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Introduction

RAN WG4 Meeting#108bis agreed the clarifications for the configured transmitted power and relative slot power tolerance for UEs supporting co-channel coexistence and operating 30kHz SCS [1].
This document discusses and proposes a way to define the values for the relaxed PCMAX,f,c tolerances in Table 6.2.4-1 and relatice slot power tolerance.

Discussion
Transmitted power requirements for NR SL co-channel coexistence with LTE SL
Clarification of the measurement period and PCMAX,f,c tolerances for the PUMAX,c for NR V2X sidelink
RAN WG4 Meeting#108bis agreed the following definition for the PUMAX,c for NR V2X sidelink.
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.
As the duration of the evaluation period for PUMAX,c is only one slot (first slot overlapping with LTE SL subframe), which is only 500us minus the guard symbols, it is necessary to ensure that the shorter evaluation period is not degrading the implementation margin for PCMAX,f,c tolerances that are defined in Table 6.2.4-1: PCMAX tolerance.
Table 6.2.4-1: PCMAX tolerance
	PCMAX,f,c  (dBm)
	Tolerance T(PCMAX,f,c) (dB)

	23 < PCMAX,c ≤ 33
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0

	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0



Shorter duration of the evaluation period makes it more difficult for the UE to achive similar accuracy for the level of transmitted output power as with longer evaluation period, which degrades UE implementation margin in this use case. As this is not the desired outcome a relaxation of 1dB is proposed to the values in the Table 6.2.4-1: PCMAX tolerance.
Proposal 1: Clarify the sub-clause 6.2E.4.1 General and reference to clause 6.2.4 as proposed below:
Text proposal into TR38.786:
----- START of TEXT PROPOSAL for TR38.786 -----
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).
----- END of TEXT PROPOSAL for TR38.786 -----

Draft CR into TS38.101:
----- START of CHANGES in TS38.101-1 -----
6.2E.4	Configured transmitted power for V2X
[bookmark: _Toc45888158][bookmark: _Toc45888757][bookmark: _Toc61367402][bookmark: _Toc61372785][bookmark: _Toc68230726][bookmark: _Toc69084139][bookmark: _Toc75467149][bookmark: _Toc76509171][bookmark: _Toc76718161][bookmark: _Toc83580471][bookmark: _Toc84404980][bookmark: _Toc84413589]6.2E.4.1	General
…
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 and 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).
For NR V2X UE supporting SL MIMO or Tx Diversity, the transmitted power is configured per each UE.
…
----- END of CHANGES in TS38.101-1 -----

[bookmark: _Hlk149735652]Relative slot power tolerance requirement
RAN WG4 Meeting#108bis agreed the following definition for the Relative slot power tolerance.
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.
It is important to define the tolerance and quantify this as RAN1 agreement requiring the first 30kHz SCS slot in this used case to always have larger than or equal power as the subsequent slot does not consider any implementation related challenges and required margins. In case that NO tolerance is defined compliant UEs may need to artificially lower the power of the subsequent slot to ensure that they ALWAYS follow the agreement.
The Relative Power Tolerance requirement for NR transmissions is defined in TS38.101-1 clause 6.3.4.3 Relative power tolerance and Table 6.3.4.3-1: Relative power tolerance.
The relative power tolerance is the ability of the UE transmitter to set its output power in a target sub-frame (1 ms) relatively to the power of the most recently transmitted reference sub-frame (1 ms) if the transmission gap between these sub-frames is less than or equal to 20 ms.
The NOTE in the table defines that the For 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.
The scenario described in the NOTE is very close to one defined above for the V2X UE in this scenario and can be used as starting point to define the proper tolerance, but at the same time it is necessary to take into account that evaluation period is not shorted that usually requires a bit higher tolerance in order to maintain the same implementation margins.
On the other hand it is also necessary to ensure that RX performance for the LTE V2X is not compromised due to AGC issues or receiver clipping as described for example in [2].
Considering these two aspects we think that the tolerance requirement may be slightly relaxed and therefore relative power tolerance requirement of +1dB is seen sufficient. It’s important to note that tolerance is only one-sided as power step downwards is not problematic for the LTE V2X reception.
Proposal 2: Define Relative Power Tolerance requirement for NR V2X UE supporting co-channel coexistence with LTE V2X  into 38.101-1 as follows:
Text proposal into TR38.786:
----- START of TEXT PROPOSAL for TR38.786 -----
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.

----- END of TEXT PROPOSAL for TR38.786 -----

Draft CR into TS38.101:
----- START of CHANGES in TS38.101-1 -----
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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.

----- END of CHANGES in TS38.101-1 -----

Conclusions
Proposal 1: Clarify the sub-clause 6.2E.4.1 General and reference to clause 6.2.4 as proposed below:
Text proposal into TR38.786:
----- START of TEXT PROPOSAL for TR38.786 -----
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).
----- END of TEXT PROPOSAL for TR38.786 -----

Draft CR into TS38.101:
----- START of CHANGES in TS38.101-1 -----
6.2E.4	Configured transmitted power for V2X
6.2E.4.1	General
…
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 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).
For NR V2X UE supporting SL MIMO or Tx Diversity, the transmitted power is configured per each UE.
…
----- END of CHANGES in TS38.101-1 -----
Proposal 2: Define Relative Power Tolerance requirement for NR V2X UE supporting co-channel coexistence with LTE V2X  into 38.101-1 as follows:
Text proposal into TR38.786:
----- START of TEXT PROPOSAL for TR38.786 -----
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.

----- END of TEXT PROPOSAL for TR38.786 -----

Draft CR into TS38.101:
----- START of CHANGES in TS38.101-1 -----
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.

----- END of CHANGES in TS38.101-1 -----
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Draft text proposal into TR38.786

----- START of TEXT PROPOSAL for TR38.786 -----
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[bookmark: _Hlk133514502]8.1.	Configured transmitted power for V2X UE supporting co-channel coexistence with LTE SL
[bookmark: _Hlk146142259]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.

----- END of TEXT PROPOSAL for TR38.786 -----


Draft CR into TS38.101-1
----- START of CHANGES 1/2 in TS38.101-1 -----
6.2E.4	Configured transmitted power for V2X
6.2E.4.1	General
The NR V2X UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
	PCMAX_L,f, c = MIN {PEMAX,c,  PPowerClass, V2X – MAX(MAX(MPRc , A-MPRc) + TIB,c , P-MPRc), PRegulatory,c }
PCMAX_H,f, c = MIN {PEMAX,c, PPowerClass, V2X,  PRegulatory,c }
where
-	PCMAX,f,c is configured for PSSCH\PSCCH, S-SSB and PSFCH, respectively;
-	For the total transmitted power PCMAX,PSSCH/PSCCH, PEMAX,c is the value given by IE sl-maxTransPower, defined by TS 38.331
-	For the total transmitted power PCMAX,S-SSB, the PCMAX_L,f,c and PCMAX_H,f,c are defined as follows:
PCMAX_L,f,c = MIN {PPowerClass, V2X – MAX(MAX(MPRc , A-MPRc) + TIB,c , P-MPRc), PRegulatory,c}
PCMAX_H,f,c = MIN {PPowerClass, V2X,  PRegulatory,c}
-	For the total transmitted power PCMAX,PSFCH, PEMAX,c is the value given by IE sl-maxTransPower when single resource pool configured is transmitted at a given time and sum of the IEs sl-maxTransPower when multiple resource pools configured are transmitted at a given time, defined by TS 38.331.
-	PPowerClass,V2X is the maximum UE power specified in Table 6.2E.1.1-1 without taking into account the tolerance specified in the Table 6.2E.1.1-1;
-	MPRc and A-MPRc for serving cell c are specified in clause 6.2E.2 and clause 6.2E.3 for PSSCH\PSCCH, S-SSB and PSFCH, respectively;
-	TIB,c,  and P-MPRc are specified in clause 6.2.4 
-	PRegulatory,c= 10 - Gpost connector dBm the V2X UE is within the protected zone [12] of CEN DSRC tolling system and operating in Band n47; PRegulatory,c= 33 - Gpost connector dBm otherwise.
The maximum output power PCMAX,PSSCH and PCMAX,PSCCH are derived from PCMAX,c based on 0dB PSD offset between PSSCH and PSCCH.
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 and 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).
For NR V2X UE supporting SL MIMO or Tx Diversity, the transmitted power is configured per each UE.
For NR V2X UE with two transmit antenna connectors at the same time, the tolerance is specified in Table 6.2E.4.1-1. The requirements shall be met with SL MIMO configurations specified in Table 6.2D.1-2.
----- END of CHANGES 1/2 in TS38.101-1 -----

----- START of CHANGES 2/2 in TS38.101-1 -----
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.
----- END of CHANGES 2/2 in TS38.101-1 -----

