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1. Overall Description:

RAN1 is starting the study item on NR V2X (RP-181480). The objectives of the study include the sidelink interface for frequencies in FR1 and FR2 (i.e., up to 52.6 GHz), for both unlicensed ITS bands and licensed bands. 

In the SI, RAN1 will have to evaluate the performance of different technical solutions for sidelink. Like in LTE, RAN1 foresees that in-band emissions will play an important role in establishing the relative merits of each of the solutions. As explained in R1-133986 for LTE, the main reason is that in contrast to UL, in sidelink power control with respect to the point of reception is usually not possible.

In LTE, for single cluster transmissions, RAN4 recommended that RAN1 assessed the sensitivity of the D2D performance to the in-band emission levels using the model in Table 1 over the following 2 sets of levels for the offset parameters W, X, Y and Z [dB]: {W, X, Y, Z} = {0, 0, 0, 0}, {3, 6, 3, 3} (see the LS in R1-133986 and the corresponding reply in R1-140008).
Table 1. In-band emission model for LTE sidelink.

	Parameter description
	Unit
	Limit (Note 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (Note 2)

	IQ Image
	dB
	-28-Y
	Image frequencies when carrier center frequency < 1 GHz and Output power > 10 dBm
	Image frequencies (Notes 2, 3)

	
	
	-25-Y
	Image frequencies when carrier center frequency < 1 GHz and Output power ≤ 10 dBm
	

	
	
	-25-Y
	Image frequencies when carrier center frequency ≥ 1 GHz
	

	Carrier leakage
	dBc
	-28-Z
	Output power > 10 dBm and carrier center frequency < 1 GHz
	Carrier frequency (Notes 4, 5)

	
	
	-25-Z
	Output power > 10 dBm and carrier center frequency ≥ 1 GHz
	

	
	
	-25-Z
	0 dBm ≤ Output power ≤10 dBm
	

	
	
	-20-Z
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10-Z
	-40 dBm ( Output power < -30 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB – 30-X dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in Note 10.

NOTE 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs.

NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of each allocated RB, based on symmetry with respect to the centre carrier frequency, but excluding any allocated RBs.

NOTE 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.

NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if 
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 is odd, or in the two RBs immediately adjacent to the DC frequency if 
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 is even, but excluding any allocated RB. 

NOTE 6:
LCRB,i is the number of allocated RBs of the i-th cluster in case of multi-cluster transmission. The overall transmission bandwidth LCRB is given as the sum of the number of allocated RBs of all clusters. 

NOTE 7:
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 is the Transmission Bandwidth Configuration (see Figure 5.6-1). 

NOTE 8:
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 is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs. 

NOTE 9:
(RB,i is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. (RB,i=1  or (RB,i=1 for the first adjacent RB outside of the allocated bandwidth of the i-th cluster. 

NOTE 10:
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.

NOTE 11:  The offset values of W, X, Y, Z model the effect of a “typical” UE performance having lower inband emissions compared to the minimum requirements in TS 36.101. This model and these offset values are only to be used in D2D system level simulations. 


Question 1:  
RAN1 would like to know whether the LTE model described above is still applicable to system-level simulations of NR sidelink at frequencies below 6 GHz. If the model is no longer applicable, RAN1 would request guidance from RAN4 on an appropriate model for system-level simulations.
Question 2:  
RAN1 would like to know whether the LTE model described above is applicable to system-level simulations of NR sidelink at frequencies above 6 GHz. If the model is not applicable, RAN1 would request guidance from RAN4 on an appropriate model for system-level simulations.
2. Actions:
To RAN WG4:
RAN1 respectfully asks RAN4 to answer the questions posed above.
3. Date of Next TSG RAN WG1 Meetings:

TSG RAN1 #94bis

8 - 12 Oct 2018


Chengdu, China 

TSG RAN1 #95


12 Nov - 16 Nov 2018

Spokane, WA, US 
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