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1	Introduction
At the last meeting the problem related to the AMBR was discussed again [1]:
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, solutions were identified to address those:
· Solutions A1 and A2: existing approach with possible enhancements
· Solutions B1 and B2: monitoring and enforcement of the UL AMBR at the PDCP level, with possible enhacements.
Here, we review the situation and propose the final approach.
2	Discussion
The purpose of the AMBR is guaranteeing fair access to the services to users in very different radio conditions. This is based on the assumption that two users who paid the same for the cellular data access shall be offered roughly similar bandwidth (throughput). If only radio conditions were taken into account, the one who happens to be in more favourable conditions could enjoy much better service – or even monopolize the radio. With AMBR, users are assigned upper bounds for the traffic that they may generate over the radio.
Observation 1: One of the key functions of the AMBR is to protect radio service from abusive usage.
With this in mind, we must observe that solution B1 enables overcoming the problem of the EN-DC by neglecting the purpose the AMBR was created: UL radio is not protected. The solution assumes that higher layers will adapt to the traffic bottleneck (PDCP acts as the traffic shaper), but this is built on the assumption that TCP is used. In case of all RT services (voice, video), UDP may be used, which does not offer any adaptation. Thus, UL radio will be abused.
Observation 2: Solution B1 resolves the problem of fluctuations due to radio conditions by removing the radio protection mechanism, which is the purpose of AMBR. It cannot be therefore adopted alone.
At the last meeting, this issue was also noted and it was considered if some enhancement can be added. Solution B2 considered notifying the schedulers that UL throttling is needed. This would indeed bring back radio protection – but RAN3 was not sure if this is possible.
Let us consider the case where the UE has assigned MN-terminated and SN-terminated bearers, so that MCG is used by both. If the PDCP at the SN decides UL shall be throttled at the MCG scheduler, the latter should avoid assigning grants for the PDUs related to the SN-terminated bearer, but not for those related to the MN-terminated bearer. This is not possible: the DCI formats do not allow giving grants per E-RAB. Therefore, the MN may either throttle all the traffic from the UE or none. Thus, if the MN follows the SN’s request, it would limit UL for the MN-terminated bearer, too. 
Observation 3: Enhancements considered as the solution B2 are unfortunately not feasible.
This leaves us with the solutions A1 or A2. They do allow to protect the radio interface, but do not solve the issue the discussion aims to resolve: fast balancing of the traffic within the AMBR limit. However, this can be resolved, if the AMBR quota is shared dynamically: MN and SN exchange in a fast manner the information about used AMBR quotas. 
In practice, the MN and the SN are both aware of the total UL AMBR limit. Then, they exchange the information about the UL throughput in the last time window. The other node is allowed to use the remaining part of the quota. Even if at instants of time AMBR is exceeded, in the next moment it will drop and eventually averaged UL throughput will be exactly as the UL AMBR allows for. This will allow to resolve the issue of fast balancing between NR and LTE UL: the part that is not usable, will not use any of the AMBR thus leaving all for the other. 
Proposal 1: Solution A1 shall be enhanced to enable fast exchange of the AMBR usage, which allows to balance UL AMBR between LTE and NR.
The same may be applied to DL, too: if also the DL AMBR is shared in the same manner, slower fluctuations between MN- and SN-terminated bearers will not cause wasting AMBR quota.
Proposal 2: The fast exchange of the consumed AMBR limit may be applied to DL, too, thus allowing to resolve the other identified problem of AMBR.
Such fast exchange of the consumed AMBR quotas will be very heavy for the CP. It would also impact F1, because UL would have to be reported over F1, too. Therefore, the only economical way to transfer the AMBR reports is to use the lossy, but light UP protocol. 
Existing UP tunnels are created per-E-RAB and only for split bearers. Therefore, using them may create difficulties concerning transferring per-UE information, as well as it may be impossible if only non-split bearers are used. Therefore, we propose to enable a new tunnel for signaling only. Such tunnel, set up per-UE between the MN and the SN and between the CU and the DU, if needed, will enable exchange of the AMBR reports irrespectively from the bearer configuration used.
Proposal 3: To enable exchange of the AMBR reports, special signaling-only tunnels shall be enabled over X2 and F1 (based on the NR UP). They shall be defined to allow adding other fast reporting in future.
4	Conclusions
In this paper we analysed the promising solution B for the UL AMBR, but found it is not feasible:
Observation 1: One of the key functions of the AMBR is to protect radio service from abusive usage.
Observation 2: Solution B1 resolves the problem of fluctuations due to radio conditions by removing the radio protection mechanism, which is the purpose of AMBR. It cannot be therefore adopted alone.
Observation 3: Enhancements considered as the solution B2 are unfortunately not feasible.
Therefore, instead, we propose enhancement for the solution A, which allows to achieve the same goals as the solution B:
Proposal 1: Solution A1 shall be enhanced to enable fast exchange of the AMBR usage, which allows to balance UL AMBR between LTE and NR.
Proposal 2: The fast exchange of the consumed AMBR limit may be applied to DL, too, thus allowing to resolve the other identified problem of AMBR.
[bookmark: _GoBack]Proposal 3: To enable exchange of the AMBR reports, special signaling-only tunnels shall be enabled over X2 and F1 (based on the NR UP). They shall be defined to allow adding other fast reporting in future.
The proposals are reflected in the CRs to X2AP [2], F1AP [2], NR UP [3] and EN-DC stage-2 [4].
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