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1	Introduction
In LTE DC, the UE-AMBR was based on fixed thresholds, which were decided at the MeNB. This scheme is suboptimal in the LTE-NR DC, but since there was little time to consider all the options, no enhancements were agreed and the UE-AMBR in EN-DC is based on the same principle as in LTE DC.
In this paper, we review the situation and propose a way forward.
2	Discussion
2.1	Problems and solutions
The current solution works as follows: 
· The MN, which knows the total AMBR for UL and DL, sets the AMBR share for the SN (separately for UL and DL);
· In UL, each node enforces the limit by the control of the scheduling grants;
· In DL, the PDCP hosting node limits the DL offered traffic according to the limit for any involved DC part;
Two issues were identified with the existing static threshold-based solution:
1) It was stated that in case of SN-terminated bearers, the SN may not be able to configure the UL at the UE: no knowing the total AMBR limit, it may set too much to the MCG part thus making the UL transmission ineffective. [This is unclear and unconfirmed: the splitting threshold is based on the buffer, not throughput, so the UE will use both legs up to the limit.]
2) In any DC deployment, the static thresholds disable the use to utilize the throughput in most scenarios: the throughput allocated once to SN cannot be dynamically used in other bearers, if there is no data in the bearer using SN.
Two solutions were proposed:
	Solution
	Applicability to issue 1
	Applicability to issue 2

	Signaling the total UE-AMBR to the SN, besides the AMBR limit for the SN, in the addition procedure (and possibly modification procedure)
	Knowing own limit and the total AMBR, the SN can (supposedly) configure the UL optimally. 
	Not applicable at all.

	Signaling the total UE-AMBR to the SN instead of the SN limit and then exchanging the information on the used throughput between the nodes
	The information on the total AMBR enables the SN to configure the UL of the UE; but in any case, configuration of the UE becomes less critical, because there is no static limit per node.
	Any throughput that is not used in one node will be used in the other.



Proposal 1: Since only the solution based on the exchange of the consumed throughput enables solving both problems identified in the past, it should be enabled in MR-DC.
2.1	Implementation
In practice, the proposed solution consists of two parts:
1) Information of the total AMBR, to be provided from the MN to the SN in the addition/modification request;
2) Information of the throughput (amount of data) sent since the last report, to be provided between the MN and the SN.
The 1st can be implemented easily in the control plane in the addition and modification procedures. The 2nd is somewhat more complicated, because it requires exchanging small amount of data very frequently (e.g. every 10 ms). Such frequent signaling, if based on the XnAP procedure, may overload the interface easily. It may therefore be more optimal to utilize user plane. However, user plane is bearer-based, while the throughput needs to be signaled per UE. Therefore, a separate tunnel may be set up in order to enable exchange of the consumed throughput information.
Proposal 2: The reporting of the consumed throughput should be based on the user plane signaling in a dedicated tunnel.
It is worth noting that the same solution is easily applicable to the EN-DC: the existing AMBR limit for SN may be reused as the total AMBR information (no ASN.1 changes!). Then, only the UP signaling and the tunnel endpoints need to be added, which can be done in backward-compatible manner.
Proposal 3: The above solution should be applied to EN-DC, too.
4	Conclusions
In this paper, we have proposed a new mechanism to support UE-AMBR in MR-DC. The mechanism solves all the issues identified for DC and is equally applicable to EN-DC. It is based on the exchange of consumed throughput and thus mutual responsibility of both nodes. The paper makes 3 proposals:
1) Since only the solution based on the exchange of the consumed throughput enables solving both problems identified in the past, it should be enabled in MR-DC.
2) The reporting of the consumed throughput should be based on the user plane signaling in a dedicated tunnel.
3) The above solution should be applied to EN-DC, too.
Since it is a new proposal, we propose RAN3 to consider the advantages it offers. Once discussed profoundly, we will provide actual TPs (and possibly CRs for EN-DC) implementing the proposals.

