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1	Introduction
At the RAN3#99bis, the problem of the AMBR has been reviewed. Based on the discussion, the problem was defined.
2	Problem statement
The problem concerns enabling a UE to utilize the available AMBR quota fully, where the data is split into hosting points and then further into radio bearers.

1) Sharing AMBR between MN- and SN-terminated bearers: 
· Fluctuations are due to application activity;
· Fluctuations happen in slow time scale;
2) Sharing between MCG and SCG part of a split bearer: 
· Fluctuations are due to radio conditions;
· Fluctuations may happen very fast;

Furthermore, RAN3’s understanding is that the purpose of the AMBR is to protect the radio interface from abusive use from particular UEs.

Existing solution for enforcing DL AMBR:
· the DL AMBR quota is assigned statically to a hosting node (which enforces it by sending DL data only up to the limit)
=> problem 1 exists;
· the hosting node dynamically directs the traffic to the radio part that offers better quality => problem 2 does not exist;
Existing solution for enforcing UL AMBR:
· the UL AMBR quota is assigned per radio part and enforced by control of the scheduling grants
=> problem 2 exists
· however, in CU-DU distribution, in the case of EN-DC, it is signalled to the CU only

3	Solutions
Solution A1: Existing method
· No changes to the principles of the existing solution.
· Only enhancement needed is the information on the UL AMBR quota to be transferred to the DU from the CU.
Expected changes:
· CR to F1AP: UL AMBR quota

Solution A2: Existing method, with event trigger reporting (overload condition indicator over CP or UP)
· UL AMBR quota transferred to DU (as A1)
· DU sends indication and/or current throughput info (F1 CP, possibly UP) when quota is close to being exceeded over time window, CU adjusts if possible 
· CU may need to request changes of the quota from the MN (X2 CP, possibly UP)
· In order to enable the CU to be able to offer more AMBR quota to the DU: 
· SN sends indication and/or throughput info when overall quota is close to being exceeded; MN adjusts if possible; or
· MN and SN exchange “consumed” UL throughput information and each node may use the AMBR quota not used by the other node (DL may be included too, to help solving problem 1 in DL).
Expected changes:
· CR to F1AP: UL AMBR quota;
· CR to F1AP or NR UP: quota limit reached and/or throughput information
· CR to X2AP and/or NR UP: 
· quota limit reached and/or throughput information; or
· UL / DL “consumed” throughput information

Solution B1: UL enforcement at the PDCP level
· No changes in DL enforcement (the same as existing solution for enforcing DL AMBR).
· In UL, the AMBR eliminates overflowing traffic by discarding selected PDUs.
Expected changes:
· CR to stage-2: change of the UL enforcement from the scheduler to the PDCP

Solution B2: UL enforcement at the PDCP level, with enforcement at the scheduler
· No changes in DL enforcement (the same as existing solution for enforcing DL AMBR).
· In UL, the AMBR monitors traffic;
· If UL traffic exceeds the limit, the hosting node notifies the assisting node and/or the DU over CP or UP;
FFS: can the scheduler throttle single DRB?
· Optionally, MN and SN exchange “consumed” UL & DL throughput information and each node may use the AMBR quota not used by the other node
Expected changes:
· CR to stage-2: change of the UL enforcement from the scheduler to the PDCP
· CR to F1AP or NR UP: enforcement indication
· Optionally: CR to X2AP and/or NR UP: 
· quota limit reached and/or throughput information; or
· UL / DL “consumed” throughput information
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