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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Enforcement of UE-Slice-MBR is required in RAN, as follows – “The RAN shall ensure that the aggregated bitrate across all GBR and Non-GBR QoS Flows belonging to those PDU Sessions is not exceeding the UE-Slice-MBR, while always guaranteeing the GFBR of every GBR QoS Flow of those PDU Sessions as described in clause 5.7.2.5.” [1]
However, there are concerns in RAN2 that rigorous enforcement of UE-Slice-MBR is not always feasible, and some further works would be needed in RAN – “RAN2's view is that SMBR enforcement can be provided by configuring different resources per slice. A solution for support of the UL SMBR without different resources will require further study in RAN2.” [2]
This contribution discusses the limitation of enforcing UE-Slice-MBR by resource separation through logical channel mapping restriction, and propose activation/deactivation of QoS Flow to DRB mapping based on buffer status change of logical channels serving a network slice (i.e., associated with an S-NSSAI).
Discussions
Limitations are identified when UE-Slice-MBR is enforced by resource separation using logical channel mapping restriction, as follows [3]:
· allowedServingCells supports SMBR enforcement for, at best, two slices only;
· allowedSCS-List disable support for multiplexing within a given slot, reducing resource utilization and end-user performance;
· maxPUSCH-Duration does not support SMBR enforcement. Impacts the resource utilization due to added overhead;
· configuredGrantType1Allowed does not support SMBR enforcement as dynamic grants can be used by all LCHs;
· allowedCG-List can result in poor resource utilizations and prevent efficient multiplexing of data;
· allowedPHY-PriorityIndex supports SMBR enforcement for two slices only.
That is, logical channel mapping restriction can’t support resource separation for more than two network slices, and would result in poor radio efficiency due to the loss of multiplexing gain from sharing an UL grant among multiple logical channels.
Instead of having gNB enforce UL UE-Slice-MBR through scheduling UL grant and configuring logical channel mapping restriction, UL UE-Slice-MBR can be easily enforced at SDAP entity when QoS flow to DRB mapping is performed: 
· If the aggregated bitrate across all GBR and Non-GBR QoS flows belonging to the PDU sessions associated with a network slice is not exceeding the UE-Slice-MBR,
· [bookmark: _Hlk78982524]Deliver SDAP PDU of all QoS flows of the involved network slice to DRB(s) according to clause 5.3 of TS 37.324 [4];
· Else,
· Hold the SDAP PDU of all QoS flows of the involved network slice from being delivered to the mapped DRB.
The aggregated bitrate across all GBR and Non-GBR QoS flows belonging to the PDU sessions associated with the network slice is equal to the aggregate bitrate across all logical channels associated with the DRBs belonging to the same set of PDU sessions. And the aggregate bitrate can be measured using the change of buffer status of these involved logical channels over the averaging window of the UE-Slice-MBR. Figure 1 illustrates the activation/deactivation of QoS flow to DRB mapping based on the aggregate data rate of DRBs of a network slice.
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Figure 1: Enforcement of UL UE-Slice-MBR
[bookmark: _Hlk20771365][bookmark: Proposal1]Proposal 1: Activation/deactivation of QoS flow to DRB mapping is introduced to enforce UL UE-Slice-MBR.
[bookmark: _Ref129681832]Conclusions
Given the limitation of enforcing UL UE-Slice-MBR by resource separation through logical channel mapping restriction, this contribution proposes activation/deactivation of QoS Flow to DRB mapping based on buffer status change of logical channels serving a network slice (i.e., associated with an S-NSSAI).
Proposal 1: Activation/deactivation of QoS flow to DRB mapping is introduced to enforce UL UE-Slice-MBR.
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