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Introduction
[bookmark: _Hlk110758192]In the last meeting, we agreed the workplan and the skeleton TR for NR SL evolution. We also discussed several open issues related to SL-U, SL CA, SL FR2, con-current operation, co-existence study between LTE V2X and NR V2X. In this meeting, more detailed agendas for NR SL evolution are allocated. In this contribution, we further discuss on UE RF requirements for SL on a single unlicensed spectrum.
Discussion
In Rel-18 NR SL evaluation WI, SL on unlicensed spectrum is an important UE feature. In the last meeting, we agreed to use the same default power class PC5 for SL-U. For other power classes, it needs further study based on companies’ inputs.
[bookmark: _GoBack][bookmark: _Hlk131853800]As for the issue transmit power density for SL-U UE, it needs further discussion whether to reuse the requirements defined in NR-U. The reason for introducing Transmit power density in NR-U is to control and limit the radio transmission power of NR-U devices. As NR-U devices operate in the 5GHz frequency band, they may cause interference to neighboring Wi-Fi and other devices, hence there is a need for limiting their transmit power density. This ensures that NR-U devices do not adversely affect the performance and reliability of other devices when operating in the 5GHz frequency band. Additionally, transmit power density helps NR-U devices comply with government spectrum regulation requirements. From this aspect, we think it is necessary to introduce transmit power density for SL-U UE from the regulation aspect and co-existence with Wi-Fi.
[bookmark: _Hlk131856863]Proposal 1: It is necessary to introduce transmit power density for SL-U UE from the regulation aspect and co-existence with Wi-Fi.
[bookmark: _Hlk131854426]In the last meeting, there was a proposal on requirements for MIMO/TxD operation for SL-U. In the current specification, UL MIMO is supported for NR-U bands n46, n96, n102. However, it is too early to discuss the SL-MIMO or SL Tx diversity operation in SL-U bands. We suggest to defer the discussion for SL-MIMO/TxD for SL-U until requirements for single band operation were finalized. 
Issue 2-12: Requirements for MIMO and Tx diversity operation
· Proposals
· Option 1: Requirements for SL MIMO and SL Tx diversity operation in un-licensed bands need to be further analyzed based on agreements made for single carrier operation.
[bookmark: _Hlk131856876]Proposal 2: Defer the discussion for SL-MIMO/TxD for SL-U until requirements for single band operation were finalized. 
[bookmark: _Hlk131854834]The issue for MPR discussion was captured in Issue 2-13. For MPR requirements, since we agree that PC5 is used as the default power class in SL-U, PC5 MPR should be evaluated in the MPR simulation as baseline. The MPR requirements for V2X is not based on PC5, thus new evaluation is needed.
Issue 2-13: Maximum output power reduction (MPR)
· Proposals
· Option 1: Use the NR-U PC5 CP-OFDM MPR requirements as starting point for defining the requirements for SideLink PSSCH/PSCCH. Further study is needed to define the MPR requirements SideLink PSFCH and S-SSB transmissions. (LGE) 
· Option 2: RAN4 to discuss whether MPR requirements for V2X should be modified considering the support for interlaced allocation. (Nokia, Huawei)
· Option 3: It is proposed to agree on the MPR simulation assumptions for SL-U as in R4-2302046 Table 5 (Huawei)
· Option 4: RAN4 to discuss new SL MPR for PC2/3 with 1Tx/2Tx and interlaced RB allocation and wideband operation (Oppo)
Proposal 3: For SL-u, PC5 MPR should be evaluated in the MPR simulation as baseline. 
For configured transmitted power for V2X, it is necessary to check if the wording in clause 6.2E.4 configured transmitted power for V2X can be compatible with SL-U.
Issue 2-15: Configured transmitted power for NR SL-U
· Proposals
· Option 1: Reuse clause 6.2E.4 configured transmitted power for V2X when SideLink is operated in un-licensed bands (LGE)
· Option 2: FFS SL Pcmax modification (Oppo)
For minimum output power, it is not suitable to reuse the V2X requirements for SL-U since the channel bandwidths considered are different. We can follow the requirements defined in Clause 6.3.1 with some modification in channel bandwidths, as shown in Table 6.3.1-1.
[bookmark: _Hlk131856466][bookmark: _Hlk131856894]Proposal 4. Consider the following table for minimum output requirements for SL-U.
Table 6.3.1-1: Minimum output power
	Channel bandwidth
	(MHz)
	20
	40
	60,80,100

	REF_SCS
	(kHz)
	15
	30

	Minimum output power
	(dBm)
	-40
	-40+10log10 (BWChannel /20)
	-40+10log10 (BWChannel /20)

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE: The minimum output power value is rounded to the nearest number down to one decimal point.



For the transmit OFF power can reuse -50dBm for SL-U. The transmit OFF power requirements can be defined as follows for SL-U.
[bookmark: _Hlk131856907]Proposal 5. Consider the following table for transmit OFF power requirements for SL-U.
Table 6.3.2-1: Transmit OFF power
	Channel bandwidth
	(MHz)
	20,40
	60,80,100

	REF_SCS
	(kHz)
	15
	30

	Transmit OFF power
	(dBm)
	-50

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE :	“NRB” in the formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.



 Conclusion
This contribution discusses several UE TX RF requirements issues for SL on a single unlicensed band. The following observations and proposals are made:
Proposal 1: It is necessary to introduce transmit power density for SL-U UE from the regulation aspect and co-existence with Wi-Fi.
Proposal 2: Defer the discussion for SL-MIMO/TxD for SL-U until requirements for single band operation were finalized. 
Proposal 3: For SL-u, PC5 MPR should be evaluated in the MPR simulation as baseline. 
Proposal 4. Consider the following table for minimum output requirements for SL-U.
Table 6.3.1-1: Minimum output power
	Channel bandwidth
	(MHz)
	20
	40
	60,80,100

	REF_SCS
	(kHz)
	15
	30

	Minimum output power
	(dBm)
	-40
	-40+10log10 (BWChannel /20)
	-40+10log10 (BWChannel /20)

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE: The minimum output power value is rounded to the nearest number down to one decimal point.


Proposal 5. Consider the following table for transmit OFF power requirements for SL-U.
Table 6.3.2-1: Transmit OFF power
	Channel bandwidth
	(MHz)
	20,40
	60,80,100

	REF_SCS
	(kHz)
	15
	30

	Transmit OFF power
	(dBm)
	-50

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE :	“NRB” in the formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.
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