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1
Introduction
RAN3 discussed how to handle QoS over DRB in F1 at the last meeting.

This paper further discusses and provides TP for TS 38.473 in the Annex. The TP for TS 38.470 is also provided in [1].

2
Discussion

At the last RAN3#NR adhoc meeting, the following agreement was made.

In-DRB prioritization is only meaningful above PDCP layer where no SN has yet been allocated.

Furthermore, three alternatives were identified as possible option for how to exchange QoS information as described in R3-180606.

· Alt.1: CU provides to DU, QoS profile for each flow

· I.e., CU takes QoS profile info for each flow received over NG, and just forwards them as-is to DU

· DU is in better position to determine “aggregate QoS profile” for a DRB, since DU implementation (e.g. scheduler and L1/L2 configuration) is strictly linked to QoS that can be served

· Alt.2: CU provides to DU, QoS profile for each DRB

· I.e., CU takes QoS profile info for each flow received over NG, determines an “aggregate QoS profile” for each DRB, and forwards them to DU

· Since in the end, DU only applies one “aggregate QoS profile” for a DRB, there is no point in transferring individual QoS profiles for each flows mapped to a DRB
· Alt.3: CU provides to DU, QoS profile for each flow and DRB

· I.e., Alt.1 plus Alt.2

· It allows both CU and DU to have some control over “aggregate QoS profile” for a DRB
For Alt.1 and Alt.3, since DU only sees DRB, having QoS flow information would require to give to DU the QoS flow to DRB instant mapping. This can be potentially dynamic with reflective QoS, especially if the reflective QoS is performed in the UE. The benefit described above is quite little to have the aggregate calculated in DU compared to CU. It is also noted that the agreement “In-DRB prioritization is only meaningful above PDCP layer where no SN has yet been allocated.” shall be ensured. On the other hand, there is certain drawbacks due to dynamic reflective QoS updates as explained above.

For Alt.2, the aggregate DRB QoS can simply reuse the same or similar QoS characteristics as the QoS flow. For example, it can have a PDB and this PDB would be assumed to be the min of the PDBs of all individual flows. Based on this argument, Alt.1 and Alt.3 should be excluded, and we should support Alt.2.
Proposal 1: It is proposed to agree on Alt.2: gNB-CU signals QoS profile per DRB level, gNB-DU either accepts or rejects. 
Proposal 2: It is proposed to agree on the TP for TS 38.473 and TS 38.470 provided in the Annex and [1], respectively.

3
Conclusions
Proposal 1: It is proposed to agree on Alt.2: gNB-CU signals QoS profile per DRB level, gNB-DU either accepts or rejects. 
Proposal 2: It is proposed to agree on the TP for TS 38.473 and TS 38.470 provided in the Annex and [1], respectively.

References

[1] R3-181058, TP of QoS handling for F1 (TS 38.470), Nokia, Nokia Shanghai Bell
Text Proposal to TS 38.473 (SA)
Beginning of Text Proposal to TS 38.473 
8.3.1
UE Context Setup 

8.3.1.1
General
The purpose of the UE Context Setup procedure is to establish the UE Context including among others SRB, and DRB data. The procedure uses UE-associated signalling.

8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: UE Context Setup Request procedure: Successful Operation.

The gNB-CU initiates the procedure by sending UE CONTEXT SETUP REQUEST message to the gNB-DU. If the gNB-DU succeeds to establish the UE context, it replies to the gNB-CU with UE CONTEXT SETUP RESPONSE.
If the PSCell ID IE and the SCell To Be Setup List IE is included in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall act as specified in TS 38.401 [4].

If the DRX Cycle IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall take this into account.

If the SRB To Be Setup List IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall act as specified in TS 38.401 [4].

The gNB-DU shall report to the gNB-CU, in the UE CONTEXT SETUP RESPONSE message, the result for all the requested DRBs and SRBs in the following way:

-
A list of DRBs which are successfully established shall be included in the DRB Setup List IE;

-
A list of DRBs which failed to be established shall be included in the DRB Failed to Setup List IE;

-
A list of SRBs which are successfully established shall be included in the SRB Setup List IE;

-
A list of SRBs which failed to be established shall be included in the SRB Failed to Setup List IE.

When the gNB-DU reports the unsuccessful establishment of a DRB or SRB, the cause value should be precise enough to enable the gNB-CU to know the reason for the unsuccessful establishment.

For EN-DC operation, the gNB-CU shall include the E-UTRAN QoS IE. The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-UTRAN QoS IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [3].
For NG-RAN operation, the gNB-CU shall include the DRB Level 5G QoS Parameters IE. 
If the gNB-CU received the MeNB Resource Coordination Information as defined in TS 36.423 [9], it shall transparently transfer it to the gNB-DU via the Resource Coordination Transfer Container IE in the UE CONTEXT SETUP REQUEST message. The gNB-DU shall use the information received in the Resource Coordination Transfer Container IE as described in TS 36.423 [9] for reception of MeNB Resource Coordination Information at the gNB acting as secondary node.

If the Resource Coordination Transfer Container IE is included in the UE CONTEXT SETUP RESPONSE, the gNB-CU shall transparently transfer this information for the purpose of resource coordination as described in TS 36.423 [9].
8.3.1.3
Unsuccessful Operation
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Figure 8.3.1.3-1: UE Context Setup Request procedure: unsuccessful Operation.

If the gNB-DU is not able to establish an F1 UE context, or cannot even establish one non-GBR bearer it shall consider the procedure as failed and reply with the UE CONTEXT SETUP FAILURE message.
8.3.1.4
Abnormal Conditions

Not applicable.

Next Text Proposal to TS 38.473 
9.2.2.1
UE CONTEXT SETUP REQUEST

This message is sent by the gNB-CU to request the setup of a UE context.
Direction: gNB-CU ( gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	O
	
	9.3.1.5
	
	YES
	ignore

	Target cell ID (FFS)
	FFS
	
	FFS
	
	FFS
	FFS

	PSCell ID
	O
	
	NCGI

9.3.1.12
	PSCell Identifier in SgNB
	YES
	Ignore

	CU to DU RRC Information
	M
	
	9.3.1.25
	
	YES
	reject

	DRX Cycle 
	O
	
	DRX Cycle 

9.3.1.24
	
	YES
	ignore

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the MeNB Resource Coordination Information IE as defined in subclause 9.1.X.1 of TS 36.423 [9].
	YES
	reject

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Setup Item IEs
	
	0 .. <maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NCGI

9.3.1.12
	SCell Identifier in SgNB
	-
	-

	SRB to Be Setup List
	
	0..1
	
	
	
	

	>SRB to Be Setup Item IEs
	
	1 .. <maxnoofSRBs>]
	
	
	
	

	>SRB ID
	M
	
	9.3.1.7
	
	
	

	DRB to Be Setup List
	
	1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	1 .. <maxnoofDRBs> 
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>DRB level 5G QoS Parameters
	O
	
	9.3.1.x1
	Shall be used for NG-RAN case to convey DRB level QoS parameters 
	-
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	>>E-UTRAN QoS
	O
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>> Tunnels to be setup List
	
	1
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-


	Range bound
	Explanation

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 64.

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is 8. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofULTunnels
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.
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9.2.2.7
UE CONTEXT MODIFICATION REQUEST

This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU ( gNB-DU

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	PSCell ID
	O
	
	NCGI
9.3.1.12
	PSCell Identifier in SgNB
	YES
	Ignore

	DRX Cycle 
	O
	
	DRX Cycle 

9.3.1.24
	
	YES
	ignore

	CU to DU RRC Information


	O


	
	9.3.1.25
	
	YES
	reject

	Transmission Stop Indicator
	O
	
	9.3.1.11
	
	YES
	ignore

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the MeNB Resource Coordination Information IE as defined in subclause 9.1.X.1 of TS 36.423 [9].
	YES
	reject

	RRC-Container
	O
	
	9.3.1.6
	
	YES
	ignore

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Setup Item IEs
	
	<0 .. maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NCGI
9.3.1.12
	SCell Identifier in SgNB
	-
	-

	SRB to Be Setup List
	
	0..1
	
	
	
	

	>SRB to Be Setup Item IEs
	
	<1..maxnoofSRBs>
	
	
	
	

	>>SRB ID
	M
	
	9.3.1.7
	
	
	

	DRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>DRB Level 5G QoS Parameters
	O
	
	9.3.1.x1
	Shall be used for NG-RAN case to convey DRB level QoS parameters 
	-
	

	>>E-UTRAN QoS
	O
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>> Tunnels to be setup List 
	
	1
	
	
	
	

	>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	DRB to Be Modified List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Modified Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>DRB Level 5G QoS Parameters
	O
	
	9.3.1.x1
	Shall be used for NG-RAN case to convey DRB level QoS parameters 
	-
	

	>>E-UTRAN QoS
	O
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>> Tunnels to be setup List 
	
	0..1
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	SRB TO Be Released List
	
	0..1
	
	
	
	

	>SRB To Be Released Item IEs
	
	<1..maxnoofSRBs>
	
	
	
	

	>>SRB ID
	M
	
	9.3.1.7
	
	
	

	DRB to Be Released List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Released Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	


	Range bound
	Explanation

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 64.

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is 8. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofDLTunnels
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.


Next Text Proposal to TS 38.473 
9.3.1.x1
DRB Level 5G QoS Parameters
This IE defines the QoS to be applied to a DRB for NG-RAN case.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	5G Allocation and Retention Priority
	M
	
	9.3.1.x2
	See details in TS 23.501 [x].
	–
	–

	GBR 5G QoS Information
	O
	
	9.3.1.x3
	This IE applies to GBR bearers only and shall be ignored otherwise.
	–
	–

	Dynamic 5QI Descriptor
	M
	
	9.3.1.x4
	See details in TS 23.501 [x].
	–
	–


9.3.1.x2
5G Allocation and Retention Priority

This IE specifies the relative importance compared to other QoS flows (respectively DRBs) for allocation and retention of the NR RAN resource.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Allocation/Retention Priority
	
	1
	
	

	>Priority Level
	M
	
	INTEGER (0..15)
	Desc.: This defines the relative importance of a resource request. (see TS 23.501 [x]).

Usage:

Values between 1 and 15 are ordered in decreasing order of priority, i.e., 1 is the highest and 15 is the lowest.

	>Pre-emption Capability
	M
	
	ENUMERATED(shall not trigger pre-emption, may trigger pre-emption)
	Desc.: This IE indicates the pre-emption capability of the request on other QoS flows (respectively E-RABs).
Usage: 

The QoS flow (respectively E-RAB) shall not pre-empt other QoS flow (respectively E-RAB) or, the QoS flow (respectively E-RAB) may pre-empt other QoS flows (respectively E-RABs).
The Pre-emption Capability indicator applies to the allocation of resources for a QoS flow (respectively E-RAB) and as such it provides the trigger to the pre-emption procedures/processes of the gNB.

	>Pre-emption Vulnerability
	M
	
	ENUMERATED(not pre-emptable, pre-emptable)
	Desc.: This IE indicates the vulnerability of the QoS flow (respectively E-RAB) to preemption of other QoS flows (respectively E-RABs).

Usage:

The QoS flow (respectively E-RAB) shall not be pre-empted by other QoS flows (respectively E-RABs) or the QoS flow (respectively E-RAB) may be pre-empted by other QoS flows (respectively E-RABs).

Pre-emption Vulnerability indicator applies for the entire duration of the QoS flow (respectively E-RAB), unless modified and as such indicates whether the QoS flow (respectively E-RAB) is a target of the pre-emption procedures/processes of the gNB.


9.3.1.x3
GBR 5G QoS Information

This IE indicates QoS Parameters for a GBR QoS Flow or a GBR bearer for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Maximum Bit Rate Downlink
	M
	
	9.3.1.22
	Maximum Bit Rate in DL.

Details in TS 23.501 [x].
	–
	

	Maximum Bit Rate Uplink
	M
	
	9.3.1.22
	Maximum Bit Rate in UL.

Details in TS 23.501 [x].
	–
	

	Guaranteed Bit Rate Downlink
	M
	
	9.3.1.22
	Guaranteed Bit Rate (provided that there is data to deliver) in DL.

Details in TS 23.501 [x].
	–
	

	Guaranteed Bit Rate Uplink
	M
	
	9.3.1.22
	Guaranteed Bit Rate (provided that there is data to deliver).

Details in TS 23.501 [x].
	–
	

	Notification Control
	O
	
	ENUMERATED (notification requested, ...)
	See details in TS 23.501 [x]
	–
	

	Maximum Packet Loss Rate Downlink
	O
	
	<ref>
	Indicates the maximum rate for lost packets that can be tolerated in the downlink direction. See details in TS 23.501 [x].
	–
	

	Maximum Packet Loss Rate Uplink
	O
	
	<ref>
	Indicates the maximum rate for lost packets that can be tolerated in the uplink direction. See details in TS 23.501 [x].
	–
	


9.3.1.x4
Dynamic 5QI Descriptor

This IE defines the QoS characteristics for a non-standardized or not pre-configured 5QI for downlink and uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Priority level
	M
	
	<reference>
	For details refer to TS 23.501 [x].

	Packet Delay Budget
	M
	
	<reference>
	For details refer to TS 23.501 [x].

	Packet Error Rate
	M
	
	<reference>
	For details refer to TS 23.501 [x].

	Delay Critical
	C-ifGBR
	
	ENUMERATED (Delay critical, Non-delay critical)
	For details refer to TS 23.501 [x].

	Averaging window
	C-ifGBR
	
	<reference>
	For details refer to TS 23.501 [x].

	Maximum Data Burst Volume
	O
	
	<reference>
	For details refer to TS 23.501 [x].


	Condition
	Explanation

	ifGBR
	This IE shall be present if the GBR QoS Information IE is present in the QoS Flow Level QoS Parameters IE or the DRB Level QoS Parameters IE.


End of Text Proposal to TS 38.473 
