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Introduction
WF on NR sidelink evolution [1] captured the agreements made in the RAN4#106bis-e meeting and lists the open issues. This contribution addresses these single carrier related issues on Tx requirements and proposes a way forward.
· Issue 3-8-1: ON/OFF time mask for SL-U single CC
Appendix A of this document includes related text proposals to TR38.786.

UE TX requirements for NR SL-U single carrier operation

[bookmark: _Hlk134738226]Issue 3-8-1: ON/OFF time mask for SL-U single CC
Following was agreed as Way forward to be discussed in the future meeting
GTW Agreement:
•	10us ending transient period located in the guard period.
Moderator summary: Further discuss in next meeting on the time mask.
Comparison for ON/OFF time mask between the NR V2X and NRU is shown in figure 1. Following observations can be made.
Observation #1: The differences between the operation are linked with the indication of the Guard period (last symbol of the slot) in NR V2X and introduction of CP-extension in NRU.
Observation #2: For NR V2X ON/OFF time mask is specified separately for PSCCH/PSSCH and S-SSB.
Observation #3: The duration of the transient period is 10us in both NR V2X and NRU
Observation #4: For NRU the OFF power requirement ends 5us before the start of CP-E and transmission and starts again 5us after the transmission but transient period extends 5us into the transmission at the both ends. For NR V2X the 10us transient period is completely outside the transmission and therefore also the OFF power requirement ends 10us before the transmission and starts again 10us after the transmission.
The OFF power for NRU is defined as follows and it already takes into account the non-transmitted symbols, which are called as Guard period in NR V2X.
6.3F.3.2	General ON/OFF time mask
The general ON/OFF time mask defines the observation period between transmit OFF and ON power and between transmit ON and OFF power for each SCS as illustrated below in Figure 6.3F.3.2-1. ON/OFF scenarios include: contiguous, and non-contiguous transmission, etc.
The OFF power measurement period is defined in a duration of at least one slot excluding any transient periods. The ON power is defined as the mean power over the duration of at least one slot excluding any transient period and non-transmitted symbols. The leading transient period starts 5us before the beginning of the first symbol of transmission and extends 10us into the transmission including the CP extension if applicable.  The trailing transient period starts 5us before the end of transmssion and extends 5us beyond the end of transmission.
Observation #5: General OFF power requirement for NRU is defined in a way that it refers generally to transmission (=when UE actually transmits the symbols) without specifying the channels and symbols and therefore could be applied to both PSCCH/PSSCH and S-SSB transmissions in NR SL-U.
Observation #6: General OFF power requirement for NRU is defined in a way that it already takes into account the non-transmitted symbols, which are called as Guard period in NR V2X. Non-transmitted symbols are not included into the “transmission”.
Considering the observations 1-6 and agreement in the last meeting that 10us trailing guard period is used we think that NRU ON/OFF time mask definition and drawing can be reused for NR SL-U. Further discussion may be necessary on the duration of the ON and OFF period, which is at least 1 slot in NRU (and in General NR requirements), while nothing is defined for NR V2X.
Proposal #1:
Reuse the NRU Transmit power density requirements NR SL-U.
Proposal #2:
Further discuss if minimum duration of 1 slot for ON/OFF period is valid for NR SL-U.
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Figure 1. Comparison for ON/OFF time mask between the NR V2X and NRU

Issue 3-3-4 simulation assumptions 
In the agreed simulation assumtion below, ’ FFS on the inter-laced RB allocation for PSFCH, S-SSB by RAN1’ needs to be updated. RAN1 agreed to consider repetition of PSFCH and S-SSB instead of inter-laced RB allocation. However, whether multiple PSFCHs (using existing R16/17 PSFCH format 0) can be transmitted over non-contiguous RB sets are not yet decided. And whether multiple S-SSB can be transmitted over non-contiguous RB sets are not yet decided. RAN1 sent the related LS to RAN4. In our understanding, RAN4 agreed that the UE transmit requirements for wide-band operations are only applicable for single RB set or multiple contiguous RB sets within the UE channel. This is also captured into the section 6.1F of TS 38.101-1 [2]. Based on the understanding, RAN4 needs to consider single RB set or multiple contiguous RB sets for PSFCH and S-SSB simulation assumption.

	1. Waveforms: CP-OFDM for SL-U
1. Supported CBW: 20/40/60/80/100MHz. 
1. Modulation: QPSK/16-QAM/64-QAM/256-QAM
1. SCS: 15/30/60kHz
1. C-IMD: 45dBc or 60dBc
1. EVM and impairments

	Modulation
	SystemEVM
	PA only
	Image
	PA+image

	QPSK
	17.5%
	10%
	28dB
	10.0%

	16QAM
	12.5%
	8%
	28dB
	8.0%

	64QAM
	8%
	4%
	28dB
	5.65%

	256QAM
	3.5%
	1.8%
	34dB
	2.69%



1. IBE and impairment exceptions are same as NR-U
6. Reuse IBE mask from TS38.10101 Table 6.4F.2.3-1
6. Image/carrier exceptions position and specific test according to interlaces
1. ACLR: 27dBc for both PC3/PC5 UE with NR MBW
1. SEM according to 38.101-1 clause 6.5F.2.2
1. PA calibration & PA configuration: 
9. PC3 (both single PA and dual PAs with 20+20): 1dB MPR and DFT-s-OFDM QPSK with 100RB0 20MHz waveform with 30dB ACLR
9. PC5 (single PA): 1dB MPR and DFT-s-OFDM QPSK 100RB3 20MHz waveform with 27dB ACLR
1. MPR table format can be reused the MPR format of NR-U according to each transmitted channel e.g.PSSCH/PSCCH transmission, PSFCH transmission and PSBCH transmission.
1. The MPR will be applied to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.  
1. Follow the RB interlaced allocation based on Table 6.2F.2-1 and Table 6.2F.2-2 in TS38.101-1. Also refer the interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214. FFS on the inter-laced RB allocation for PSFCH, S-SSB by RAN1  



Proposal #3:
RAN4 needs to consider single RB set or multiple contiguous RB sets for PSFCH and S-SSB simulation assumption

Conclusions
Considering the observations 1-6 and agreement in the last meeting that 10us trailing guard period is used we think that NRU ON/OFF time mask definition and drawing can be reused for NR SL-U. Further discussion may be necessary on the duration of the ON and OFF period, which is at least 1 slot in NRU (and in General NR requirements), while nothing is defined for NR V2X.
Proposal #1:
Reuse the NRU Transmit power density requirements NR SL-U.
Proposal #2:
Further discuss if minimum duration of 1 slot for ON/OFF period is valid for NR SL-U.
Proposal #3:
RAN4 needs to consider single RB set or multiple contiguous RB sets for PSFCH and S-SSB simulation assumption
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The general ON/OFF time mask defines the observation period between transmit OFF and ON power and between transmit ON and OFF power for each SCS as illustrated below in Figure 6.3E.3F.2-1. ON/OFF scenarios include: contiguous, and non-contiguous transmission, etc.
The OFF power measurement period is defined in a duration of at least one slot excluding any transient periods. The ON power is defined as the mean power over the duration of at least one slot excluding any transient period and non-transmitted symbols.  The leading transient period starts 5us before the beginning of the first symbol of transmission and extends 10us into the transmission including the CP extension if applicable.  The trailing transient period starts 5us before the end of transmssion and extends 5us beyond the end of transmission.
Figure 6.3E.3F.2-1: General ON/OFF time mask for shared spectrum channel accessCP-E
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----- END of TEXT PROPOSAL -----
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