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1 Introduction
RAN1 is starting the study item on NR V2X (RP-181480). And in Gothenburg meeting, RAN1 sent a LS [1] to ask some questions to RAN4:
Question 1:
RAN1 would like to ask RAN4 to confirm the validity of the evaluation assumptions or provide guidance on appropriate values for:

· AGC settling time.

· TX/RX switching time

· Timing error between a UE and its synchronization reference.

· Frequency error between a UE and its synchronization reference.
Question 2:
RAN1 would like to know whether IBE model defined in Section A.2.1.5 in TR 36.843 is still applicable to NR sidelink transmission in FR1, including OFDMA and SC-OFDMA. If the model is not applicable, RAN1 would like to request guidance from RAN4 on an appropriate model for system-level simulations.
Question 3:
RAN1 would like to request guidance from RAN4 on an IBE model for sidelink communication in FR2.
In last RAN4 meeting in Chengdu, a WF on these questions was email approved [2] but a lot of parameters are still open. In this contribution, we discuss these parameters and give our views on it.
2 Discussion

RAN1 had following working assumptions on question 1 and need RAN4 confirmation on these parameters. We discuss these parameters one by one as below.
	Agreements:

Agree the following assumptions as tentative assumptions for the simulation at least till RAN1#94bis

· AGC
· Up to [15] us in FR1. Up to [10] us in FR2.
· TX/RX switching time
· [13] us in FR1 and [7] us in FR2
· Time error
· Up to [0.4] us between a UE and its synchronization reference
· Frequency error
· Up to [0.1] PPM between a UE and its synchronization reference


AGC
For both Rel-14 and Rel-15 LTE V2X, one symbol (~70us) is assumed for AGC time. But this symbol is not punctured in RAN1 specification which means this symbol still transmit with useful information. Only the receiver may puncture it depending on the AGC capability.
For NR V2X, the candidate SCS are 15kHz, 30kHz and 60kHz. If similar AGC time is assumed, it may need to puncture up to 4 symbols for 60kHz SCS which will impact the system performance to an unacceptable level. Therefore, from the system performance point of view, much less AGC time is needed.

However, the feasibility and the cost of shorter AGC time still need to be considered. As the NR V2X is targeted for Rel-16 and may have product in the market after 2020, so it is somehow difficult to give a very clear answer on this effort and also the balance between system performance and the cost of product needs to be clearly evaluated.

Proposal 1: RAN4 cannot confirm RAN1 working assumption on AGC time at this stage and would like to get more information on the relations between system performance and AGC time from RAN1 to help RAN4 to decide how to improve AGC time.
TX/RX switching time
RAN4 confirm RAN1 working assumption.

Time error
UE derives sidelink transmission timing from the reference synchronization source. The timing error of sidelink transmission depends on UE capability of estimating the synchronization reference timing.

For BS synchronization reference, the reception timing of downlink signals from serving cell is used as reference timing for V2X sidelink transmission. The timing error requirements for cellular communication can be reused for sidelink communication. Hence, the timing error requirements for sidelink communication can be determined by both the SCS of SSB signals and the SCS of sidelink signals, as shown in Table 1.

Table 1: Timing Error Limit (Te) for BS sync reference

	Frequency Range
	SCS of SSB signals (KHz)
	SCS of sidelink signals (KHz)
	Te

	1
	15
	15
	12 Ts

	
	
	30
	10 Ts

	
	
	60
	10 Ts

	
	30
	15
	8 Ts

	
	
	30
	8 Ts

	
	
	60
	7 Ts

	2
	120
	60
	3.5 Ts

	
	
	120
	3.5 Ts

	
	240
	60
	3 Ts

	
	
	120
	3 Ts


For UE synchronization reference, the reception timing of SLSS signals from a SyncRef UE is used as reference timing. The timing error requirements are related to the physical layer design of SLSS signals, which needs more inputs from RAN1.
For GNSS synchronization reference, the timing error requirements for sidelink transmission depend on UE capability of estimating GNSS signals. For LTE V2X, timing error requirements is defined as 12Ts for GNSS as sync reference, which can be reused for the case of sidelink SCS=15 KHz. The sidelink transmissions with higher SCS require a more reliable reference timing, i.e. a higher GNSS capability. According to the timing error requirements cellular communication in FR1, the timing error with up to 8Ts is acceptable for uplink transmissions with SCS=30KHz and the timing error with up to 7Ts is acceptable for uplink transmissions with SCS=30KHz. Hence, the timing error requirements for GNSS as synchronization reference is suggested to be defined as Table 2.
Table 2: Timing Error Limit (Te) for GNSS sync reference

	Frequency Range
	SCS of sidelink signals (KHz)
	Te

	1
	15
	12 Ts

	
	30
	8 Ts

	
	60
	7 Ts


Frequency error
RAN4 confirm RAN1 working assumption.

IBE model in FR1
NR IBE requirement follows LTE IBE requirement with only modification to include different SCS. At this stage, we propose to reuse LTE IBE model in TR 36.843 with some modifications according IBE requirement in TS 38.101-1 as below and would like to get more information on the relations between system performance and IBE model from RAN1 to help RAN4 to decide whether and how to improve IBE model.
	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 output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-25-Y
	Image frequencies when output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-28-Z
	Output power > 10 dBm 
	Carrier leakage frequency (NOTES 4, 5)

	
	
	-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 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 the allocated bandwidth, based on symmetry with respect to the carrier leakage 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 carrier leakage frequency if 
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 is odd, or in the two RBs immediately adjacent to the carrier leakage 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 ith 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 5.3.3). 

NOTE 8:
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 is the limit specified in Table 6.4.2.1-1 for the modulation format used in the allocated RBs. 

NOTE 9:
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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 for the first adjacent RB outside of the allocated bandwidth. 

NOTE 10:
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 is the transmitted power normalized by the number of allocated RBs, measured in dBm.


Assumptions on value of W,X,Y, Z for single cluster transmissions, i.e., num_cluster = 1: [0,0,0,0] dB and [3,6,3,3] dB.
IBE model in FR2
IBE model for FR2 can refer to IBE requirement in Section 6.4.2.3 in TS 38.101-2.
Proposal 2: It is proposed to reuse LTE IBE model in TR 36.843 for FR1 and IBE requirement in TS 38.101-2 for FR2 and would like to get more information on the relations between system performance and IBE model from RAN1 to help RAN4 to decide whether and how to improve IBE model.
3 Conclusion
Based on the analysis in this contribution, the corresponding reply LS is drafted in [3].

Proposal 1: RAN4 cannot confirm RAN1 working assumption on AGC time at this stage and would like to get more information on the relations between system performance and AGC time from RAN1 to help RAN4 to decide how to improve AGC time.
Proposal 2: It is proposed to reuse LTE IBE model in TR 36.843 for FR1 with some modifications according IBE requirement in TS 38.101-1 and IBE requirement in TS 38.101-2 for FR2 and would like to get more information on the relations between system performance and IBE model from RAN1 to help RAN4 to decide whether and how to improve IBE model.
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