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Introduction
An LS has been sent from SA2 to RAN1 and RAN2, regarding combination of QoS characteristics values for eV2X services. In essence, two new standardized 5QI values are under consideration for eV2X services. RAN1 and RAN2 are requested to study if the proposed new combinations of QoS characteristics values are feasible or not.
In this contribution we discuss how RAN1 may respond to SA2 and other RAN groups for further information. We also discuss how the evaluations may be done in RAN1 in order to respond to SA2 regarding the feasibilities of the two new proposed 5QI values.

Clarification of Requirements 
Latency Budget for Physical Layer
In Table 1 below, the two new combinations from [1] are listed together with the existing new combinations of QoS characteristics values of Delay Critical GBR type [2]. The two eV2X services mapped to existing standardized 5QI values 83 (eV2X Messages (Platooning, Cooperative Lane Change with low LoA) and 85 (Remote Driving) are also added in red font [4]. 

Table 1. Proposed Standardized 5QIs to QoS characteristics mapping for Delay Critical GBR (changes with respect to TS 23.501 [2] in red)
	5QI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate
	Default Maximum Data Burst Volume
(NOTE 2)
	Default
Averaging Window
	Example Services

	82
	Delay Critical GBR
	19
	10 ms
(NOTE 4)
	10-4
	255 bytes
	2000 ms
	Discrete Automation (see TS 22.261 [2])

	83
	
	22
	10 ms
(NOTE 4)
	10-4
	1354 bytes
(NOTE 3)
	2000 ms
	Discrete Automation (see TS 22.261 [2]), eV2X Messages (Platooning, Cooperative Lane Change with low LoA; see TS 22.186 [4])

	84
	
	24
	30 ms
(NOTE 6)
	10-5
	1354 bytes
(NOTE 3)
	2000 ms
	Intelligent transport systems (see TS 22.261 [2])

	85
	
	21
	5 ms
(NOTE 5)
	10-5
	255 bytes
	2000 ms
	Electricity Distribution- high voltage (see TS 22.261 [2]), Remote Driving (see TS 22.186 [4])

	New Value #1
	
	
	5 ms
	10-4
	1354 bytes
	
	eV2X messages (Collision Avoidance, Platooning with high LoA (see TS 22.186))

	New Value #2
	
	
	~1.5 ms
	10-5
	~1300 bytes
	
	eV2X messages (Emergency Trajectory Alignment and Sensors information Sharing with high LoA (see TS 22.186))

	NOTE 1:	A packet which is delayed more than PDB is not counted as lost, thus not included in the PER.
NOTE 2:	It is required that default MDBV is supported by a PLMN supporting the related 5QIs.
NOTE 3:	This MDBV value is set to 1354 bytes to avoid IP fragmentation for the IPv6 based, IPSec protected GTP tunnel to the 5G-AN node (the value is calculated as in Annex C of TS 23.060 [56] and further reduced by 4 bytes to allow for the usage of a GTP-U extension header).
[bookmark: _Hlk534924079]NOTE 4:	A delay of 1 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface.
NOTE 5:	A delay of 2 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface.
NOTE 6:	A delay of 5 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface.



While [1] gives PDB of 5 ms and ~1.5 ms for the two new 5QI values, respectively, it is not clear how to derive the packet delay budget that is available to the radio interface. In contrast, for 5QI values 82-85, NOTE 4/5/6 are provided to indicate the delay between a UPF terminating N6 and a 5G-AN, which should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. Thus, similar NOTE is needed for the two new 5QI values, so that one can derive the packet delay budget available to the radio interface. 
Considering the PDB values are very short (i.e., 5 ms and ~1.5 ms), the delay between UPF and 5G-AN can significantly affect the delay budget available to the physical layer. For example, if the 1ms delay in NOTE 4 is followed, then the delay budget available to the radio interface is 4 ms and 0.5 ms, respectively, for the two new 5QI values. If the 2 ms delay is NOTE 5 is followed, then the delay budget available to the radio interface is 3 ms for 5QI new value #1, while new value #2 is not feasible.
Thus it is important that SA2 provide information about the delay between UPF and 5G-AN. We propose that RAN1 sends a response LS to SA2 to inquire about this. 

[bookmark: _Toc534933049]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.

Additionally, it is not clear how much delay budget should be set aside for the higher layer. For example, RAN3 indicated in [5] that the latency introduced by network interfaces depends on the backhaul type and network architecture. While the network latency can be negligible in certain scenarios (e.g. high quality backhaul and/or compact architecture), there are also scenarios where the latency cannot be considered negligible (e.g. between gNB and UPF).  Thus RAN1 needs input from RAN3 (copy RAN2) about the network interface latency for the relevant eV2X services, so that RAN1 can know the actual delay available for physical layer transmission over the Uu interface.

[bookmark: _Toc534933050]Send a LS to RAN3 (copy RAN2) to inquire about the network interface latency for the two new 5QI values.

Other Requirements
In addition to the latency budget, other requirements need to be clarified also before RAN1 evaluation can start.
One parameter is TB size. In [1], default Maximum Data Burst Volume (MDBV) values are provided: 1354 bytes and ~1300 bytes. The MDBV values need to be mapped to TBS values for physical layer simulation. For example, higher layer headers need to be taken into account. Since 1354 bytes and ~1300 bytes are close to each other, it is reasonable to use a single TB size (TBS) in physical layer simulation. Specifically, we propose to use TBS = 1354+16 = 1370 bytes, which is already a packet size adopted for transport industry evaluation.

[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].

Evaluation Work
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 evaluation according to the specific requirements of [1]. This is particularly true for the 2nd set of requirements {PDB ~1.5 ms, PER=10-5 and MDBV ~1300 bytes}. Thus we propose that after the requirements and simulation assumptions are clarified, RAN1 conduct evaluation work before responding to [1].

[bookmark: _Toc534933052]After the requirements and simulation assumptions are clarified, RAN1 conduct evaluation work before responding to the SA2 LS [1].
Conclusion

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].
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