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1 Introduction

The WF[1] in RAN4#99e, the coexisting in n14 issue are agreed below:
· Issue 2-1-1: Review the protection of Band 13 UE for LTE prose UE (both PC1and PC3) in Band 14 
· In 2nd round e-mail discussion, moderator proposed two options as follow

· Option 1: The LTE prose UE (both PC1 and PC3) in Band 14 can coexisted with Band 13 UE in real field. So, RAN4 do not need the additional coexistence evaluation to protect band 13 UE.
· Option 2: Need coexistence evaluation to protect B13 UE. (e.g. power control, coexisting simulation parameter in general)

· WF: Firstly, RAN4 need to study the different points between LTE Prose and NR PS to protect Band 13. Based on interested companies discussion paper, RAN4 conclude this issue in next RAN4 meeting. 

· Issue 2-2-2: Coexistence evaluation for NR SL UE in in-coverage NW with legacy LTE/ NR Uu operation
· In 2nd round e-mail discussion, moderator proposed two options as follow

· Option 1: RAN4 can allow NR PS operation in in-coverage NW with legacy LTE/NR Uu operation. Since LTE PS already studied the coexistence evaluation to protect legacy LTE system.
· Option 2: RAN4 need further coexistence evaluation to protect legacy LTE/NR system in n14
· WF: RAN4 need to study the different points between LTE Prose and NR PS to protect legacy LTE/NR system in n14. Based on interested companies discussion paper, RAN4 conclude this issue in next RAN4 meeting. 

In this paper, we present our view on coexisting simulation in n14 and protection of B13.
2 Discussion
2.1 Protection of Band 13 UE for LTE prose UE (both PC1and PC3) in Band 14

TR 36.837 has studied the high power SL UE (PC1) in B14 coexisting with B13 considering the FCC regulatory requirements in region 2. The simulation assumption is illustrated below:
Table 5.4.1.5-1 [2]: Simulation parameters for Band 13 or B14 LTE system with low power UE
	 
	Base Station
	UE

	Carrier frequency
	790 MHz

	Channel bandwidth
	10 MHz

	Cell range
	4km

	Cell layout
	Wrap-around 19 tri-sector cells, uncoordinated

	Frequency reuse
	1x3x1

	Pathloss model
	94.5+34 log(R), R in km

	Lognormal fading
	10 dB

	Antenna gain and horizontal antenna pattern
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	Omni-directional antenna with -6 dBi.

	Noise figure
	5 dB
	9 dB

	Transmit power
	46 dBm
	23 dBm

	Antenna height
	45 m
	1.5 m

	ACLR
	45 dB
	Use Table 5.2 in [2]

ACLR1: 30+X, ACLR2: 43+X

	ACS
	45 dB
	33 dB


Table 5.4.1.5-2[2]: Simulation parameters for Band 14 LTE system with HPUE
	 
	Base Station
	HPUE

	Carrier frequency
	790 MHz

	Channel bandwidth
	10 MHz

	Cell range
	8km

	Cell layout
	Wrap-around 7  tri-sector cells, uncoordinated (see Figure 5.4.1.4-1)

	Frequency reuse
	1x3x1

	Pathloss model
	94.5+34log(R), R in km

	Lognormal fading
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	Antenna gain and horizontal antenna pattern
	15 dBi, 
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 = 65 degrees, Am = 20 dB
	  Omni-directional antenna

 -1dBi for vehicle mounted mobile.

	Noise figure
	5 dB
	9 dB

	Transmit power
	46 dBm
	33 dBm/31 dBm

	Antenna height
	45 m
	1.5 m

	ACLR
	45 dB
	Use Table 5.2 in [2]

ACLR1: 30+X, ACLR2: 43+X

	ACS
	45 dB
	33 dB


The NR BS ACLR and ACS is the same with LTE BS. The NF is the same with NR V2X which is 9 dB. For other parameters, we think it is ok to reuse.  There is also the power control modeling in simulation assumption, it needs more discussion. In TR 36.837, the power control parameters are modeled in set A and set B. As the LTE PC1 UE is Uu interface so the power control function is specified in TS 36.213 and the Pathloss from the BS to PC1 UE is considered in the transmission power. For NR sidelink UE, the power control is specified in TS 38.213, for example in chapter 16.2:

A UE determines a power [image: image4.png]P< «ep(1)



 for an S-SS/PSBCH block transmission occasion in slot [image: image6.png]


 on active SL BWP [image: image8.png]


 of carrier [image: image10.png]


 of serving cell [image: image12.png]


 as
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 as described in clause 7.1.1 except that

-
the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 in serving cell [image: image18.png]


 when the UE is configured to monitor PDCCH for detection of DCI format 0_0 in serving cell [image: image20.png]



-
the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0 in serving cell [image: image22.png]



So the pathloss is defined as below in chapter 7.1.1 which is referring to serving cell c:
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is a downlink pathloss estimate in dB calculated by the UE using reference signal (RS) index [image: image25.png]


 for the active DL BWP, as described in clause 12, of carrier [image: image27.png]


 of serving cell [image: image29.png]



If the simulation parameter for the HPUE is replaced with the NR sidelink PC1 UE without any change, it implies below network configuration (a) and (b) according to the above serving cell definition. Network configures the 10MHz SL BWP and Uu BWP and BWP operate in TDM mode in (a) or the sidelink BWP and BWP Uu configured in FDM mode in (b) within the same 10MHz cell.. 
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Figure 1: Network configuration for the sidelink carrier/BWP and Uu carrier/BWP
If the configuration is (c ) or (d), there is no power control specified for sidelink transmission relating to the network as there is no serving cell to configure the sidelink BWP. In this case, the power control model in TR 36.837 will not apply and thus RAN4 should discuss in such case:
1. What is the reasonable PC1 V2X NR UE layout, should Urban Mahathan grid model be used?
2. No power control will be configured for PC1 V2X NR UE.

Proposal-1: RAN4 discuss if the configuration (c ) or (d) in Figure 1 should be considered in sidelink n14 coexisting with B13 scenario without power control.
2.2 Coexistence evaluation for NR SL UE in in-coverage NW with legacy LTE/ NR Uu operation

TR 36.877 has studied the LTE ProSe UE coexisting with the LTE Uu UE in below operating bands[3] and B14 is within the study scope in TR 36.877.
D2D operating bands

E-UTRA D2D is designed to operate in the operating bands defined in Table 5.2-1.

Table 5.2-1 [3]: E-UTRA D2D operating bands

	E‑UTRA D2D Band
	E‑UTRA Operating Band
	D2D UE transmit
	D2D UE receive
	D2D Duplex Mode
	D2D Mode

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	
	Disc.
	Comm.

	2
	2
	1850 MHz
	–
	1980 MHz
	1850 MHz
	–
	1980 MHz
	HD
	[Yes]
	

	3
	3
	1710 MHz
	–
	1785 MHz
	1710 MHz
	–
	1785 MHz
	HD
	[Yes]
	[Yes]

	4
	4
	1710 MHz
	–
	1755 MHz
	1710 MHz
	–
	1755 MHz
	HD
	[Yes]
	

	7
	7
	2500 MHz
	–
	2570 MHz
	2500 MHz
	–
	2570 MHz
	HD
	[Yes]
	[Yes]

	14
	14
	788 MHz
	–
	798 MHz
	788 MHz
	–
	798 MHz
	HD
	[Yes]
	[Yes]

	20
	20
	832 MHz
	–
	862 MHz
	832 MHz
	–
	862 MHz
	HD
	[Yes]
	[Yes]

	26
	26
	814 MHz
	–
	849 MHz
	814 MHz
	–
	849 MHz
	HD
	[Yes]
	[Yes]

	28
	28
	703 MHz
	–
	748 MHz
	703 MHz
	–
	748 MHz
	HD
	[Yes]
	[Yes]

	31
	31
	452.5 MHz
	–
	457.5 MHz
	452.5 MHz
	–
	457.5 MHz
	HD
	[Yes]
	[Yes]

	41
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	HD
	[Yes]
	


RAN1 also made several agreements on the PS coexisting scenario and related scenario parameters in Rel-17,  Table below listes the simulation assumption in both TR 36.843 and TR 36.877 and list the corresponding RAN1 agreement for Rel-17 if there is such agreement. 

Observation: It can be observed that most of the simulation assumption parameters are the same for both TR 36.843 and TR 36.877 and RAN1 agreements in Rel-17 are reusing the simulation assumption in TR 36.843. So if RAN4 would need to make a coexisting simulation    assumptions, the TR 36.843 or TR 36.877  is a good  starting points.

Furthermore,  there are some further discrepancies between NR  and LTE and  RAN4 needs to further discuss if it is ok to  rely on the LTE   coexisting simulation results:

1.  The SINR table is different with LTE and NR; should discuss if the SINR to throughput table are similar between LTE and NR V2X.
2.  There is no power control used in TR 36.843, while power control is defined in NR V2X when configured as one BWP in serving cell;

3.   The D2D RB allocation is 2  RB in TR 36.843,   should discuss if it could be the same for NR V2X considering the  traffic model
4. Check the ACIR model is the same with NR V2X UE in TR 36.843.

Proposal-2: RAN4 further discuss the   potential differences listed above between NR  V2X and  LTE ProSe for public safety service and conclude whether or not  the coexisting simulation  conclusion could apply to the NR v2x also.

	Parameter/TR
	TR 36.877 
	TR 36.843
	RA1 agreeements
	Observations

	Network topology
	Hexogonal cell; for PS 
(Mandatory) Option 5: Urban macro (1732 m ISD), uniform (outdoor) drop 
(Optional) Option 5: Urban macro (1732 m ISD), indoor/outdoor drop
	Reference system deployments and for Public Safety Scenarios:
 Option 5 shall be mandatory, Others layouts are optional in order of decreasing priority: 
Option 3
Option 1
	Agreements:
For the layout for public safety and commercial use cases, support “7 macro sites with 3 cells per site in the layout”

Agreements:
For the public safety and commercial use cases, reuse the parameters of “Reference system deployments” specified in Section A.2.1.1 of TR 36.843 with following modification:
- Carrier frequency: 
ü Include 3.5 GHz for commercial use case (optional)
- System bandwidth: 
ü Include 40 MHz for commercial use case (optional) and 20 MHz dedicated spectrum for out-of-coverage scenarios (optional)
- “eNB” is replaced by “gNB”
- FFS any refinement/variation is necessary, e.g., 19 vs. 7 sites, etc.
	RAN1 agree to reuse the option 5 for PS in TR 36.843, TR 36.877 reuse the reference system deployments in TR 36.843

	Carrier Frequency
	General scenario:2GHz
PS: 700MHz
	700MHz for PS in reference system deployments
	
	

	ISD
	1732m
	Option 5: Urban macro (1732m ISD) 
	Agreements:
Ÿ For public safety use case, at least following layout option is supported:
ü Option 5 of TR 36.843: Urban macro (1732m ISD) 
− UE dropping as in Table A.2.1.1-1
• All UEs are outdoors UEs 
• Mix of outdoor and indoor Ues
	

	Path loss model
	As per TR 36.843
-For layout options 1, 3: Use Table A.2.1.1.5-1, 3GPP Case 1
-For layout option 5: Use Table A.2.1.1.5-1, 3GPP Case 3 
-For fc of 700 MHz, a correction factor of 20log10(0.7/2) is applied
	 
	Agreements:
For the public safety and commercial use cases, reuse the parameters of “Channel models” specified in Section A.2.1.2 of TR 36.843 with following modification:
- Each component of channel model reuses what is specified in TR 38.901.
Agreements:
For the channel model for P2P link,
Option 2: LOS, NLOS, NLOSv are supported.
− Option 2-2: Reuse definition of NLOS state, the probability of LOS/NLOSv, and additional vehicle blockage loss for V2V/V2P/P2V, and modify the definition of LOS/NLOSv states as follow
• LOS
A link is in LOS state if two UEs are in the same sidewalk in the same street and the LOS path is not blocked by vehicles
A link is in LOS state if two UEs are in the different sidewalk in the same street and the LOS path is not blocked by vehicles
• NLOS (i.e., LOS path blocked by buildings)
A link is in NLOS state if the two UEs are in different streets.
• NLOSv (i.e., LOS path blocked by vehicles)
A link is in NLOSv state if the two UEs are in the different sidewalk in the same street and the LOS path is blocked by vehicles
Note that the intention of channel model above is at least for modeling the interference generation in P2P link. The modeling P2P link is not applied to the scenario of V2P only, optionally applied or not to the scenario of P2V only, but applied to the scenario of combination of V2P and P2V.
	RAn1 agree to reuse the TR 38.843 channel model which some modification, it is not clear if the pathloss model will be impacted or not.
TR 36.877 reuse the reference system deployments in TR 36.843

	Power control 
	No D2D UE power control; 

LTE UE: As per PC set 1 and PC set 2 of TR 36.942
PC Set Gamm  CLxile (dBm)
1 1           112
2 0.8        129
	not mentioned
	not mentioned
	 

	# of D2D UE
	Option 1: Average number of broadcast transmitters per cell is 3
Option 2: Average number of broadcast transmitters per cell is 6
Both Option 1 and 2 are simulated.
Note:
a)Option 2 is being simulated to study robustness of the system in case of rare events. 
b)Only critical problems identified with 12 Tx UEs, if any, will be addressed in rel-12. No optimization for 12 TX UEs will be considered in rel-12.
These assumptions only apply to public safety use cases
	defined in Reference system deployments 
Unicast : 12 (Nu)
Groupcast: 3 (Ng)
Broadcast: 3 (Nb), other optional values can be used.
	Agreements:
For the public safety and commercial use cases, reuse the parameters of “Reference system deployments” specified in Section A.2.1.1 of TR 36.843 with following modification
	RAN1 agree with the reference sysmtem deployments parameter in the TR 36.843, TR 36.877 referto  the reference system deployments in TR 36.843 with some modification

	Droping UE
	Dropping and Association for Broadcast according to A.2.1.1.1 to A.2.1.1.3 in TR 36.843 for unicast, group cast and broadcast
	 
	Agreements:
For public safety use case, at least following layout option is supported:
Option 5 of TR 36.843: Urban macro (1732m ISD) 
− UE dropping as in Table A.2.1.1-1
• All UEs are outdoors UEs 
• Mix of outdoor and indoor Ues
	RAN1 agree with the reference sysmtem deployments parameter, the TR 36.843 align with RAN agrements

	D2D Traffic model
	VoIP as defined in Table A.2.1.3-1 in TR 36.843, with a maximum of 4 HARQ transmissions per packet (can be updated based on RAN1 agreement on number/periodicity of transmissions)
- Voice activity factor of 75%
5ms maximum periodicity in transmissions (without activity factor) 

Note: 
1) Companies may provide results for full buffer traffic model as specified in TR 36.942 for RAN4 information only. 
2) Rel-12 specifications and conclusions for Rel-12 D2D coexistence study shall be based on the VOIP model defined in TR 36.843 in the case of co-existence with adjacent systems. 
	 
	Agreements:
For public safety and commercial use cases, at least performance metrics for communication specified in A2.1.4.2 of TR 36.843 are reused with following modification:
A. “FTP2 traffic model” is replaced with “FTP traffic model or periodic traffic model”
B. Power consumption model agreed in R-17 NR sidelink enhancement WI is used
C. the metrics for latency and WAN are not needed
Agreements:
• For public safety use case, the following options are supported for traffic model:
o Option 2: VoIP model specified in TR 36.843
o Option 4: FTP model 3 in TR 38.840 with packet size of 0.5Mbytes and mean inter-arrival time of 200ms
o Option 7: Periodic traffic model 3 specified in TR 37.885
o Option 9: VoIP model specified in TR36.843 with change of the value of outage definition into 0.01 and with packet delay budget of 75 ms
• Companies are encouraged to provide results for more than one traffic model including option 7 
	RAN1 agree with reusing the traffic model as performance metrics in TR 36.843, TR 38.877 refer to TR 36.843

	RB allocation
	D2D signal: 2 RB
	not mentioned
	not mentioned
	 

	Channel Bandwidth
	PS: 10MHz FDD; 20MHz for TDD in-covearge and partial coverage
	defined in Reference system deployments 
10MHz Uplink and  10MHz Downlink for FDD, 20MHz for TDD for  in-coverage and partial-coverage scenarios,
10MHz dedicated spectrum for out-of-coverage scenarios
	Agreements:
For the public safety and commercial use cases, reuse the parameters of “Reference system deployments” specified in Section A.2.1.1 of TR 36.843 with following modification
	RAN1 agreement align with TR 36.843, TR 38.877 refer to TR 36.843

	Number of active WAN Ues
	Layout  Option 5
Indoor-outdoor mix: 10
Uniform (outdoor): 10
Hotspot: 10
	defined in Reference system deployments 
Layout  Option 5
Indoor-outdoor mix: 10
Uniform (outdoor): 10
Hotspot: 10
	Agreements:
For the public safety and commercial use cases, reuse the parameters of “Reference system deployments” specified in Section A.2.1.1 of TR 36.843 with following modification
	RAN1 agreement align with TR 36.843

	Velocity of vehicles
	60km/h for outdoor UEs in Option 5. 
3km/h for all other cases.
	defined in Reference system deployments
60km/h for outdoor UEs in Option 5. 
3km/h for all other cases.
	Agreements:
For the public safety and commercial use cases, reuse the parameters of “Reference system deployments” specified in Section A.2.1.1 of TR 36.843 with following modification
	RAN1 agreement align with TR 36.843

	Max UE Tx power
	23 dBm, 31 dBm
	defined in Reference system deployments
Max transmit power of  23 dBm for non public safety, 23 dBm, 31 dBm for public safety
1 Tx (2 Tx optional for public safety only), 2 Rx antenna, Antenna gain 0 dBi, Noise figure 9 dB
	Agreements:
For the public safety and commercial use cases, reuse the parameters of “Reference system deployments” specified in Section A.2.1.1 of TR 36.843 with following modification
	RAN1 agreement align with TR 36.843, TR 38.877 refer to TR 36.843

	Noise figure
	UE: 9 dB; BS: 5 dB
	
	
	

	Antenna pattern
	UE: Omni-directional with gain of 0 dBi 
BS:
Antenna pattern: From clause 4.2.1.1 of TR 36.942
	
	
	

	SINR-to-rate mapping 
	As per link level performance model in TR 36.942 (Table A.2)
	 
	 
	The SINR should change to NR from LTE

	ACLR, ACS;ACIR model
	For power class 3 UEs (23dBm max transmit power)
For narrowband D2D aggressors (2RBs):
Frequency offset between aggressor UE (2 RBs) and victim UE (16RBs) ACIR value (dB/16RBs)
0 RBs 30 
16 RBs 43 
>=[32RBs] FFS [50] FFS

For power class 1 UEs (31 dBm max transmit power)
- For narrowband D2D aggressors (2RBs): 7 dBs tighter than ACLR model for power class 3 UE
	not mentioned
	note mentioned
	RAN4 specific


3 Conclusions

In this contribution, we present our view on coexisting simulation assumption for public safety band n14  in licensed operation and protection of B13 with below proposal:
Proposal-1: RAN4 discuss if the configuration (c ) or (d) in Figure 1 should be considered in sidelink n14 coexisting with B13 scenario without power control.

Proposal-2: RAN4 further discuss the   potential differences listed above between NR  V2X and  LTE ProSe for public safety service and conclude whether or not  the coexisting simulation  conclusion could apply to the NR v2x also.

1. The SINR table is different with LTE and NR; should discuss if the SINR to throughput table are similar between LTE and NR V2X.

2.  There is no power control used in TR 36.843, while power control is defined in NR V2X when configured as one BWP in serving cell;

3.   The D2D RB allocation is 2  RB in TR 36.843,   should discuss if it could be the same for NR V2X considering the  traffic model

4. Check the ACIR model is the same with NR V2X UE in TR 36.843.
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