3GPP TSG-RAN WG3 #101bis

















R3-185695
Chengdu, China, 8-12 October 2018
Agenda item:
24.1.2.2
Source:
Nokia, Nokia Shanghai Bell
Title:
QoS for Architecture 2a 
WID/SID:
FS_NR_IAB - Release 16
Document for:
Agreement
1
Introduction
This contribution is a TP to describe QoS for Option 2a
2
Discussion

Scheduler and QoS for Option 2a

Architecture 2a uses a concatenation of IAB Node PDU sessions to relay UE F1 or NG packets between the UE serving IAB node and the Donor.  The protocol layers of these IAB node PDU sessions do not overlap – they are entirely contained within the bounds of each IAB hop.  At the UE serving IAB node and at the UPF, traffic from UE flows with the same QoS characteristics are aggregated in an IAB node PDU session and assigned the same QFI.  Traffic with different QoS characteristics may also be aggregated in the same IAB PDU session and assigned a different QFI, as is normally the case with 5G QoS.  Each upstream IAB hop is expected to support the IAB QoS Flows of downstream IAB nodes, and hence perform a 1:1 QFI mapping. Other mapping options may be considered as part of future enhancements.  An upstream IAB node may aggregate QoS flows from different downstream IAB nodes and from served UEs when those flows have the same QoS characteristics.  

Within each PDU session, QoS in the user plane is supported using mechanisms defined for Release 15.  When an IAB node PDU session is established, the SMF may provide QoS profiles to the IAB node or donor, an SDF template to the IAB UPF function and QoS Rules to the downstream IAB node MT.  Each QoS profile may contain an IAB QoS specific 5QI, ARP and other QoS parameters that meet the needs of a required backhaul QoS.   Alternatively, IAB Node PDU session QoS Rules may be pre-configured for an IAB Node PDU session.  The IAB Node MT uses the QoS Rules to map upstream UE F1 or NG packets to IAB PDU session QoS Flows.   The UPF function uses the SDF to map downstream packets to QoS flows (QFIs), and the RAN maps from QFIs to access resources.   When the UPF and RAN are co-located in an IAB Node, implementations may choose to directly map incoming packets to access resources (combining UPF and RAN functionalities).
In addition, separate IAB node PDU sessions may be setup by an IAB node MT to carry backhaul traffic with different or the same QoS requirements.  Thus for example, an IAB node MT may support multiple network slices, and setup separate PDU sessions for each.  In this case traffic with the same QoS but associated with different slices may be mapped to different PDU sessions.  

QoS Admission Control for Option 2a

QoS control for UE and IAB PDU sessions uses the mechanisms defined for Release 15.   However, admission of a QoS flow for a UE PDU session directly impacts upstream IAB node PDU sessions that must map the new UE flow to an IAB node QoS Flow.   While the UE serving IAB node DU may be lightly loaded, and hence admit a new QoS flow, an upstream IAB node that must carry the flow newly admitted by the UE serving IAB node may be congested.   Hence an additional step is needed whereby upstream IAB nodes may perform admission control for a new UE flow.   

The procedure where the UE serving IAB node queries the upstream IAB nodes for admission control is shown in figure x.   The case shown is for the option where the UE serving IAB node has a CU/DU split.  Without CU/DU split, the signaling for admission control will be similar except that it will be initiated by the UE serving IAB node (with full gNB stack). It would poll the intermediate IAB nodes and the donor the same way as shown in the signaling diagram below.

The procedure is triggered when the UE’s CU wants to setup DRBs for a UE. 
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Figure x: IAB Admission Control
1.  The CU initiates an Admission Request towards Donor gNBs in the IAB hierarchy of the UE.  The Donor gNBs check available resources for the requested UE DRB and respond to the UEs’s CU.

2.   The UE’s CU sends Admission Requests to the gNB in each IAB node in the hierarchy between the UE and the Donors.  The IAB node gNBs check available resources for the requested UE DRB and respond to the UEs’s CU

 5.
The UE’s CU determines whether a path with adequate resources is available between the UE serving IAB node and the Donor.

6.
If resources are available, the UE’s CU sends a Context Setup Request to the UE Serving IAB node.

7.
The UE Serving IAB Node configures the UE for the admitted DRBs. 

Proposal 1: Adopt the TP on QoS for Option 2a in TR 38.874
Text Proposal for TR 38.874
(all text is new)

********* Start of 1st Change **********
8.4.3 Scheduler and QoS for Option 2a

Architecture 2a uses a concatenation of IAB Node PDU sessions to relay UE F1 or NG packets between the UE serving IAB node and the Donor.  The protocol layers of these IAB node PDU sessions do not overlap – they are entirely contained within the bounds of each IAB hop.  At the UE serving IAB node and at the UPF, traffic from UE flows with the same QoS characteristics are aggregated in an IAB node PDU session and assigned the same QFI.  Traffic with different QoS characteristics may also be aggregated in the same IAB PDU session and assigned a different QFI, as is normally the case with 5G QoS.  Each upstream IAB hop is expected to support the IAB QoS Flows of downstream IAB nodes, and hence perform a 1:1 QFI mapping. Other mapping options may be considered as part of future enhancements.  An upstream IAB node may aggregate QoS flows from different downstream IAB nodes and from served UEs when those flows have the same QoS characteristics.  

Within each PDU session, QoS in the user plane is supported using mechanisms defined for Release 15.  When an IAB node PDU session is established, the SMF may provide QoS profiles to the IAB node or donor, an SDF template to the IAB UPF function and QoS Rules to the downstream IAB node MT.  Each QoS profile may contain an IAB QoS specific 5QI, ARP and other QoS parameters that meet the needs of a required backhaul QoS.   Alternatively, IAB Node PDU session QoS Rules may be pre-configured for an IAB Node PDU session.  The IAB Node MT uses the QoS Rules to map upstream UE F1 or NG packets to IAB PDU session QoS Flows.   The UPF function uses the SDF to map downstream packets to QoS flows (QFIs), and the RAN maps from QFIs to access resources.   When the UPF and RAN are co-located in an IAB Node, implementations may choose to directly map incoming packets to access resources (combining UPF and RAN functionalities).
In addition, separate IAB node PDU sessions may be setup by an IAB node MT to carry backhaul traffic with different or the same QoS requirements.  Thus for example, an IAB node MT may support multiple network slices, and setup separate PDU sessions for each.  In this case traffic with the same QoS but associated with different slices may be mapped to different PDU sessions.  

********* End of first Change **********
********* Start of 2nd Change **********
8.5.3 QoS Admission Control for Option 2a

QoS control for UE and IAB PDU sessions uses the mechanisms defined for Release 15.   However, admission of a QoS flow for a UE PDU session directly impacts upstream IAB node PDU sessions that must map the new UE flow to an IAB node QoS Flow.   While the UE serving IAB node DU may be lightly loaded, and hence admit a new QoS flow, an upstream IAB node that must carry the flow newly admitted by the UE serving IAB node may be congested.   Hence an additional step is needed whereby upstream IAB nodes may perform admission control for a new UE flow.   

The procedure where the UE serving IAB node queries the upstream IAB nodes for admission control is shown in figure x.   The case shown is for the option where the UE serving IAB node has a CU/DU split.  Without CU/DU split, the signaling for admission control will be similar except that it will be initiated by the UE serving IAB node (with full gNB stack). It would poll the intermediate IAB nodes and the donor the same way as shown in the signaling diagram below.

The procedure is triggered when the UE’s CU wants to setup DRBs for a UE. 
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Figure x: IAB Admission Control
1.  The CU initiates an Admission Request towards Donor gNBs in the IAB hierarchy of the UE.  The Donor gNBs check available resources for the requested UE DRB and respond to the UEs’s CU.

2.    The UE’s CU sends Admission Requests to the gNB in each IAB node in the hierarchy between the UE and the Donors.  The IAB node gNBs check available resources for the requested UE DRB and respond to the UEs’s CU

 5.
The UE’s CU determines whether a path with adequate resources is available between the UE serving IAB node and the Donor.

6.
If resources are available, the UE’s CU sends a Context Setup Request to the UE Serving IAB node.

7.
The UE Serving IAB Node configures the UE for the admitted DRBs. 

********* End of 2nd Change **********
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