[bookmark: _Hlk3548187][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 106bis-e				                     R4-2305524
Online, April 17th  – April 26th , 2023
Agenda Item:	5.31.2.1.2
Source: 	Xiaomi
Title: 	on the SL-e TX requirement
Document for:	Approval
1. Introduction
The sidelink unlicensed TX requirement has been initially discussed in the last RAN4 meeting with some general aspects. In this paper, we give further discussion on these single carrier TX requirements.
2. Discussion
The TX requirements listed in TS 38.101-1 for sidelink and NR-U are listed in below table. Together with both requirements and the new sidelink-unlicensed design, we would like to give further discussion on specific requirements for SL-U.
	Requirement
	Sidelink requirement
	NR-U requirement
	Potential SL-U requirement

	MOP
	n14:PC1
n38: PC3
n47: PC2, PC3
n79: PC3
	n46: PC5
n96: PC5
n102: PC5
	It has been agreed in the last meeting that PC5 will be used as baseline

	MPR
	MPR for PC2 and PC3 are defined specifically.
	MPR for PC5 is defined.
	If only PC5 is introduced, the MPR for PC5 of NR-U can be reused.

	A-MPR
	A-MPR for PC2 and PC3 are defined specifically.
	A-MPR for PC5 is defined.
	If only PC5 is introduced, the A-MPR for PC5 of NR-U can be reused.

	Configured transmitted power
	Pcmax and specifically the Pemax are defined for sidelink.
	General configured transmitted power for NR is reused.
	The sidelink configured power should be used.

	Min output power
	-30 for 5,10,20MHz CBW
-28.2 for 30MHz CBW
-27 for 40MHz CBW
	-40 for 20MHz CBW
-37 for 40MHz CBW
	Reuse the NR-U requirement as baseline

	Transmit off power 
	-50dBm for different CBW
	-50dBm for different CBW
	-50dBm for different CBW

	Transmit on/off time mask
	Specific time mask for sidelink
	Specific time mask for NR-U
	A new specific time mask is proposed in following discussion

	Power control
	Absolute power tolerance: same as NR
	Absolute power tolerance: same as NR.
Relative power tolerance
Aggregate power tolerance
	Reuse the sidelink requirement.

	Transmit signal quality
	Frequency error: ±0.1 PPM
EVM, Carrier leakage, In-band emission, EVM equalizer spectrum flatness: Same as NR
	Frequency error: ±0.1 PPM
EVM, Carrier leakage，EVM equalizer spectrum flatness: Same as NR
In-band emission: Specific requirement is defined 
	Reuse the NR-U requirement

	Occupied bandwidth
	General requirement as NR
	General requirement as NR
	General requirement as NR

	SEM
	General SEM for NR
	Specific SEM for NR-U
	Reuse the NR-U SEM

	A-SEM
	A-SEM for within 5 855 MHz to 5 950 MHz for ETSI and within 5 765 MHz to 6 005 MHz for FCC
	No A-SEM
	Reuse NR-U requirement

	ACLR
	General NR requirement
	27dB
ACLR2 requirement 
	If only PC5 is introduced, the ACLR and ACLR2 for PC5 of NR-U can be reused.

	Spurious emission
	General NR requirement
	General NR requirement
Additional spurious emission
	Reuse NR-U requirement

	TX IMD
	General NR requirement
	General NR requirement
	General NR requirement



For the time mask for shared spectrum channel access, below figure is captured from TS 38.101-1: 
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.
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It can be observed that the CP-E has been considered for the time mask. For the CP-E, the latest agreement in RAN1 is as below:
Agreement
A CPE can be transmitted from a CPE starting position before S L transmission for the following two options:
· Option 1: within the symbol just before the next AGC symbol
· Option 2: 
· within the symbol just before the next AGC symbol for 15 kHz SCS
· within at most 2 symbols just before the next AGC symbol for 30 or 60 kHz SCS 
· FFS applicable scenario(s), condition(s) and channel type(s) to apply Option 1 or Option 2

The two options are all applicable but will be differentiated with different scenarios, conditions and channel types. For RAN4 UE RF requirement, we are more focus on the CPE length. For option 1, the CPE length is one symbol before the next AGC symbol while for option 2, the CPE length is 1 symbol for 15 kHz SCS and at most 2 symbols for 30 or 60 kHz. The 1 symbol length is 71.4us for 15 kHz and 35.7us for 30 kHz and 17.8us for 60 kHz. In this case, the CPE for option 1 will be at least 17.8us and for option 2 it will be at least 35.7us. The CPE length is shown as below figure 1 for illustration.
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Figure 1: Illustration of CPE
Observation 1: Based on current RAN1 agreement, the CPE for option 1 will be at least 17.8us and for option 2 it will be at least 35.7us.
Back to the general on/off mask, there is 15us between the off-power requirement to on-power requirement and based on the observation above, we believe this 15us can be located inside the CPE length. 
Proposal 1: To locate the 15us transient period inside the CPE.
For the end of the sidelink transmission, there is one guard symbol defined and hence the 10us transient period can be located inside the guard symbol. 
Proposal 2: To locate the 10us transient period inside the last symbol (as guard symbol) of sidelink transmission.
With the above proposal 1 and proposal 2, the time mask is illustrated as below figure 1.
Proposal 3: To agree the on/off time mask as below figure 1:
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Figure 1 Proposed time mask for SL-U
Corresponding TP to TR based on the table 1 and above discussion has been proposed in the Annex. 
Proposal 4: It is proposed to agree on the annex of TP to TR.
3	Conclusions
In this contribution, we give initial discussion on the sidelink evolution and the observation and proposals are shown as below:
Observation 1: Based on current RAN1 agreement, the CPE for option 1 will be at least 17.8us and for option 2 it will be at least 35.7us.
Proposal 1: To locate the 15us transient period inside the CPE.
Proposal 2: To locate the 10us transient period inside the last symbol (as guard symbol) of sidelink transmission.
Proposal 3: To agree the on/off time mask as below figure 1.
Proposal 4: It is proposed to agree on the annex of TP to TR.
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[bookmark: _Toc126570182]6.1	Tx requirements for NR SL single carrier operation in unlicensed band
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PC5 is agreed as the baseline of SL-U.
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It is agreed to reuse the NR-U MPR of PC5 for NR SL-U.
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It is agreed to reuse the NR-U A-MPR of PC5 for NR SL-U.
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The sidelink configured power should be reused.
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It is agreed to reuse the NR-U requirement for NR SL-U.
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It is agreed to reuse the NR-U requirement for NR SL-U.
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The on/off time mask for NR-U is captured as below. For the off to on power, the 5us is applied before CP-E and 10us transient period is applied within CP-E for 15us total. For the on to off power, the 10us transient period is divided into two 5us parts and the first 5us is applied inside the transmission with the 2nd 5us is applied after the end of transmission. 
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The SL-U CP-E design is captured below in figure 6.1.7.x and it has been agreed for different scenario, the CPE starting point will be one or two symbols for different SCS. The smallest CPE length is one symbol before the next AGC symbol and it will be at least 17.8us which can cover the 15us transient period. 
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Figure 6.1.7.x1: Illustration of CPE
Hence the 15us transient period can be located inside the CPE length For the on to off mask, there is one guard symbol defined and hence the 10us transient period can be located inside the guard symbol. With that the proposed time mask for SL-U is shown as below:
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Figure 6.1.7.x2 Proposed time mask for SL-U
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It is agreed to reuse the sidelink requirement for NR SL-U.
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It is agreed to reuse the NR-U requirement for NR SL-U.
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It is agreed to reuse the NR-U requirement for NR SL-U.
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It is agreed to reuse the NR-U requirement for NR SL-U.
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It is agreed to reuse the NR-U requirement for NR SL-U.
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It is agreed to reuse the NR-U requirement for NR SL-U.
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It is agreed to reuse the NR-U requirement for NR SL-U.
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Figure 6.3F.3.2-1: General ON/OFF time mask for shared spectrum channel access
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