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1. Discussion
1.1
Introduction
In the recent SA2#142E an LS has been sent to RAN1 and SA4 to ask for feedback on the feasibility of four potentially new QoS parameters combinations (see S2-2009227). The tables below represent the new 5QI values and related QoS characteristics.
	5QI

Value
	Resource Type
	Default Priority Level
	Packet Delay Budget


	Packet Error

Rate 
	Default Maximum Data Burst Volume


	Default

Averaging Window
	Example Services

	New Value#1
	GBR


	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])


Table 1-1: new QoS combinations for DL 5G_AIS/XS traffic as per S2-2009227
	5QI

Value
	Resource Type
	Default Priority Level
	Packet Delay Budget


	Packet Error

Rate 
	Default Maximum Data Burst Volume
	Default

Averaging Window
	Example Services

	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 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.


Table 1-2: new QoS combinations for UL 5G_AIS/XS traffic as per S2-2009227

1.2
Default MDBV values for UL traffic
As it can be seen in the tables in clause 1.1, the default MDBV values associated to the new 5QIs for UL traffic are set to 300B and 600B. For UL XR traffic, GFBR=1Mbps (which corresponds to twice the value in Table 6.3-1 of TR 26.298 below) seems a feasible and realistic value. Taking into account that the default MDBV should be at least equal to n*GFBR*PDB, with n being the peak-to-average ratio with integer values that range between 1 and 4 (here it is assumed n=2), and considering the indicated PDB values (5ms and 10ms), the authors of this paper believe that:
· For New Value #3, default MDBV = 2*1Mbps*5ms = 10kb = 1250B,
· For New Value #4, default MDBV = 2*1Mbps*10ms = 20kb = 2500B.
Therefore, it is proposed that:

Proposal 1: for New Value #3 and #4 the default MDBV values should be set to 1250B and 2500B, respectively.
1.3
Delay-Critical GBR 5QIs needed also for DL traffic

As it can be noticed, the new QoS combinations for DL are of GBR type, while the ones for UL are of Delay Critical GBR type. The main difference between these two types of QoS combinations is that for GBR QoS Flows using the Delay-critical resource type, a packet delayed more than PDB is counted as lost if the data burst is not exceeding the MDBV within the period of PDB and the QoS Flow is not exceeding the GFBR. This implies that for a Delay-critical GBR 5QI a default Maximum Data Burst Volume (MDBV) value is implicitly indicated with the 5QI value to the RAN. 
According to SA4's traffic models for XRTraffic, video DL traffic is periodic with frames of, e.g., 60-90 FPS (i.e. one frame every 17ms-11ms) with the frame size being restricted to normally 30kB (with exceptions up to 100kB). This shows that the peak data rate may be much higher than the average data rate and such information should be used to apply access control. Because of that, the authors of this paper believe that Delay-critical GBR 5QIs should be used also for the 5G_AIS/XR DL traffic. Consequently, it is proposed to

Proposal 2: use Delay-critical GBR 5QIs not only for New Values #3/#4 (UL traffic) but also for New Values #1/#2 (DL traffic).

1.4
PDB and default MDBV values for DL traffic

Currently, the QoS characteristics combinations for New Value #1 and #2 indicated PDB values of 5ms and 10ms respectively. For split rendering-based services, clause 6.2.5 of TR 26.928 provides QoE parameters and it is stated:  

“5QI values exist that may address the use case, such 5QI value number 80 with 10ms, however this is part of the non-GBR bearers […]. In addition, it is unclear whether the 10ms with such high bitrates and low required error rates may be too stringent and resource consuming. Hence, for simple split rendering in the context of the requirements in this clause, suitable 5QIs may have to be defined addressing the latency requirements in the range of 10-20ms and bitrate guarantees to be able to stream 50 to 100 Mbps consistently.” 

This is summarized in table below:

Table 6.3-1 of TR 26.928

	 Architecture 
	DL Rate range 
	UL Rate range 
	DL PDB 
	UL PDB 
	RTT  
	DL PER range 
	UL PER range 
	Traffic periodicity range 
	Traffic file size distribution 

	Raster-based Split Rendering with Pose Correction 
	100 Mbit/s 
	500 kbit/s 
	20ms 
	10ms 
	50ms 
	FFS 
	FFS 
	Almost constant 
	FFS 


Consequently, 5ms seems an unrealistic requirement in terms of delay budget and it is proposed to use PDB values of 10ms and 20ms respectively:
Proposal 3: the PDB values of 5QI New Value #1 and #2 should be set to 10m and 20ms respectively.

With respect to the default MDBV values for the DL traffic, based on the same table above, 20Mbps it is assumed to be a realistic GFBR value of the 10-100Mbps range. By applying the formula of clause 1.2 with the PDB values proposed in Proposal 4:
· For New Value #1, default MDBV = 2*20Mbps*10ms = 400kb = 50kB,

· For New Value #2, default MDBV = 2*20Mbps*20ms = 800kb = 100kB.

It is therefore proposed that

Proposal 4: for New Value #1 and #2 the default MDBV values should be set to 50kB and 100kB, respectively.
1.5
Considerations on new 5QIs' PER values

Currently PER values of 10-3 and 10-4 are proposed for DL and UL traffic, respectively. However, it should be considered that DL traffic should require a more reliable (lower PER) communication channel, otherwise video errors would happen too often causing a bad user experience. At the same time, UL traffic can be sent over a less reliable channel (higher PER) without affecting the perceived quality of experience because pose/motion tracking/prediction is used, and typically these packets are small and sent often. 
In this respect, it is relevant to understand that in the downlink highly-compressed video data is sent at bitrates in the rage of 10 – 100 Mbps. At these bitrates any error results not only in a glitch in one picture, but also results in error propagation. While such effects may be mitigated by error-robust video encoding, such encoding significantly harms compression efficiency (as an example, intra-coded information typically requires 3 to 6 times the amount of data compared to inter-coded information, so should be used with care). In the uplink, less loss-sensitive XR Pose and controller actions are sent (data is not predictively coded) at lower data rates (several 100kbps) as seen in the table above. 

Consequently, it is proposed to:
Proposal 5: swap the PER values for UL and DL traffic, that is, New Values #1/#2 should have PER=10-4, while New Values #3/#4 should have PER=10-3.

2. Conclusion and proposals
This paper explained why and how to update the CR introducing new standardized 5QIs for AIS/XR traffic. More in detail, it proposed to
Proposal 1: for New Value #3 and #4 the default MDBV values should be set to 1250B and 2500B, respectively.
Proposal 2: use Delay-critical GBR 5QIs not only for New Values #3/#4 (UL traffic) but also for New Values #1/#2 (DL traffic).
Proposal 3: the PDB values of 5QI New Value #1 and #2 should be set to 10m and 20ms respectively.
Proposal 4: for New Value #1 and #2 the default MDBV values should be set to 50kB and 100kB, respectively.
Proposal 5: swap the PER values for UL and DL traffic, that is, New Values #1/#2 should have PER=10-4, while New Values #3/#4 should have PER=10-3.
The QoS parameters combinations described above can be captured in different ways:

· Option A: introduce four new delay critical GBR 5QIs, two for DL XR traffic and two for UL XR traffic (see CR vs TS. 23.501 in S2-2100750);
· Option B: introduce two new delay critical 5QIs for DL XR traffic and re-use the existing values 83 and 86 which support the QoS requirements for UL XR traffic (see CR vs TS 23.501 in S2-2100751);
· Option C: introduce two new delay critical 5QIs with asymmetric QoS parameter values for DL and UL XR traffic (see CR vs. TS 23.501 in S2-2100752).
The authors of this paper prefer Option C, but Option A and B are acceptable too.

Proposal 7: agree one of the above-mentioned options (preference for Option C) and its associated CR. 
