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1. Introduction
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]In the last meeting, the TR 38.785 for SL enhancement in Rel-17 [1] was approved. In this text proposal, the coexistence evaluation for PC2 SL UE in licensed band n38 is captured for the TR based on our simulation paper in the last meeting [2].
2. Reference
[1]	R4-2104969, TR38.785 v0.1.0 TR Update for SL enhancement in Rel-17, LGE, RAN4#98bis-e.
[2]   R4-2104532, Initial results for coexistence evaluation in n38, vivo, RAN4#98bis-e.
3. Annex: TP for coexistence evaluation for PC2 SL UE in licensed band n38 in TR38.785
============================ Start of TP ============================
[bookmark: _Toc36034747][bookmark: _Toc42537342][bookmark: _Toc46356407][bookmark: _Toc52566321][bookmark: _Toc63322630]5	Leftover RF requirements
[bookmark: _Toc36034748][bookmark: _Toc42537343][bookmark: _Toc46356408][bookmark: _Toc52566322][bookmark: _Toc63322631]5.1	Power class 2 sidelink UE 

[bookmark: _Toc63322632]5.1.1	Coexistence evaluation for PC2 SL UE in licensed band
In this section, the adjacent channel system coexistence evaluation for PC2 NR V2X operation was studied for NR V2X services.  The operating scenarios include the case where the carrier is deployed for NR V2X service in licensed spectrum. For the licensed carrier, the coexistence evaluation include LTE or NR Uu on the adjacent carrier of NR V2X.
[bookmark: _Toc63322633]5.1.1.1 Coexistence evaluation scenarios
The adjacent channel coexistence evaluation scenarios for PC2 NR V2X service are shown in Table 5.1.1.1-1
Table 5.1.1.1-1: The adjacent channel coexistence scenarios for PC2 NR V2X service
	NR V2X operating frequency
	Deployment scenarios
(Aggressor-to-Victim)

	FR1
	Scenario A: V2X service at licensed band where only NR SL is supported. (TDD: 2.6GHz)
(2nd priority)
	· Case1: PC2 NR V2X UE-to- PC2 NR V2X UE
· Case2: PC2 NR V2X UE-to- PC3 NR V2X UE

	
	Scenario B: V2X service at licensed bands where NR SL and NR Uu are supported. (TDD: 2.6GHz)
(1st  priority)
	· Case3: : PC2 NR V2X UE-to-NR Uu BS
· Case4: NR Uu UE-to- PC2 NR V2X UE



Basic simulation parameters are below
· Deployment scenarios: Urban Manhattan grid model
· Simulation Block Size : 
· [bookmark: OLE_LINK14]Urban : Manhattan grid model: 3*433m, 3*250m

· RAN1 dependent parameter
· For licensed band, NR SL operation in Uplink band in FDD, UL opportunity in TDD is considered.
· For SINR calculation in partial overlapping between aggressor and victim, worst case SINR should be considered.

The details of the deployment scenarios are presented in the following clauses.

[bookmark: _Toc63322634]5.1.1.2 Coexistence simulations assumptions 
[bookmark: _Toc36034752][bookmark: _Toc42537347]5.1.1.2.1 Layout model
RAN4 reuse the Manhattan Grid model based on the network layout model for licensed band as shown in section 5.2.1 and section 5.2.2 in TR38.886.

5.1.1.2.2 Simulation parameters
In Table 5.1.1.2.2-1 and Table 5.1.1.2.2-2, RAN4 provide detail simulation parameters for PC2 coexistence evaluation in licensed band.
Table 5.1.1.2.2-1: Simulation parameters in licensed band for scenarios A
	Parameter
	Value

	
	NR V2X UE (Aggressor)
	NR V2X UE (Victim)

	Tx power
	26dBm
	23dBm or 26dBm

	Channel Bandwidth
	20MHz
	20MHz

	Packet size
	1) 14 PRB (190 byte packet) for 15kHz SCS 
2) Other options are not precluded
	1) 14 PRB (190 byte packet) for 15kHz SCS 
2)Other options are not precluded

	Traffic model
	1 transmission every 100ms
· 100ms message generation period
· Time instance of message generation is randomized among vehicles 

	Noise figure
	9dB
	9dB

	Antenna pattern
	Omni-directional with gain of 0 dBi

	Sidelink Power control
	The worst case of no power control is used

	SINR-to-BLER mapping
	As per link level performance model in TR 38.xxx 
Table A-x for 2.6GHz
	As per link level performance model in TR 38.xxx
Table A-x for 2.6GHz



Table 5.1.1.2.2-2: Simulation parameters in licensed band for scenarios B
	Parameter
	Value

	
	NR UE
	NR BS
	NR V2X UE 

	Max Tx power
	23dBm or 26dBm
	NA
	26dBm

	Channel Bandwidth
	20MHz
	20MHz
	20MHz

	Packet size
	1) [32] PRB for 15kHz SCS 
2) Other options are not precluded
	 
	1) 14 PRB (190 byte packet) for 15kHz SCS 
2) Other options are not precluded

	Traffic model
	Full buffer
	Full buffer
	Reference table 5.2.1.2-1

	Noise figure
	N/A
	5dB
	9dB

	Antenna pattern
	Omni-directional with gain of 0 dBi
	Antenna pattern for FR1 Macro BS from TR 38.828
	Omni-directional with gain of 0 dBi

	SINR-to-BLER mapping for NR V2X
	NA
	NA
	As per link level performance model in TR 38.xxx
Table A-x for 2.6GHz

	SINR-to-rate mapping for NR
	NA
	As per link level performance model in TR 36.942 (Table A.2). α, attenuation = 0.4, SNIRMIN, dB = -10, SNIRMAX, dB = 22 (subclause 5.2.3.6 from TR 38.828).
	NA



5.1.1.2.3 ACLR and ACS
RAN4 only consider 1step ACLR/ACS model to derive the PC2 coxistence evaluation in licensed band
Table 5.1.1.2.3-1: ACLR and ACS in licensed band for scenarios A
	Parameter
	Value

	
	PC2 NR V2X UE (Aggressor) 
	NR V2X UE (Victim PC3/PC2)

	ACLR
	31+XdB
	30 + X dB
31 + X dB

	ACS
	27+XdB
	27+ X dB



Table 5.1.1.2.3-2: ACLR and ACS in licensed band for scenarios B
	Parameter
	Value

	
	NR UE (PC3/PC2)
	NR BS
	NR V2X UE (PC2)

	ACLR
	30 dB/31 dB
	NA
	31 + X dB

	ACS
	NA
	46 dB
	27 + X dB



5.1.1.2.4 [bookmark: _Toc36034759][bookmark: _Toc42537354]Power control
For V2X operating scenarios A, RAN4 make consensus to reuse the OLPC in TR36.786 or no power control is considered.
For V2X operating scenarios B, the power control mechanism which was specified in clause 5.2.3.4 in TR38.886 for FR1 TDD band can be reused.

[bookmark: _Toc63322635]5.1.1.3 Coexistence results
5.1.1.3.1 Scenario A
In this subsection, the evaluation results in scenario A are provided. According to the detail simulation assumption, the final evaluation results in broadcast, groupcast and unicast can be obtained from Figure 1 to Figure 3. The HARQ feedback option 2 scheme is used in groupcast scenario. Additionally, the performance of sidelink UE in scenario A is evaluated without power control. The vehicle speed is fixed of 60km/h and the number of the UE working in each channel is approximate.
	
	

	Figure 1 Average PRR of SL UE in broadcast scenario without power control
	Figure 2 Average PRR of SL UE in groupcast scenario without power control

	

	Figure 3 Average PRR of SL UE in unicast scenario without power control


5.1.1.3.2 Scenario B
In this subsection, the evaluation results in scenario B are provided. According to the detail simulation assumptions, the final evaluation results in broadcast, groupcast and unicast can be obtained from Figure 4 to Figure 12. The HARQ feedback option 2 scheme is used in groupcast scenario. Additionally, the performance of NR UE in scenario B is evaluated with power control, while the sidelink UE in scenario B is evaluated without power control. The TDD configuration used in the simulation is DDSUUDDSUU.
	
	

	Figure 4 Average PRR of NR SL UE in broadcast scenario 
	Figure 5 SINR of NR Uu UE in broadcast scenario 


	

	Figure 6 Throughput of Uu UE in broadcast scenario

	
	

	Figure 7 Average PRR of NR SL UE in groupcast scenario
	Figure 8 SINR of NR Uu UE in groupcast scenario 


	

	Figure 9 Throughput of NR Uu UE in groupcast scenario 

	
	

	Figure 10 Average PRR of NR SL UE in unicast scenario 
	Figure 11 SINR of NR Uu UE in unicast scenario 


	

	Figure 12 Throughput of NR Uu UE in unicast scenario with power control



[bookmark: _Toc63322636]5.1.1.4 Conclusion of Coexistence evaluations
The PRR loss for scenario A based on broadcast, groupcast, unicast are summarized in Table 1.
Table 1 Average PRR loss for Scenario A considering Broadcast, Groupcast, Unicast
	PRR loss (190Byte)
	At 150m range for 60km/h

	
	Broadcast
	Groupcast
	Unicast

	Case1:PC2 V-UE
	0.15%
	0.12%
	0.09%

	Case2:PC2 V-UE
	0.4%
	0.36%
	0.07%


It can be observed from Table 1, for victim PC2 V-UE in Case 1 for Scenario A, the average PRR losses for broadcast, groupcast, unicast are 0.15%, 0.12%, 0.09%, respectively; for victim PC3 V-UE in Case 2 for Scenario A, the average PRR losses for broadcast, groupcast, unicast are 0.4%, 0.36%, 0.07%. respectively.
For both Case 1 and Case 2 for Scenario A, the average PRR loss is far below the threshold value 5% for coexistence.
The PRR loss and throughput loss for scenario B based on broadcast, groupcast, unicast are summarized in Table 2.
Table 2 Average PRR loss and throughput loss for Scenario B considering Broadcast, Groupcast, Unicast
	Average throughput loss
	Broadcast
	Groupcast
	Unicast

	Case3:NR BS
(PC2 Uu-UE)
	1.33%
	1.75%
	0.68%

	Case3:NR BS
(PC3 Uu-UE)
	2.62%
	2.27%
	1.61%

	PRR loss (190Byte)
	At 150m range for 60km/h

	
	Broadcast
	Groupcast
	Unicast

	Case4:PC2 V-UE
	0.4%
	0.05%
	0.07%


It can be observed from Table 2, with the interference from PC2 V-UE to PC2 Uu-UE, the throughput losses for NR Uu BS for Broadcast, Groupcast, Unicast are 1.33%, 1.75%, 0.68%, respectively; with the interference from PC2 V-UE to PC3 Uu-UE, the throughput losses for NR Uu BS for Broadcast, Groupcast, Unicast are 2.62%, 2.27%, 1.61%, respectively. With the interference from Uu-UE to PC2 V-UE, the total PRR losses for PC2 V-UE are 0.4%, 0.05%, 0.07%, respectively.
For Case 3 in Scenario B, the NR BS performance loss is acceptable with power control scheme. For Case 4 in Scenario B, the PRR loss for PC2 V-UE is far below the co-existence threshold 5%.
In summary, 
For Scenario A, both PC2 V-UE and PC3 V-UE can co-exist well with aggressor PC2 V-UE in Scenario A for TDD band 2.6GHz.
For Scenario B, the NR Uu BS performance loss is acceptable with the interference of PC2 V-UE for Case 3; For Case 4, PC2 V-UE can co-exist well with NR Uu-UE.

============================ End of TP ============================
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