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Introduction
In TS37.340 it has so far been agreed the following regarding how RAN nodes can enforce the UE AMBR:

-	The node that hosts the PDCP entity enforces the respective DL UE AMBR limits;
-	Each node enforces the respective UL UE AMBR limits. For SN terminated bearers, if the node is not configured to serve the uplink, it ignores the indicated UL UE-AMBR.

Further, for EN-DC and MR-DC cases, the signalling conveying UE AMBR information between RAN nodes is specified in TS36.423 and TS38.423, where respectively

· The SgNB UE Aggregate Maximum Bit Rate IE is added in the X2: SgNB Addition Request, as agreed in the BS CR in R3-175079.

· The S-NG-RAN node UE Aggregate Maximum Bit Rate IE is added in the Xn: S-Node Addition Request, as captured in TS38.423. 

What remains ambiguous and not specified is where the UL UE AMBR is enforced for gNBs involved in EN-DC and MR-DC.
As it can be seen, TS37.340 is clear in saying that the enforcement of the DL UE AMBR occurs at the node that hosts the PDCP entity, namely the gNB-CU. In particular this node is the gNB-CU-UP, as such node would host the PDCP entity for DL data traffic. 
However, for the UL UE AMBR 37.340 only says that “Each node enforces the respective UL UE AMBR limits”. Does it mean that the gNB-CU performs the enforcement? OR is it the gNB-DU? This ambiguity may lead to non interoperable systems. This contribution proposes changes and solutions to clarify these points. 

Discussion
The main advantage of establishing dual connectivity in UL is to be able to exploit the radio capabilities of two UL radio links for the same UE. 
Namely, if a UE is connected to two gNB-DUs via DC and it can perform UL via either one DU or the other, one considerable advantage is that when the UL radio link of one DU decreases in performance, the UE throughput can be increased on the other available UL radio link.
Figure 1 shows a graphical representation of this case.


Figure 1: example of flexible UL throughput utilisation between DUs in DC

Let us assume the overall UL UE AMBR is “100”. If we assume that such value is split in two and each half assigned to one gNB-DU, gNB-DU1 and gNB-DU2 will each allow UL UE throughput of “50”. 
If the UL throughput of gNB-DU1 goes down, for radio reasons, it will not be possible to serve the UE via gNB-DU2 with an UL throughput of “100”, as gNB-DU2 has an UL AMBR limit of “50”.
With this simple example we want to show that splitting the UE UL AMBR on a per gNB-DU basis and setting an UL AMBR enforcement point at the gNB-DU impacts DC performance and in fact removes the main advantage of DC in UL because it prevents flexible increase of UL throughput on good UL radio links in cases where other radio links performance deteriorates

Observation 1: splitting the UE UL AMBR on a per gNB-DU basis and setting an UL AMBR enforcement point at the gNB-DU impacts DC performance and in fact removes the main advantage of DC in UL because it prevents flexible increase of UL throughput on good UL radio links in cases where other radio links performance deteriorates

On the other side, the UE UL AMBR value “100” could be signalled to the node hosting the UP PDCP termination, namely the gNB-CU-UP. In case of a non-split gNB-CU, this means that the UL UE AMBR would be stored at the gNB-CU. Such node would be in charge of monitoring the UL UE throughput and detecting if such throughput exceeds the UE UL AMBR.
Upon detection of UE UL AMBR breach, a number of actions can be taken, such as removal of specific DRBs, e.g. DRBs causing an excess of UL throughput, or signalling of recommended bit rate limitations per DRB or per DRB group.
It should be noted that exceeding the UL AMBR may not be a very frequent event for a number of reasons:
· UL traffic is usually not throughput-hungry
· UL resources are usually less available than DL resources
· It is rare that two UL radio links perform both so well to lead to an excess of UL UE AMBR 

On the other side, it is rather frequent that one of the two UL radio links serving the UE goes down in throughput capacity, while the other radio link increases its capacity. This may be simply due to the UE moving closer to gNB-DU2 and further from gNB-DU1. 
It seems therefore logical that it would be better to maintain a monitoring and enforcement point for the UL UE AMBR at the node hosting the PDCP termination of the split bearer, i.e. at the gNB-CU-UP.

Conclusion 1: In order to allow flexible increase of UL throughput over each of the UL radio links participating in a UE DC split bearer configuration, monitoring and enforcement of the UL UE AMBR shall be performed in the node hosting the PDCP termination of the UL split bearer, i.e. at the gNB-CU-UP

Conclusion 1 would be in line with the text on DL AMBR already captured in TS37.340, which places the DL AMBR enforcement at the node hosting the DL PDCP termination.
Conclusion 1 would also be in line with the current specifications in TS36.423 and TS38.423, which describe signalling of the UE DL AMBR in X2: SgNB Addition Request and Xn: S-Node Addition Request. Both signalling messages are terminated at the gNB-CU.

Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution monitoring and enforcement of the UL UE AMBR is discussed. The following observations and conclusions were derived
Observation 1: splitting the UE UL AMBR on a per gNB-DU basis and setting an UL AMBR enforcement point at the gNB-DU impacts DC performance and in fact removes the main advantage of DC in UL because it prevents flexible increase of UL throughput on good UL radio links in cases where other radio links performance deteriorate
Conclusion 1: In order to allow flexible increase of UL throughput over each of the UL radio links participating in a UE DC split bearer configuration, monitoring and enforcement of the UL UE AMBR shall be performed in the node hosting the PDCP termination of the UL split bearer, i.e. at the gNB-CU-UP
On the basis of such conclusion it is proposed to agree to the CR to TS37.340 in R3-180410
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