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Discussion

Performance metric
In the section 6.1.5 in TR 37.885, the followings are captured;
	Baseline is to evaluate unicast, multicast, and broadcast in separate simulations. It is noted that, in evaluating technical solutions, scenarios such as mixture of unicast, multicast, and broadcast, mixture of periodic and aperiodic traffic, etc., may be discussed.
In evaluating broadcast, the baseline is all the vehicles generate messages.
For each transmitter for unicast, the target receiver is randomly selected among the UEs within X meters.
-	For the clustered vehicle dropping, the target receiver should be in the same cluster as the transmitter.
-	X is to be discussed as a part of technical solutions.
-	This transmitter-receiver association assumption can be revisited if an issue is identified.
For each transmitter for multicast, the target receivers are all the UEs within Y meters.
-	For the clustered vehicle dropping, the target receivers should be in the same cluster as the transmitter.
-	Y is to be discussed as a part of technical solutions.


We think that it is necessary to discuss how to define the target receiver(s) when evaluating the unicast/multicast applications. For the multicast application, it needs to discuss whether to assume that the multicast operation occurs only within the platoon. If so, the UEs belonging to the same platoon as the TX UE can be defined as the target receivers. It is assumed that there is no problem with the link quality since the UEs in the same platoon are close together. For the unicast application, we think considering the link quality, the target receiver can be randomly selected as one of the UEs which have the coupling loss less than the predefined threshold. For example, considering the receiver sensitivity of -90.4 dBm (for 10 MHz channel bandwidth for Rel-14 V2X in TS 36.101) and the transmission power of 23dBm, the threshold of coupling loss can be set to 113.4 dB. The reason for using Rel-14 receiver sensitivity is that it is impractical to perform the unicast operation with a UE outside of basic safety coverage.
Proposal 1: For each transmitter for unicast, the target receiver is randomly selected among the UEs which have the coupling loss less than the predefined threshold. 
Proposal 2: For each transmitter for platooning, the target receivers are the all UEs belonging to the same platoon. 

Another topic needed to be discussed is whether all the dropped UEs (in the simulation) will transmit the message when evaluating the unicast/multicast applications. Considering that only some UEs participate in the unicast/multicast operations in reality and it is also meaningful to check the performance change with various offered load, we think that it needs to allow that only a certain percentage of dropped UEs perform the message transmission for unicast/multicast applications. For example, based on the probability parameter, it can be determined whether or not a UE performs the message transmission. For the simulation simplicity, it can be defined that once whether or not a UE transmits the message is determined based on the probability, then it remains unchanged during the runtime.
Proposal 3: When evaluating the unicast/multicast applications, it needs to allow that only a certain percentage of dropped UEs perform the message transmission.

Simulation parameters
Automatic gain control (AGC) settling time
In LTE, it is assumed that the AGC settling time is up to 70 us [2], thus the one OFDM symbol is assumed for AGC operation in LTE V2X. In NR V2X sidelink, 70us can be assumed for AGC at least for FR1. However, this value makes high overhead for FR2. Thus, the AGC settling time of FR2 needs further study.

Tx/Rx switching period
In LTE, the length of Tx/Rx switching period is 20 us [3]. In NR structure, the length of Tx/Rx switching period is reduced to 10 us in FR1 [4], and 5 us in FR2 [5]. This value can be used for Tx/Rx switching period in NR V2X sidelink.

In-band emissions (IBE) model
In LTE, the IBE requirement is specified in [3] as shown in table 1. Based on this requirement, the IBE model (assumptions on value of W, X, Y, Z) of LTE V2X is assumed in [2] as shown in table 2. In NR, the IBE requirements for FR1 and FR2 are specified in [4] and [5], respectively, as shown in table 3 and table 4.  The IBE model for NR sidelink can use the same W, X, Y, and Z as in LTE for IBE requirements of table 3 and 4. 
Proposal 4: RAN1 sends an LS to RAN4 to inform the tentative RAN1 assumptions of AGC settling time, Tx/Rx switching period, and IBE model for NR sidelink as shown below and to ask guidance for these assumptions.
· RAN1 assumptions
· AGC settling time: up to 70us at least for FR1, FFS for FR2 
· Tx/Rx switching period: 10us for FR1, 5us for FR2
· [bookmark: _GoBack]Inband emission model: use IBE requirement for FR1 and FR2 as specified in TS38.101 with applying W,X,Y,Z=[3,6,3,3] values which are defined in TR36.843



Table 1. IBE requirement for LTE
	Parameter description
	Unit
	Limit 

	General
	dB
	For Frame Structure Type 1 and Frame Structure Type 2:


For Frame Structure Type 3, 10 MHz and 20 MHz channel bandwidths:


	IQ Image
	dB
	-28
	Image frequencies when carrier center frequency < 1 GHz and Output power > 10 dBm

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

	
	
	-25
	Image frequencies when carrier center frequency ≥ 1 GHz

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm and carrier center frequency < 1 GHz

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

	
	
	-25
	0 dBm ≤ Output power ≤10 dBm

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm

	
	
	-10
	-40 dBm  Output power < -30 dBm 




Table 2. IBE model for LTE V2X
	Parameter 
description
	Unit
	Limit 

	General
	dB
	


	IQ Image
	dB
	-28-Y
	Image frequencies when carrier center frequency < 1 GHz and Output power > 10 dBm

	
	
	-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

	
	
	-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



Table 3. IBE requirement for FR1
	Parameter description
	Unit
	Limit 

	General
	dB
	


	IQ Image
	dB
	-28
	Image frequencies when output power > 10 dBm

	
	
	-25
	Image frequencies when output power ≤ 10 dBm

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm 

	
	
	-25
	0 dBm ≤ Output power ≤10 dBm

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm

	
	
	-10
	-40 dBm  Output power < -30 dBm





 Table 4. IBE requirement for FR2
	Parameter description
	Unit
	Limit (NOTE 1)

	General
	dB
	[image: ]


	IQ Image
	dB
	-25
	Output power > 10 dBm

	
	
	-20
	Output power ≤ 10 dBm

	Carrier leakage
	dBc
	-25
	Output power > 0 dBm 

	
	
	-20
	-13 dBm ≤ Output power ≤ 0 dBm




Conclusion
This contribution discussed on the remaining aspects of simulation assumption. The discussions can be summarized as follows:
Proposal 1: For each transmitter for unicast, the target receiver is randomly selected among the UEs which have the coupling loss less than the predefined threshold. 
Proposal 2: For each transmitter for platooning, the target receivers are the all UEs belonging to the same platoon. 
Proposal 3: When evaluating the unicast/multicast applications, it needs to allow that only a certain percentage of dropped UEs perform the message transmission. 
Proposal 4: RAN1 sends an LS to RAN4 to inform the tentative RAN1 assumptions of AGC settling time, Tx/Rx switching period, and IBE model for NR sidelink as shown below and to ask guidance for these assumptions.
· RAN1 assumptions
· AGC settling time: up to 70us at least for FR1, FFS for FR2 
· Tx/Rx switching period: 10us for FR1, 5us for FR2
· Inband emission model: use IBE requirement for FR1 and FR2 as specified in TS38.101 with applying W,X,Y,Z=[3,6,3,3] values which are defined in TR36.843
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