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1	Introduction
This contribution analyses the support for separate UL and DL PDU Set QoS parameters per SA2 LS ([1]).
2	Discussion
RAN3 received a reply LS ([1]) from SA2 regarding provisioning separate DL and UL PDU Set QoS Parameters to NG-RAN:
SA2 would like to thank RAN3 for the LS on provisioning separate DL and UL PDU Set QoS Parameters to NG-RAN and would like to provide the following feedback:

SA2 agreed to update TS 23.501 to reflect that SMF may provide DL and/or UL parameters separately for PSDB, PSER, and PSIHI per QoS flow to NG-RAN.
Current PDU Set QoS Parameters is introduced in NGAP, XnAP, F1AP and E1AP. So the SA2 decision affects NGAP, XnAP, F1AP and E1AP. The below analysis uses NGAP as an example. 
To support this, there are several options:
· Option 1: Adding a Direction IE in the PDU Set QoS Parameters IE. 
For example, a change to NGAP is shown below. 
9.3.1.264	PDU Set QoS Parameters
This IE defines the PDU Set QoS Parameters to be applied to a QoS flow.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDU Set Packet Delay Budget
	O
	
	Extended Packet Delay Budget  9.3.1.135
	PDU Set Delay Budget as specified in TS 23.501 [9].

	PDU Set Error Rate
	O
	
	Packet Error Rate
9.3.1.81
	PDU Set Error Rate as specified in TS 23.501 [9].

	PDU Set Integrated Handling Information
	O
	
	ENUMERATED (true, false, …)
	PDU Set Integrated Handling Information as specified in TS 23.501 [9].

	Direction information
	O
	
	ENUMERATED (uplink, downlink, both-uplink-and-downlink, …)
	Direction Information for the PDU Set QoS Parameters.



This option may affect the maximum number of QoS flows per PDU Session. The QoS Flow Setup Request Item IE includes the QoS Flow Level QoS Parameters IE, which further includes the PDU Set QoS Parameters IE.

[bookmark: _Toc20955328][bookmark: _Toc29503781][bookmark: _Toc29504365][bookmark: _Toc29504949][bookmark: _Toc36553402][bookmark: _Toc36555129][bookmark: _Toc45652525][bookmark: _Toc45658957][bookmark: _Toc45720777][bookmark: _Toc45798657][bookmark: _Toc45898046][bookmark: _Toc51746253][bookmark: _Toc64446518][bookmark: _Toc73982388][bookmark: _Toc88652478][bookmark: _Toc97891522][bookmark: _Toc99123713][bookmark: _Toc99662519][bookmark: _Toc105152597][bookmark: _Toc105174403][bookmark: _Toc106109401][bookmark: _Toc107409859][bookmark: _Toc112757048][bookmark: _Toc146271202]9.3.4.1	PDU Session Resource Setup Request Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	…
	
	
	
	
	
	

	QoS Flow Setup Request List
	
	1
	
	
	YES
	reject

	>QoS Flow Setup Request Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.12
	
	-
	



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.
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This IE defines the QoS parameters to be applied to a QoS flow.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	…
	
	
	
	
	
	

	PDU Set QoS Parameters
	O
	
	9.3.1.264
	
	YES
	ignore



In non-XR case, UL and DL uses same QoS parameters, so the maximum number of UL QoS Flows is 64, and the maximum number of DL QoS Flows is 64.

In case UL and DL use separate PDU Set QoS Parameter, Option 1 requires separate QoS Flow Setup Request Item for UL and for DL. This will reduce the maximum number of QoS Flows. In the worst case that each UL QoS Flow and DL QoS flow uses separate PDU Set QoS, it is 64 QoS Flow Setup Request Items including 32 for UL QoS Flow and the other 32 for DL QoS Flow. So the maximum number of UL (or DL) QoS Flow is reduced to 32.

Observation 1: Option 1 can reduce the maximum number of QoS Flows.

· Option 2: Modify PDU Set QoS Parameters IE to include separate UL PDU Set QoS Information IE and UL PDU Set QoS Information IE. 
For example, a change to NGAP is shown below: 
	PDU Set QoS Parameters
	O
	0..1
	9.3.1.264
	
	YES
	ignore

	>UL PDU Set QoS Information
	O
	
	PDU Set QoS Information
9.3.1.x
	
	-
	

	>DL PDU Set QoS Information
	O
	
	PDU Set QoS Information
9.3.1.x
	
	-
	



Option 2 does not affect the maximum number of QoS Flows. Since 3GPP specification drafting rule does not allow to modify the section title after the specification is published, so it is not allowed to change the title of Section 9.3.1.264 from “PDU Set QoS Parameters” to “PDU Set QoS Information”. Option 2 requires to change current 9.3.1.264 to “Void”, and introduce a new section 9.3.1.x for PDU Set QoS Information IE which have same content as existing 9.3.1.264.  With this change, Option 2 does not affect the procedure text. 

· Option 3: Introduce a CHOICE structure including same ULDL PDU Set QoS Parameters and different ULDL PDU Set QoS Parameters. 
For example, a change to NGAP is shown below: The QoS Flow QoS Parameters IE includes a new ULDL PDU Set QoS Parameters IE, which further includes a CHOICE structure for same ULDL PDU Set QoS Parameters and different	ULDL PDU Set QoS Parameters. 
9.3.1.12	QoS Flow Level QoS Parameters
This IE defines the QoS parameters to be applied to a QoS flow.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	…
	
	
	
	
	
	

	PDU Set QoS Parameters
	O
	
	9.3.1.264
	
	YES
	ignore

	ULDL PDU Set QoS Parameters
	O
	
	9.3.1.x
	
	YES
	ignore



9.3.1.x	ULDL PDU Set QoS Parameters
This IE defines the UL PDU Set QoS Parameters and/or DL PDU Set QOS Parameters to be applied to a QoS flow.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE ULDL PDU Set QoS Parameters
	M
	
	
	

	>same ULDL PDU Set QoS Parameters
	
	
	
	

	>>PDU Set QoS Parameters
	M
	
	9.3.1.264
	Same PDU Set QoS parameters for both UL and DL

	>different ULDL PDU Set QoS Parameters 
	
	
	
	

	>>UL PDU Set QoS Parameters
	O
	
	9.3.1.264
	PDU Set QoS parameters for UL

	>>DL PDU Set QoS Parameters
	O
	
	9.3.1.264
	PDU Set QoS parameters for DL



Option 3 is more complex than Option 1 and Option 2. Option 3 also requires update to the procedure text. 
In a summary, Option 2 is straightforward, and can avoid the changes to the procedure text. So we prefer Option 2. 
Proposal 1: Agree Option 2 “Modify PDU Set QoS Parameters IE to include separate UL PDU Set QoS Information Parameters IE and UL PDU Set QoS Parameters Information IE in QoS Flow Level QoS Parameters IE.”
Proposal 2: agree the Stage-3 CRs in [2][3][4][5].
3	Conclusion
In this contribution, we analyzed how to support separate UL and DL PDU Set QoS Parameters in NR XR. Our proposals are:
Proposal 1: Agree Option 2 “Modify PDU Set QoS Parameters IE to include separate UL PDU Set QoS Information Parameters IE and UL PDU Set QoS Parameters Information IE in QoS Flow Level QoS Parameters IE.”
Proposal 2: agree the Stage-3 CRs in [2][3][4][5].
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