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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
SA2 sent an LS to RAN1 in R1-2100015 [1], where SA2 proposed four new standardized 5QIs for interactive service and the following question was asked: 
Q1): SA2 kindly asks RAN1 which of these proposed new standardized 5QIs can be supported by NG-RAN. 
RAN1 is requested to provide feedback on the question above. In this contribution, we analyze the four newly proposed standardized 5QIs and discuss how to draft the reply LS to SA2. 
Discussions
The new proposed standardized 5QIs for interactive service in SA2 LS [1] are shown in Table 1. 
Table 1.New Standardized 5QIs for Interactive Service
	5QI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
(NOTE 3)
	Packet Error
Rate 
	Default Maximum Data Burst Volume
(NOTE 2)
	Default
Averaging Window
	Example Services

	New Value#1
	GBR
(NOTE 1)
	25
	5ms
	10-3
	N/A
	2000 ms
	Interactive Service - visual content for cloud/edge/split rendering, (see TS 22.261 [2])

	New Value#2
	
	25
	10ms
	10-3
	N/A
	2000 ms
	Interactive Service - visual content for cloud/edge/split rendering, (see TS 22.261 [2])

	New Value#3
	Delay Critical GBR
	25
	5ms
(NOTE 17)
	10-4
	300 bytes
(NOTE 19)
	2000 ms
	Interactive Service -Motion tracking data, (see TS 22.261 [2])

	New
Value#4
	
	25
	10ms
(NOTE 18)
	10-4
	600 bytes
(NOTE 19)
	2000 ms
	Interactive Service -Motion tracking data, (see TS 22.261 [2])

	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:	The Maximum Transfer Unit (MTU) size considerations in clause 9.3 and Annex C of TS 23.060 [56] are also applicable. IP fragmentation may have impacts to CN PDB, and details are provided in clause 5.6.10.
NOTE 17: For interactive service with cloud/edge/split rendering, this 5QI is defined for motion tracking and sensor data.  New value#3 can be together with New value#1 to support total UL+DL latency within 10ms.  A static value for the CN PDB 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. When a dynamic CN PDB is used, see clause 5.7.3.4.
NOTE 18: For interactive service with cloud/edge/split rendering, this 5QI is defined for motion tracking and sensor data.  New value#4 can be together with New value#2 to support total UL+DL latency within 20ms. A static value for the CN PDB 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. When a dynamic CN PDB is used, see clause 5.7.3.4.
NOTE 19: MDBV is calculated with 0.6Mbps service bit rate and corresponding 5G-AN PDB for motion tracking data as default values for New value#3 and #4.  MDBV value for interactive services may be a range and other values can be signaled to the RAN according to service bit rate needed.


In general, whether the proposed 5QIs can be supported by NG-RAN depends on various aspects, e.g. traffic model (data rate, packet size, arrival rate, etc.), system bandwidth, deployment scenario, the number of users to be supported, etc.
For the New Value #3 and #4, the corresponding QoS requirements are given in Table 1. Comparing the QoS requirements of the New Value #3 and #4 with the existing 5QI values in Table 5.7.4-1 in TS 23.501 [2], it is found that the QoS requirements of the existing 5QI Value 86 for V2X messages (i.e. Packet Delay Budget: 5ms, Packet Error Rate: 10-4, Default Maximum Data Burst Volume: 1354 bytes) is more stringent than the New Value #3 and #4. Since the existing 5QI Value 86 is already supported by NG-RAN, it can be concluded that the New Value #3 and #4 can also be supported. 
Table 5.7.4-1 in TS 23.501 [2]: Standardized 5QI to QoS characteristics mapping
	5QI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
(NOTE 3)
	Packet Error
Rate 
	Default Maximum Data Burst Volume
(NOTE 2)
	Default
Averaging Window
	Example Services

	86
	Delay Critical GBR

	18
	5 ms
(NOTE 5)
	10-4
	1354 bytes
	2000 ms
	V2X messages (Advanced Driving: Collision Avoidance, Platooning with high LoA. See TS 22.186 [111], TS 23.287 [121])

	NOTE 5:	A static value for the CN PDB 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. When a dynamic CN PDB is used, see clause 5.7.3.4.


For New Value #1 and #2, the maximum data burst volume requirement is not mentioned, thus the data rate is unclear. However, it can be expected that NG-RAN should be able to support New Value #1 and #2 also. For example, in the 3GPP study on Rel-16 NR URLLC, RAN1 has conducted performance evaluation for many representative user cases, e.g. transport industry which has more stringent reliability and PDB requirements than the New Value #1 and #2 as shown in Table A.2-1 in TR 38.824 [3]. And according to the system level evaluation results captured in clause 5.2.2 in TR 38.824 [3], many sources show that the QoS requirements for transport industry can be fulfilled under typical simulation setups, even when multiple users per cell is assumed. 
Table A.2-1 in TR 38.824 [3]: Representative use cases for Rel-16 NR URLLC evaluation
	Use case
	Reliability (%)
	Latency 
	Data packet size and traffic model
	Description

	Transport Industry

	99.999
	5 ms (end to end latency)
Note: 3 ms air interface latency 
	UL: 
2.5 Mpbs; Packet size 5220 bytes
DL: 
1Mbps; Packet size 2083 bytes
Note: Data arrival rate 60 packets per second for periodic traffic model
	Remote driving 
(TS 22.186: 5.5)

	
	99.999
	10 ms (end to end latency)
Note: 7ms air interface latency
	UL&DL: 
1.1 Mbps; Packet size 1370 bytes 
Note: Data arrival rate 100 packets per second for periodic traffic model
	Intelligent transport system (ITS)
(TS 23.501, TS 22.261)



[bookmark: _Ref61362805][bookmark: _Ref53564227]Proposal 1: For Q1, reply to SA2 as follows:
· Considering the fact that the QoS requirement of the existing 5QI Value 86 is more stringent than the New Value #3 and #4 and 5QI Value 86 is already supported by NG-RAN, New Value #3 and #4 can also be supported by NG-RAN. 
· NG-RAN should be able to support New Value #1 and New Value #2.

Conclusions
We analyzed the four newly proposed standardized 5QIs in response to the SA2 question, and propose to reply as follows:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: For Q1, reply to SA2 as follows:
· Considering the fact that the QoS requirement of the existing 5QI Value 86 is more stringent than the New Value #3 and #4 and 5QI Value 86 is already supported by NG-RAN, New Value #3 and #4 can also be supported by NG-RAN. 
· NG-RAN should be able to support New Value #1 and New Value #2.
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