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1. Introduction

Papers submitted at RAN3-100 on the case of UL AMBR enforcement took into consideration the four solutions outlined in [1], i.e.

Solution A1: Existing method 
Solution A2: Existing method, with event trigger reporting (overload condition indicator over CP or UP)

Solution B1: UL enforcement at the PDCP level
Solution B2: UL enforcement at the PDCP level, with enforcement at the scheduler
There seem to be a majority of companies that is in favour of allowing enforcement of UL AMBR at MAC layer, e.g. on a per gNB-DU.
However, we need to remind the group that the most important issues to be avoided in our view, when providing a solution for UL AMBR enforcement are the following:

1) Allowing fast and flexible shifting of UL throughput from one radio leg to another, for UEs that are in dual connectivity and for UEs that in future releases may be in multi connectivity

2) Avoid signalling intensive solutions because, despite a breach of AMBR is something that may occur, the majority of the time this event does not occur. It is therefore unjustified to have signalling heavy solutions running full time when the information carried in the signalling messages are useful for a relatively short time window

With the above in mind and in the spirit of finding a final solution for this problem this paper proposes a mechanism that adheres with enforcement at MAC level
2
Proposed solution
The solution proposed takes inspiration from the solution provided in [2].
In [2] the following is mentioned:

· UE-AMBR Reporting
· DU reports UE-AMBR overflow when traffic is higher than allowed, and “no overflow” when the traffic returns to below the limit after an overflow event

The above seems to hint at the possibility that, even if a corresponding node, e.g. a gNB-DU, is assigned a portion of UL AMBR, the node is allowed to let throughput exceed such limit and to report this event.

If this mechanisms is paired with a procedure that lets the corresponding node flag a breach of the UL AMBR limit, to get in return a signalling message stating whether to enforce the limit or to change the limit (e.g. to increase it), then we might solve the two issues listed in Section 1, i.e.

1) The solution would enable for fast switching of UL throughput between radio legs without the drawback of waiting for signalling exchanges that update the portion of AMBR assigned to the corresponding node

2) The solution would be free from frequent and constant signalling as signalling is triggered only in case of a breach of the portion of UL AMBR

If taking the gNB-CU/gNB-DU case into account, the solution can be summarised as follows:


[image: image1.emf]gNB-DU1 gNB-CU

1. F1: UE Context Setup Request (Portion of UL AMBR)

Detection of breach 

of UL AMBR

gNB-DU2

2. F1: UE Context Setup Response

3. F1: UE Context Setup Request (Portion of UL 

AMBR)

4. F1: UE Context Setup Response

5. F1-U: Radio Link Outage

If a radio link outage is detected 

on other radio links, update the UL 

AMBR to a higher value, else 

enforce current limit


Figure 1: example of procedure for flexible handling of UL AMBR

In the procedure described in Figure 1 the gNB-DUs involved in DC configuration with the UE have been assigned portions of UL AMBR via the F1: UE CONTEXT SETUP REQUEST message by the gNB-CU (steps 1 to 4).
A possible radio link outage may be flagged by one gNB-DU to the gNB-CU (step 5). In this case it is likely that the UE will start upliking purely from one radio leg, cauing a breach of UL AMBR in the other gNB-DU.

The gNB-DU detection the breach of UL AMBR may therefore issue an F1: UL AMBR REPORT message (step 6). This is part of a class 1 procedure aimed at flagging the event of breach of UL AMBR limit. While this event is flagged, an enforcement at the gNB-DU does not take place (yet). The reason is that in case the breach was due to an outage on other radio legs, it would be beneficial to let the UE UL up to its full limit on the “good” radio leg. 

As a response to the F1: UL AMBR REPORT message, the gNB-CU issues an F1: UL AMBR ACTION message. This message  indicates whether to enforce the current value of the UL AMBR set at the gNB-DU or whether to update the UL AMBR value, e.g. to the full UE UL AMBR value.

IF can be seen that the signalling involved in this procedure ony takes place when a breach of UL AMBR occurs, i.e. the solution is signalling light. It is also clear that the solution allows for a flexible “shifting” of UL throughput between radio legs.

The slight drawback of this solution is that a UE may be allowed for a short time to exceed its UE UL AMBR, e.g. if the UL AMBR breach leads to an overall UL throughput higher than the maximum limit. 
This is however considered a minor problem because the UE throughput will be soon limited, if needed, via an enforcement message. On the other end, the advantage of the solution is that if the overall UE throughput is within maximum limits, the UE can freely uplink where radio resources are most available.

Proposal: adopt the solution described in Figure 1 as the baseline solution for UL AMBR enforcement in Rel15
5
Conclusions

In this paper a solution is presented based on a summary of the situation at RAN3-100 on the problem of UL AMBR enforcement. The following gis proposed:
Proposal: adopt the solution described in Figure 1 as the baseline solution for UL AMBR enforcement in Rel15

CRs are presented in R3-183337, R3-183338, R3-183339
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