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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK156]In RAN1#104-e, SA2 sent an LS to RAN1 and SA4 in R1-2100015 [1], where SA2 proposed four new standardized 5QIs for interactive service and asked RAN1/SA4 to provide feedback. In response, in RAN1#104-e, RAN1 discussed whether these proposed new standardized 5QIs can be supported by NG-RAN and has provided feedback to SA2/SA4 in the reply LS R1-2101976 [2]. In SA4#112-e, SA4 also discussed SA2’s LS and suggested four new standardized 5QIs and sent an LS to SA2/RAN1 in R1-2102308 [3], where the following question was asked to RAN1: 
	(copied from SA4’s LS to SA2/RAN1 in R1-2102308 [3])
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.


RAN1 is requested to provide feedback on the question above. 
It is noted that SA2 further provided their feedback to SA4 (CCed RAN2/RAN1) in LS R1-2102307 [5] on the new standardized 5QIs for 5G-AIS suggested by SA4. SA2 mentioned that IP fragmentation may be needed for typical network deployments if the packets size is larger than Maximum Transfer Unit (MTU) sizes. Currently, no RAN1 action is needed with regard to this SA2 LS. Therefore, RAN1 does not need to discuss the SA2 LS S2-2101438 [5] at this moment.
In summary, in this contribution, we analyze the feasibility of the newly suggested standardized 5QIs by SA4 in R1-2102308 [3] and discuss how to draft the reply LS to SA2 and SA4. 
Discussions
The newly suggested standardized 5QIs for interactive service in SA4 LS [3] are shown in Table 1, where we mark the key changes by SA4 in cyan. 
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

	SA4 New Value#1
	
	25
	105ms
	10-310-4
	N/A
	2000 ms
	Interactive Service - visual content for cloud/edge/split rendering, (see TS 22.261 [2])

	SA4 New Value#2
	
	25
	2010ms
	10-310-4
	N/A
	2000 ms
	Interactive Service - visual content for cloud/edge/split rendering, (see TS 22.261 [2])

	SA4 New Value#3
	Delay Critical GBR
	25
	5ms
(NOTE 17)
	10-410-3
	300 bytes
(NOTE 19)
	2000 ms
	Interactive Service -Motion tracking data, (see TS 22.261 [2])

	SA4 New
Value#4
	
	25
	10ms
(NOTE 18)
	10-410-3
	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 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.


For the New Value #3 and #4 suggested by SA4, the packet error rate is looser compared with the value suggested by SA2 in R1-2100015 [1]. Based on past RAN1 evaluations in TR 38.824 [4], it can be concluded that NG-RAN is able to support the SA4 New Value #3 and #4, i.e., the reply can be the same as in RAN1 reply LS to SA2/SA4 in R1-2101976 [2]. 
[bookmark: OLE_LINK159][bookmark: OLE_LINK171][bookmark: OLE_LINK172][bookmark: OLE_LINK157][bookmark: OLE_LINK158][bookmark: OLE_LINK187][bookmark: OLE_LINK188][bookmark: OLE_LINK191][bookmark: OLE_LINK192]For the New Value #1 and #2 suggested by SA4, the resource type is not provided. SA4 considers adding delay critical GBR type to the SA4 New Value #1 and #2 [3]. However, this has not been confirmed by SA2/SA4 yet. If the SA4 New Value #1 and #2 is not delay critical GBR type, based on past RAN1 evaluations in TR 38.824 [4], the SA4 New Value #1 and #2 can also be supported by NG-RAN, i.e., the reply can be the same as in RAN1 reply LS to SA2/SA4 in R1-2101976 [2]. If the SA4 New Value #1 and #2 is delay critical GBR type, since their default MDBV values are not determined yet, RAN1 can wait for SA2/SA4 and do not need to discuss and make conclusion on the SA4 New Value #1 and #2 at this moment.
[bookmark: _Ref61362805][bookmark: _Ref53564227]Proposal 1: For Question 3) in R1-2102308, reply to SA4/SA2 as follows:
· Based on past RAN1 evaluations, it is concluded that NG-RAN is able to support the SA4 New Value #3 and #4 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.
· For the SA4 New Value #1 and #2, 
· [bookmark: OLE_LINK185][bookmark: OLE_LINK186][bookmark: OLE_LINK173][bookmark: OLE_LINK174]If the SA4 New Value #1 and #2 are not delay critical GBR, based on past RAN1 evaluations in TR 38.824, they can also be supported by NG-RAN. RAN1 would also like to point out the support for requirements beyond what was evaluated in TR 38.824 is not guaranteed.
· [bookmark: OLE_LINK167][bookmark: OLE_LINK168]If the SA4 New Value #1 and #2 are delay critical GBR, since their default MDBV values are not determined by SA2/SA4, RAN1 cannot conclude on whether they can be supported by NG-RAN at this moment. 
Conclusions
We analyzed the four newly suggested standardized 5QIs in response to the SA4 question, and propose to reply as follows:
Proposal 1: For Question 3) in R1-2102308, reply to SA4/SA2 as follows:
· Based on past RAN1 evaluations, it is concluded that NG-RAN is able to support the SA4 New Value #3 and #4 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.
· For the SA4 New Value #1 and #2, 
· If the SA4 New Value #1 and #2 are not delay critical GBR, based on past RAN1 evaluations in TR 38.824, they can also be supported by NG-RAN. RAN1 would also like to point out the support for requirements beyond what was evaluated in TR 38.824 is not guaranteed.
· If the SA4 New Value #1 and #2 are delay critical GBR, since their default MDBV values are not determined by SA2/SA4, RAN1 cannot conclude on whether they can be supported by NG-RAN at this moment. 

References
[bookmark: _Ref60923931][bookmark: _Ref6671378][bookmark: _Ref47189064][bookmark: _Ref167612875][bookmark: _Ref167612671]R1-2100015, “LS on New Standardized 5QIs for 5G-AIS (Advanced Interactive Services)”, RAN1#104-e, January 25-February 5, 2021. 
[bookmark: _Ref66712871]R1-2101976, “Reply LS on New Standardized 5QIs for 5G-AIS (Advanced Interactive Services)”, RAN1#104-e, January 25-February 5, 2021. 
[bookmark: _Ref66726813]R1-2102308, “Reply LS on New Standardized 5QIs for 5G-AIS (Advanced Interactive Services)”, 3GPP TSG SA WG4#112-e, February 01-10, 2021. 
[bookmark: _Ref61362117]3GPP TR 38.824, V16.0.0, “Study on physical layer enhancements for NR ultra-reliable and low latency case (URLLC)”.
[bookmark: _Ref66973933]R1-2102307, “Reply LS on New Standardized 5QIs for 5G-AIS (Advanced Interactive Services)”, RAN1#104b-e, April 12th – 20th, 2021.
