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 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK15][bookmark: OLE_LINK16]SA4 sent to RAN1 an LS [1] on new standardized 5QIs for 5G-AIS, where suggestions on the reliability and PDB aspects of interactive services are provided. In the meantime, SA4 provided input regarding the guaranteed bitrate, i.e. from 50 to 100Mps.
Table 1 Suggested 5QI Values from 
	SA4 New Value#1
	
	25
	105ms
	10-4
	N/A
	2000 ms
	Interactive Service - visual content for cloud/edge/split rendering, (see TS 22.261 [2])

	SA4 New Value#2
	
	25
	2010ms
	10-4
	N/A
	2000 ms
	Interactive Service - visual content for cloud/edge/split rendering, (see TS 22.261 [2])

	SA4 New Value#3
	
	25
	5ms
(NOTE 17)
	10-3
	300 bytes
(NOTE 19)
	2000 ms
	Interactive Service -Motion tracking data, (see TS 22.261 [2])

	SA4 
New
Value#4
	
	25
	10ms
(NOTE 18)
	10-3
	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 to be sufficiently low to support roundtrip interaction delays (see TR26.928 [X], clause 4.2 and 6.2.5) within 50ms.  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 to be sufficiently low to support roundtrip interaction delays (see TR26.928 [X], clause 4.2 and 6.2.5) 100ms. 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 addition to the questions to SA2, SA4 requires RAN1 to provide feedback as to whether the 4 new 5QI values  should be supported from RAN1 perspective.

ACTION: 	
To RAN1
3) SA4 kindly asks RAN1 which of these proposed new standardised 5QIs can be supported by NG-RAN and provides feedback to SA2 and SA4.
This contribution shares our views and suggestions on the reply LS to SA4.
 Discussion
[bookmark: _Toc28873153]During RAN1#104-e, RAN1 discussed whether current NG-RAN should support the 5QI values in [2] from SA2. The discussion identified among the evaluations captured in TR 38.824, the Rel-15 enabled use cases and the transport industry comply with the previous 5QI requirements. Based on this observation, the following reply [3] is provided by RAN1.
Based on past RAN1 evaluations, it is concluded that NG-RAN is able to support the 4 new proposed standardized 5QIs values in the table. RAN1 would also like to point out the support for requirements beyond what was evaluated in TR 38.824 is not guaranteed.
However, the above reply LS no longer seems appropriate when it comes to the current modified 5QI values from SA4. Though the NV#3 and NV#4 could be satisfied from RAN1 perspective given the reliability is less stringent than the counterpart in the SA2 LS, the NV#1 and NV#2 could barely find a corresponding requirement from Table A.2-1 in TR 38.824. Specifically, as copied in Table 2 below, the Rel-15 enabled use cases could be deemed as satisfying some video related interactive services, yet the reliability part (99.9 percent) is less stringent than the NV#1 and NV#2 5QI reliability(99.99 percent). While the transport industry use case could deliver the reliability requirement, the bitrate seems a bit far too inferior to the guaranteed bitrate values provided from SA4.
[bookmark: _Toc68208490]The NV#3 and NV#4 5QI requirement are covered by the evaluations in TR38.824, while the NV#3 and NV#4 5QI requirements are not covered by evaluations therein. 
In parallel, the traffic model in XR study item could better address the requirements of NV#1 and NV#2 given 35/45 Mbps have been agreed as initial simulation bitrate together with 10ms as PDB.
[bookmark: _Toc68208491]With the outcome of XR study item, RAN1 shall be more prepared to provide SA4 the NG-RAN's support of NV#1 and NV#2. 
Another point with impact on RAN1 XR evaluation is the setting of multi stream. During RAN1#104-e meeting, the following agreement was reached in this regard,
	Agreements: On evaluation of multiple streams/flows:
· FFS the following in RAN1#104-bis-e 
· Whether/how to model and evaluate I-frame and P-frame for both DL and UL, e.g., separate definition of fps, packet size, QoS requirements (e.g., PER, PDB), etc.
· Whether/how to separately model and evaluate two streams of video and audio/data for both DL and UL
· Whether/how to model and evaluate FOV (high-resolution) and non-FOV (lower-resolution omnidirectional) streams, e.g., separate definition of fps, packet size, QoS requirements (e.g., PER, PDB), etc


RAN1 is expected to further discuss the QoS requirements including PER and PDB for each of the stream under the relevant setting. However, with the interpretation that either SA2 or SA4 5QI would be used to cover the interactive services, the differentiation between the up to 2 streams shall be restricted to PDB dimension only given the NV#1 and NV#2 values. Another interpretation is both 5QI values shall be considered as interactive service requirements, i.e. 4 NVs shall exist for DL and UL respectively. Then reliability on top of PDB differentiation could also be considered in the multi-stream modeling. It's suggested RAN1 does not initiate any discussion in terms of multi stream traffic model setting prior to the settlement of SA regarding the appropriate interpretation of the 5QI values for interactive services.
Based on the above analysis, we propose the following:
[bookmark: _Toc68208493]It's expected from SA that the 5QI values shall be finalized before RAN1 could start the discussion regarding the differentiation of the multiple streams.
 Conclusion
In this contribution, we have discussed the SA4 LS on . Based on this, the following proposal is provided:
Observation 1:	The NV#1 and NV#2 5QI requirement are covered by the evaluations in TR38.824, while the NV#3 and NV#4 5QI requirements are not covered by evaluations therein.
Observation 2:	With the outcome of XR study item, RAN1 shall be more prepared to provide SA4 the NG-RAN's support of NV#1 and NV#2.

Proposal 1:	It's expected from SA that the 5QI values shall be finalized before RAN1 could start the discussion regarding the differentiation of the multiple streams.
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Appendix
Table 2 Representative use cases for Rel-16 NR URLLC evaluation
	Use case
	Reliability (%)
	Latency 
	Data packet size and traffic model
	Description

	Power distribution

	99.9999
	5 ms (end to end latency)
Note: 2-3 ms air interface latency 
	DL & UL:
100 bytes 
ftp model 3 with arrival interval 100 ms
	Power distribution grid fault and outage management 
(TR 22.804:5.6.4)

	
	99.999 
	15 ms (end to end latency)
Note: 6-7 ms air interface latency
	DL & UL:
250 bytes 
Periodic and deterministic with arrival interval 0.833 ms
Random offset between UEs 
	Differential protection
(TR 22.804:5.6.6)

	Factory automation

	99.9999
	2 ms (end to end latency)
Note: 1 ms air interface latency 
	DL & UL:
32 bytes
Periodic deterministic traffic model with data arrival interval 2 ms
	Motion control

	Rel-15 enabled use case (e.g. AR/VR) 
	99.999 
	1 ms (air interface delay) for 32 bytes
1 ms and 4 ms (air interface delay) for 200 bytes 
	DL & UL:
32 and 200 bytes 
FTP model 3 or periodic with different arrival rates
	

	
	99.9 
	7 ms (air interface delay)
	DL & UL:
4096 and 10 K bytes
FTP model 3 or periodic with different arrival rates
	

	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)
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