used as power of the sub-sequent slots overlapping with the LTE SL subframe cannot be higher than the power of the first one.
Proposal 2: Clarify the reference to sub-clause 6.2.4 in 6.2E.4.1 General as follows:
For the measured configured maximum output power PUMAX,c for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions, the same requirement as in clause 6.2.4 shall be applied. When NR V2X UE is configured to co-channel coexistence operation with LTE V2X and NR SCS is configured to 30kHz, the evaluation period for PUMAX,c for NR V2X sidelink is the first slot of NR SL slots overlapping with an LTE SL subframe. 
Proposal 3: Clarify the sub-clause 6.2E.4.1 General and reference to clause  6.2.4 as follows:
When NR V2X UE is configured to co-channel coexistence operation with LTE V2X and NR SCS is configured to 30kHz, the PCMAX,f,c tolerances in Table 6.2.4-1 are relaxed by 1dB i.e. T(PCMAX,f,c) = T(PCMAX,f,c) +1 (dB).
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[bookmark: _Hlk133514502]8.1.	Configured transmitted power for V2X UE supporting co-channel coexistence with LTE SL
For the measured configured maximum output power PUMAX,c for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions, the same requirement as in clause 6.2.4 shall be applied. When NR V2X UE is configured to co-channel coexistence operation with LTE V2X and NR SCS is configured to 30kHz, the evaluation period for PUMAX,c for NR V2X sidelink is the first slot of NR SL slots overlapping with an LTE SL subframe.
When NR V2X UE is configured to co-channel coexistence operation with LTE V2X and NR SCS is configured to 30kHz, the PCMAX,f,c tolerances in Table 6.2.4-1 are relaxed by 1dB i.e. T(PCMAX,f,c) = T(PCMAX,f,c) +1 (dB).

8.2.	Relative slot power tolerance for V2X UE supporting co-channel coexistence with LTE SL
Relative slot power tolerance is defined for NR V2X supporting co-channel coexistence to ensure the RX performance of the LTE V2X UE operating within the same channel. This requirement applies only to transmissions with 30kHz SCS.
The relative slot power tolerance for V2X UE supporting co-channel coexistence with LTE SL is the ability of the NR V2X UE operating with 30kHz SCS to control the output power of transmitted slots during PSCCH/PSSCH transmission consisting of two slots overlapping with an LTE SL subframe (500us). The reference slot is the 1st slot overlapping with LTE SL subframe and target slot is the subsequent NR SL slot overlapping with the LTE SL subframe. The measurement period is one NR SL slot with guard symbol omitted. 
The power of the target slot must not exceed the power of the reference slot by more than relative slot power tolerance of +1 dB.
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