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[bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Ref129681832]Introduction
The following has been captured in Chairman’s Notes RAN1 Adhoc 1910:
R1-1900012	Combinations of Uu QoS characteristics values for V2X services	SA2, Huawei
Reply LS is necessary
This document summarizes views from the related contributions submitted under agenda item 7.2.6.4 and provides potential way forward. 
Evaluation work in RAN1

According to R1-1900012 from SA2, RAN1 is requested to respond whether, for Uu over E-UTRA and NR, the two new combinations of QoS characteristics values are feasible or not.
Since the proposed reliability and latency requirements are stringent, it may not be possible to comment on the feasibility without performing evaluations according to the specific requirements of [1].
[bookmark: _Toc534933052]R1-1901602 has the following proposal: after the requirements and simulation assumptions are clarified, RAN1 conduct evaluation work before responding to the SA2 LS [1].

Offline proposal 1: Performing evaluation for feasibility of these two new specific combination of UU Qos characteristics values is needed in RAN1 for the corresponding LS response.
Simulation parameters for evaluation on two new Qos combinations
R1-1901564 provides the following simulation assumptions:
Table 1 Requirements for case 1 for performance evaluation in RAN1
	
	Air interface latency
	Reliability
	Traffic model

	Case 1
	3 ms
	99.99%
	Periodic with a packet size of 1354 Bytes and an arrival interval of 5 ms



Table 2 Requirements for case 2 for performance evaluation in RAN1
	
	Air interface latency
	Reliability
	Traffic model

	Case 2
	0.5 ms
	99.999%
	Periodic with a packet size of 1300 Bytes and an arrival interval of 1.5 ms




[bookmark: _Ref528246479]Table A Simulation assumptions for R15 NR
	Parameters
	Value

	Layout
	Single layer - Macro layer: Road configuration in Figure 6.1.9-1 in 38.913 and BS placement as depicted in Figure A.1.3-1 in 36.885.

	Inter-BS distance
	[500 m]

	Carrier frequency
	[4 GHz]

	Duplex model / Simulation bandwidth
	FDD / 40 MHz for both DL and UL

	SCS / Cyclic Prefix
	30 kHz / NCP

	Channel model 
	UMa in TR 38.901

	BS antenna configuration
	4 Tx/4 Rx antenna ports, and (dH, dV) = (0.5λ, 0.8λ)
(M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 2)
 (+45°, -45°) polarization and 102 degrees antenna tilt

	UE antenna configuration
	2 Tx/4 Rx antenna ports, and Panel model 1: dH = 0.5λ
For 4 Rx, (M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2)
For 2 Tx: (M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1)
 (M, N, P, Mg, Ng; Mp, Np) = (1,1,2,1,1;1,1)

	Transmit power
	49 dBm at BS and 23 dBm at UE

	Antenna height
	25 m at BS and 3 m at UE

	Antenna gain 
	8 dBi at BS and 0 dBi at UE

	Noise figure
	5 dB at BS and 9 dB at UE

	UE distribution
	Urban A in 37.885
- Vehicle type distribution: 100% vehicle type 2.
- Vehicle speed is 60 km/h in all the lanes.

	Number of UEs per cell
	[10]

	Scheduling Algorithm
	Latency-based SU-MIMO

	UE power control
	Open-loop power control with P0 = -86 dBm, alpha = 0.9

	HARQ/repetition
	Adaptive HARQ retransmission

	Channel estimation
	Realistic

	BS receiver
	MMSE-IRC

	URLLC/eMBB Co-existence
	Yes

	Others
	All control channels are error-free



Table B Simulation assumptions for R15 LTE
	Parameters
	Value

	Layout
	The same with Table A

	Inter-BS distance
	The same with Table A

	Carrier frequency
	The same with Table A

	Duplex model / Simulation bandwidth
	FDD / CA with 2 carriers, 20 MHz for each carrier for both DL and UL

	Channel model 
	The same with Table A

	BS antenna configuration
	The same with Table A

	UE antenna configuration
	The same with Table A

	Transmit power
	49 dBm per 20 MHz at BS and 23 dBm at UE

	Antenna height
	The same with Table A

	Antenna gain 
	The same with Table A

	Noise figure
	The same with Table A

	UE distribution
	The same with Table A

	Number of UEs per cell
	The same with Table A

	UE power control
	Open-loop power control 

	HARQ/repetition
	Repetition

	Channel estimation
	The same with Table A

	BS receiver
	The same with Table A

	URLLC/eMBB Co-existence
	The same with Table A

	Others
	The same with Table A




There is following proposal in R1-1901602:
[bookmark: _Toc534933051]Use TBS=1370 bytes in evaluations for the two new 5QI values.

There are other parameters that may affect the reliability and latency performance for the eV2X service. For example:
· Inter-BS distance 
· Current simulation assumption for transport industry is: Inter-BS distance = 500m
· Carrier frequency
· Current simulation assumption for transport industry is: Carrier frequency = 4 GHz
· UE speed 
· Current simulation assumption for transport industry is: UE speed = 60 km/h
· Number of UEs per cell 
· Current simulation assumption for transport industry is: Number of UEs per cell = up to 10

It should be checked if the simulation assumptions for transport industry can be directly reused for the evaluation work requested by [1].


Offline proposal 2: Take the following simulation parameters as starting point, check the highlight parameters to see if we can get consensus on these highlight parameters.

Table 3 Requirements for case 1 for performance evaluation in RAN1
	
	Air interface latency
	Reliability
	Traffic model

	Case 1
	[3 ms]
	99.99%
	a packet size of [1354,1370]  Bytes and an arrival interval of 5 ms



Table 4 Requirements for case 2 for performance evaluation in RAN1
	
	Air interface latency
	Reliability
	Traffic model

	Case 2
	[0.5 ms]
	99.999%
	a packet size of [1300,1370] Bytes and an arrival interval of 1.5 ms




Table 5 Simulation assumptions for R15 NR
	Parameters
	Value

	Layout
	Single layer - Macro layer: Road configuration in Figure 6.1.9-1 in 38.913 and BS placement as depicted in Figure A.1.3-1 in 36.885.

	Inter-BS distance
	[500 m]

	Carrier frequency
	[4 GHz]

	Duplex model / Simulation bandwidth
	FDD / 40 MHz for both DL and UL

	SCS / Cyclic Prefix
	30 kHz / NCP

	Channel model 
	UMa in TR 38.901

	BS antenna configuration
	4 Tx/4 Rx antenna ports, and (dH, dV) = (0.5λ, 0.8λ)
(M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 2)
 (+45°, -45°) polarization and 102 degrees antenna tilt

	UE antenna configuration
	2 Tx/4 Rx antenna ports, and Panel model 1: dH = 0.5λ
For 4 Rx, (M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2)
For 2 Tx: (M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1)
 (M, N, P, Mg, Ng; Mp, Np) = (1,1,2,1,1;1,1)

	Transmit power
	49 dBm at BS and 23 dBm at UE

	Antenna height
	25 m at BS and 3 m at UE

	Antenna gain 
	8 dBi at BS and 0 dBi at UE

	Noise figure
	5 dB at BS and 9 dB at UE

	UE distribution
	Urban A in 37.885
- Vehicle type distribution: 100% vehicle type 2.
- Vehicle speed is 60 km/h in all the lanes.

	Number of UEs per cell
	[10]

	Scheduling Algorithm
	Latency-based SU-MIMO

	UE power control
	Open-loop power control with P0 = -86 dBm, alpha = 0.9

	HARQ/repetition
	Adaptive HARQ retransmission

	Channel estimation
	Realistic

	BS receiver
	MMSE-IRC

	URLLC/eMBB Co-existence
	Yes

	Others
	All control channels are error-free



Table 6 Simulation assumptions for R15 LTE
	Parameters
	Value

	Layout
	The same with Table A

	Inter-BS distance
	The same with Table A

	Carrier frequency
	The same with Table A

	Duplex model / Simulation bandwidth
	FDD / CA with 2 carriers, 20 MHz for each carrier for both DL and UL

	Channel model 
	The same with Table A

	BS antenna configuration
	The same with Table A

	UE antenna configuration
	The same with Table A

	Transmit power
	49 dBm per 20 MHz at BS and 23 dBm at UE

	Antenna height
	The same with Table A

	Antenna gain 
	The same with Table A

	Noise figure
	The same with Table A

	UE distribution
	The same with Table A

	Number of UEs per cell
	The same with Table A

	UE power control
	Open-loop power control 

	HARQ/repetition
	Repetition

	Channel estimation
	The same with Table A

	BS receiver
	The same with Table A

	URLLC/eMBB Co-existence
	The same with Table A

	Others
	The same with Table A




Discussion point 1: LS response to SA2 about the detail traffic models  
There are two related proposals from these contributions submitted for RAN1#96, both of which propose to send LS response to ask SA2 to provide the detailed information about the new two Qos combinations:
1. RAN1 respectfully asks SA2 to provide detailed traffic modelling, e.g., periodic or aperiodic as well as the packet arriving rate or interval, and also other assumptions, e.g., the density of vehicles, for performance evaluation in R1-1901564[1]
2. Send a response LS to SA2 to inquire about the delay between a UPF terminating N6 and a 5G-AN for the two new 5QI values in R1-1901602[3].

Offline proposal 3: send one LS response to SA2 

Draft LS response:
	Title:	Draft response to LS on Combinations of Uu QoS characteristics values for V2X services
Response to:	S2-1813386
Release:	Rel-16
Study Item:	FS_NR_L1enh_URLLC，FS_NR_V2X

To:	SA WG2
Cc:	RAN WG2

1. Overall Description:
RAN1 has received the LS S2-1813386 from SA2. SA2 has given two new combinations of QoS characteristics values in the LS: 1) PDB = 5ms, PER = 10-4 and MDBV = 1354 bytes for Collision Avoidance and Platooning with high LoA, and 2) PDB ~1.5 ms, PER=10-5 and MDBV ~1300 bytes for Emergency Trajectory Alignment and Sensors information Sharing with high LoA. SA2 proposed the following question to RAN1. 
	SA WG2 would like to ask RAN WG2 and RAN WG1 whether, for Uu over E-UTRA and NR, the two new combinations of QoS characteristics values indicated above are feasible or not. 
	[RAN1 agreed that performing evaluation for feasibility of these two new specific combination of UU Qos characteristics values is needed]. For feasibility evaluation, RAN1 needs SA2 to provide detailed traffic modelling, e.g., periodic or aperiodic, and information about the delay between UPF and 5G-AN for two new Qos combinations, to get air interface latency budget for RAN1 evaluation. 
2. Actions:
To SA WG2
RAN1 respectfully asks SA2 to provide detailed traffic modelling, e.g., periodic or aperiodic, and information about the delay between UPF and 5G-AN for two new Qos combinations, for performance evaluation.




Discussion point 2: LS response to RAN3 cc RAN2 about the network interface latency
[bookmark: _Toc534933050]There is following proposal in R1-1901602: Send a LS to RAN3 (copy RAN2) to inquire about the network interface latency for the two new 5QI values.
However, in R1-19the latency in core network has been defined as 2 ms for remote driving in RAN1, and we can reuse this setting in R1-1901564.

[bookmark: _GoBack]Offline proposal 4: Further discuss whether LS response to RAN3 cc RAN2 about the network interface latency is needed or not; if deemed necessary, add one question to RAN3 cc RAN2


Draft LS response:
	
Title:	Draft response to LS on Combinations of Uu QoS characteristics values for V2X services
Response to:	S2-1813386
Release:	Rel-16
Study Item:	FS_NR_L1enh_URLLC，FS_NR_V2X

To:	SA WG2, RAN WG3
Cc:	RAN WG2

1. Overall Description:
RAN1 has received the LS S2-1813386 from SA2. SA2 has given two new combinations of QoS characteristics values in the LS: 1) PDB = 5ms, PER = 10-4 and MDBV = 1354 bytes for Collision Avoidance and Platooning with high LoA, and 2) PDB ~1.5 ms, PER=10-5 and MDBV ~1300 bytes for Emergency Trajectory Alignment and Sensors information Sharing with high LoA. SA2 proposed the following question to RAN1. 
	SA WG2 would like to ask RAN WG2 and RAN WG1 whether, for Uu over E-UTRA and NR, the two new combinations of QoS characteristics values indicated above are feasible or not. 
	[RAN1 agreed that performing evaluation for feasibility of these two new specific combination of UU Qos characteristics values is needed]. For feasibility evaluation, RAN1 needs SA2 to provide detailed traffic modelling, e.g., periodic or aperiodic, and information about the delay between UPF and 5G-AN for two new Qos combinations, to get air interface latency budget for RAN1 evaluation. 
2. Actions:
To SA WG2
RAN1 respectfully asks SA2 to provide detailed traffic modelling, e.g., periodic or aperiodic, and information about the delay between UPF and 5G-AN for two new Qos combinations, for performance evaluation.
To RAN WG3
RAN1 respectfully asks RAN3 to provide the network interface latency for the eV2X messages (Collision Avoidance, Platooning with high LoA in TS 22.186)) and eV2X messages (Emergency Trajectory Alignment and Sensors information Sharing with high LoA in TS 22.186), therefore RAN1 can know the delay available for physical layer transmission over the Uu interface for evaluation.
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R1-1901563
Draft response to LS on Combinations of Uu QoS characteristics values for V2X services
Huawei, HiSilicon
To SA WG2
RAN1 respectfully asks SA2 to provide detailed traffic modelling, e.g., periodic or aperiodic as well as the packet arriving rate or interval, and also other assumptions, e.g., the density of vehicles, for performance evaluation. 

R1-1901564
Evaluation results on Combinations of Uu QoS characteristics values for V2X services
Huawei, HiSilicon
In this contribution, simulation results are provided to evaluate whether the new combinations of QoS characteristics values are feasible or not in RAN1. Observations and proposals include the follows.
Observation 1: For the periodic traffic model with an arrival interval of 5 ms and a packet size of 1354 Bytes in case 1, the performance in 4 GHz assuming FDD system with 40 MHz bandwidth and 10 UEs per cell is as follows:
About 98% UEs could achieve 3 ms latency and 99.99% reliability for the downlink transmission;
About 59% and 65% UEs could achieve 3 ms latency and 99.99% reliability for the uplink transmission when GB PUSCH and GF PUSCH schemes are used respectively.
Observation 2: For the periodic traffic model with an arrival interval of 1.5 ms and a packet size of 1300 Bytes in case 2, the performance in 4 GHz assuming FDD system with 40 MHz bandwidth and 5 UEs per cell is as follows:
No UEs could achieve 0.5 ms latency and 99.999% reliability for the downlink transmission;
About 50% UEs could achieve 0.5 ms latency and 99.999% reliability for the uplink transmission when GF PUSCH scheme is used.
Proposal 1: RAN1 asks SA2 to provide detailed traffic models and requirements on UE density for the combinations of QoS characteristics values, and will further perform performance evaluation to check the feasibility.
Extraction note: 5 pages; total pages=35; total files=6; avg=5.83 pages/file

R1-1901602
On Two Proposed 5QI Values
Ericsson

Based on the discussion in the previous sections we propose the following:
Proposal 1	Send a response LS to SA2 to inquire about the delay between a UPF terminating N6 and a 5G-AN for the two new 5QI values.
Proposal 2	Send a LS to RAN3 (copy RAN2) to inquire about the network interface latency for the two new 5QI values.
Proposal 3	Use TBS=1370 bytes in evaluations for the two new 5QI values.
Proposal 4	After the requirements and simulation assumptions are clarified, RAN1 conduct evaluation work before responding to the SA2 LS [1].

