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In RAN2#107bis meeting, some agreements about NR SL QoS handling had been made: 
Agreements on QoS information: 
1: 	Confirm the observation that based on SA2 progress, the NG-RAN has no knowledge about the PC5 QoS parameters of each PC5 QoS flow if UE does not report.
2:	In order to let NG-RAN know about the QoS parameters of each QoS flow, for all cast types, UE is required to report the PC5 QoS parameters per QoS flow per destination per cast type.
3:	For standardized PQI in UE report message, the following parameters should be included inside the PC5 QoS parameters.
	- PQI: for unicast, broadcast and groupcast (Section 5.4.1.1.1. TS23.287)
	- PC5 flow bit rates (GFBR/MFBR) for GBR QoS flows: for GBR QoS flows in unicast (Note 1 in Table 5.4.4-1 in TS23.287)
	- Range: for groupcast (Section 5.4.1.1.1. TS23.287)
4:	In RRCReconfiguration message, to avoid repeating the QoS parameters reported by UE, an ID can be used to represent the QoS profile or QoS flow mapped to the SLRB. The ID used in RRCReconfiguration message should be the ID reported by the UE associating with the QoS profile.
5:	To support non-standardized PC5 QoS characteristics, UE should report all the parameters listed as below.
	- Resource Type (GBR, Delay critical GBR or Non-GBR)
	- Priority Level
	- Packet Delay Budget
	- Packet Error Rate
	- Averaging window (for GBR and Delay-critical GBR resource type only)
	- Maximum Data Burst Volume (for Delay-critical GBR resource type only)
6:	For standardized PQI, the following parameters should be carried in SIB/preconfiguration to describe the QoS flow carried inside the SLRB. 
	- PQI (for all cast types)
	- Range (for groupcast)
In this contribution, we further discuss signaling contents of QoS and SLRB management including the followings:
· QoS information report message;
· SLRB configuration message for CONNECTED UE;
· QoS and SLRB configuration message for IDLE/INACTEIVE/OOC UE;
Discussion 
According to last RAN2 meeting agreement, when UE reports its QoS information to gNB, it shall include PQI related parameters and some extra parameters, i.e. bit rates and range parameters. Following table summarizes which QoS parameters will be reported for different cases:
Table 2‑1 Reported QoS parameters in different cases:
	
	Standardized PQI
	Non-standardized PC5 QoS characteristics

	PQI related parameters (for unicast, broadcast and groupcast)
	PQI (Section 5.4.1.1.1. TS23.287)
	- Resource Type (GBR, Delay critical GBR or Non-GBR)
- Priority Level
- Packet Delay Budget
- Packet Error Rate
- Averaging window (for GBR and Delay-critical GBR resource type only)
- Maximum Data Burst Volume (for Delay-critical GBR resource type only)

	Extra parameters
	- PC5 flow bit rates (GFBR/MFBR) for GBR QoS flows: for GBR QoS flows in unicast (Note 1 in Table 5.4.4-1 in TS23.287)
- Range: for groupcast (Section 5.4.1.1.1. TS23.287)
	- PC5 flow bit rates (GFBR/MFBR) for GBR QoS flows: for GBR QoS flows in unicast (Note 1 in Table 5.4.4-1 in TS23.287)
- Range: for groupcast (Section 5.4.1.1.1. TS23.287)



Proposal 1: RAN2 to confirm that for non-standardized PC5 QoS characteristics, besides PQI related parameters, UE should also report the parameters listed as below.
- PC5 flow bit rates (GFBR/MFBR) for GBR QoS flows: for GBR QoS flows in unicast (Note 1 in Table 5.4.4-1 in TS23.287)
- Range: for groupcast (Section 5.4.1.1.1. TS23.287)
Furthermore, in RRCReconfiguration message, to avoid repeating the QoS parameters reported by UE, an ID is needed to represent the QoS profile or QoS flow mapped to the SLRB. The ID used in RRCReconfiguration message should be the ID reported by the UE associating with the QoS profile. From our view, there are three options for that ID:
- Option 1: PQI (PC5 QoS Indicator);
- Option 2: QFI/PFI (PC5 QoS flow ID);
- Option 3: New ID reported by UE associated with the QoS profile.
For option 1, PQI is just used to represent parts of QoS parameter, i.e. including Resource Type, Priority Level, Packet Delay Budget, Packet Error Rate, Averaging window and MDBV. But PQI can not include the extra parameters in the above table1, i.e. PC5 flow bit rates and Range. For example, there may be two different QoS flows, which have same PQI parameters but different PC5 flow bit rates or Range values. Hence PQI is not enough to represent a QoS profile or a QoS flow. Option1 is excluded.
Observation 1: PQI is not enough to represent the whole QoS profile of a QoS flow and can be excluded first.
For option 2, QFI is used for NR Uu to represent a QoS flow with specific QoS profile and used in NG interface signalling, e.g. following table is a part of signalling sent by the AMF and used to request the NG-RAN node to enable modifications of already established PDU session resources for a given UE in TS38.413. The IE of "QoS Flow Level QoS Parameters" includes both 5QI (similar with PQI) related parameters and extra parameters, e.g. ARP (Allocation and Retention Priority), GBR QoS Flow Information and so on. That is to say, QFI is enough to represent the whole QoS profile of a QoS flow. PFI in PC5 has similar meaning with QFI in NR Uu. Hence it is feasible to reuse legacy signalling models.
Observation 2: PFI (PC5 QoS Flow Identifier) can be used to represent the whole QoS profile of a QoS flow and similar NR Uu signalling models can be reused.
Table 2‑2 Part of PDU Session Resource Modify Request Transfer in section 9.3.4.3
	QoS Flow Add or Modify Request List
	
	0..1
	
	
	YES
	reject

	>QoS Flow Add or Modify Request Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	O
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	

	QoS Flow to Release List
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	YES
	reject



For option 3, from our understanding, a new ID is allocated by TX UE itself to represent the whole QoS profile of a QoS flow. The actual effect is that there is a new IE to be added or the IE of "QoS Flow Identifier" in the above table is replaced by the new IE, e.g. "Reported QoS profile ID". Some comparisons between "QoS Flow Identifier" and new "QoS profile ID" are given in the following table:
	
	PFI ("QoS Flow Identifier")
	New ID("QoS profile ID")

	Allocated by which layer
	Higher layer
	AS layer, i.e. RRC 

	Represent QoS parameter scope
	The whole QoS profile: PQI related parameters + extra parameters
	The whole QoS profile: PQI related parameters + extra parameters

	Size
	6 bits
	6 bits (The maximum number of QoS flows is same as the maximum number of QoS profiles) or more if this IE cross multiple PC5 links

	Effective range, i.e. uniqueness
	Per UE per PC5 link, i.e. per destination ID
	Per UE


From the above table, the key difference between "QoS Flow Identifier" and new "QoS profile ID" may be their effective range. When there are two QoS flows in different links but within same Tx-UE and these two QoS flows coincidentally have same QoS profile, it can avoid to report QoS profiles twice and save some signalling overhead. But the cost is UE complexity increasing, e.g. maintaining QoS profile IDs cross multiple links, QoS profile activation/release operation and so on.
Observation 3: New "QoS profile ID" will introduce UE complexity increasing with little benefits.
Based on the above analysis, we propose:
Proposal 2: RAN2 to agree that PFI is used in RRCReconfiguration message to represent the QoS profile reported by UE.
Thirdly, for IDLE/INACTIVE/OOC UEs, SIB message or pre-configuration will carry mapping relationship between QoS profiles and corresponding SLRB configurations. For standardized PQI, PQI value and Range (for groupcast) had been agreed to be carried in SIB/preconfiguration to describe the QoS flow carried inside the SLRB, e.g. SLRB configuration set 1: PQI 1 and Range value 1; SLRB configuration set 2: PQI 2 and Range value 2 and so on.
As described in TS23.287 section 5.4.2.4, "The Range value indicates the applicability of the PC5 QoS parameters in PC5 communication, i.e. when the receiving UEs are not within the Range specified distance from the transmitting UE, the communication is best effort. Lower layer (PHY/MAC layer) may use the Range to determine the corresponding packet handling, e.g. HARQ as defined in TS 38.300 [11], to achieve the QoS guarantee indicated by PC5 QoS parameters." If the HARQ feedback of SLRB configuration set is disable, Range value is not needed for all of QoS flows carried inside this SLRB, e.g. SLRB configuration set 1(HARQ feedback enable): PQI 1 and Range value 1; SLRB configuration set 2(HARQ feedback disable): Only PQI 2.
Proposal 3: Range is not needed to be carried in SIB/preconfiguration to describe the QoS flow carried inside the SLRB if HARQ feedback of that SLRB is disable.
For non-standardized PQI, the following parameters may be considered to decide a SLRB configuration:
- Resource Type (GBR, Delay critical GBR or Non-GBR
- Priority Level
- Packet Delay Budget
- Packet Error Rate
- Averaging window (for GBR and Delay-critical GBR resource type only)
- Maximum Data Burst Volume (for Delay-critical GBR resource type only)
The value of non-standard QoS is relatively diversified and it is difficult to filter accurately different QoS values to suitable SLRB configurations. For example, SLRB configuration set 3 can include such QoS flows whose Packet Delay Budget value lies within the range of [x1,x2] and/or Packet Error Rate value lies within the range of [y1,y2]. And signalling overhead is also an important factor. There may be a trade-off between accuracy and cost. It is acceptable that only standardized PQI is supported in SIB/preconfiguration to describe the QoS flow carried inside the SLRB in Rel-16.
Proposal 4: It is acceptable that only standardized PQI is supported in SIB/preconfiguration to describe the QoS flow carried inside the SLRB in Rel-16. 
In SIB/preconfiguration, an explicit default SLRB configuration is needed to accommodate those QoS flows whose QoS profiles have no matched SLRB configurations. If network does not configure default SLRB configuration or default SLRB configuration can not meet the requirement, e.g. default SLRB has the lowest priority (7 in the V2X priority range of 0-7) but UE requires a higher priority (2 in the V2X priority range of 0-7), an IDLE/INACTIVE UE is permitted by the network to trigger RRC connection setup procedure for dedicated SLRB configuration request.
Proposal 5: There may be a default SLRB configuration to accommodate those QoS flows whose QoS profiles have no matched SLRB configurations in SIB/preconfiguration.
Proposal 6: If default SLRB is not configured or default SLRB configuration can not meet the requirement, an IDLE/INACTIVE UE is permitted to trigger RRC connection setup procedure for dedicated SLRB configuration request.

Conclusions
In this contribution, we discuss the signalling messages about NR QoS and SLRB configurations. Based on the discussions given above, we have the following observations and proposals：
Observation 1: PQI is not enough to represent the whole QoS profile of a QoS flow and can be excluded first.
Observation 2: PFI (PC5 QoS Flow Identifier) can be used to represent the whole QoS profile of a QoS flow and similar NR Uu signalling models can be reused.
Observation 3: New "QoS profile ID" will introduce UE complexity increasing with little benefits.
Hence we propose:
Proposal 1: RAN2 to confirm that for non-standardized PC5 QoS characteristics, besides PQI related parameters, UE should also report the parameters listed as below.
- PC5 flow bit rates (GFBR/MFBR) for GBR QoS flows: for GBR QoS flows in unicast (Note 1 in Table 5.4.4-1 in TS23.287)
- Range: for groupcast (Section 5.4.1.1.1. TS23.287)
Proposal 2: RAN2 to agree that PFI is used in RRCReconfiguration message to represent the QoS profile reported by UE.
Proposal 3: Range is not needed to be carried in SIB/preconfiguration to describe the QoS flow carried inside the SLRB if HARQ feedback of that SLRB is disable.
Proposal 4: It is acceptable that only standardized PQI is supported in SIB/preconfiguration to describe the QoS flow carried inside the SLRB in Rel-16. 
Proposal 5: There may be a default SLRB configuration to accommodate those QoS flows whose QoS profiles have no matched SLRB configurations in SIB/preconfiguration.
Proposal 6: If default SLRB is not configured or default SLRB configuration can not meet the requirement, an IDLE/INACTIVE UE is permitted to trigger RRC connection setup procedure for dedicated SLRB configuration request.
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The one-to-one mapping of standardized PQI values to PC5 QoS characteristics is specified in table 5.4.4-1.
Table 5.4.4-1: Standardized PQI to QoS characteristics mapping
	PQI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Default Maximum Data Burst Volume
	Default
Averaging Window
	Example Services

	1

	
GBR
	3
	20 ms

	10-4
	N/A
	2000 ms
	Platooning between UEs – Higher degree of automation;
Platooning between UE and RSU – Higher degree of automation

	2

	(NOTE 1)
	4
	50 ms
	10-2
	N/A
	2000 ms
	Sensor sharing – higher degree of automation 

	3
	
	3
	100 ms
	10-4
	N/A
	2000 ms
	Information sharing for automated driving – between UEs or UE and RSU - higher degree of automation

	55
	Non-GBR
	3
	10 ms 
	10-4
	N/A
	N/A
	Cooperative lane change – higher degree of automation

	56
	
	6
	20 ms
	10-1
	N/A
	N/A
	Platooning informative exchange – low degree of automation;
Platooning – information sharing with RSU 

	57
	
	5
	25 ms 
	10-1
	N/A
	N/A
	Cooperative lane change – lower degree of automation 

	58
	
	4
	100 ms
	10-2
	N/A
	N/A
	Sensor information sharing – lower degree of automation

	59
	
	6
	500 ms
	10-1
	N/A
	N/A
	Platooning – reporting to an RSU

	82
	Delay Critical GBR
	3 
	10 ms

	10-4
	2000 bytes
	2000 ms
	Cooperative collision avoidance;
Sensor sharing – Higher degree of automation;
Video sharing – higher degree of automation

	83
	(NOTE 1)
	2
	3 ms
	10-5
	2000 byte
	2000 ms
	Emergency trajectory alignment;
Sensor sharing – Higher degree of automation

	NOTE 1:	GBR and Delay Critical GBR PQIs can only be used for unicast PC5 communications.
Editor's note:	It is FFS if GBR and Delay Critical GBR can also be used for broadcast and groupcast.



NOTE 1:	For Standardized PQI to QoS characteristics mapping, the table will be extended/updated to support service requirements for other identified V2X services.
NOTE 2:	The PQIs may be used for other services than V2X.
NOTE 3:	A PQI may be used together with an application indicated priority, which overrides the Default Priority Level of the PQI.

	
