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1. Introduction
At RAN3#97 there was some discussion on how to enforce UE-AMBR in EN-DC, as well as on how to capture it in TS 36.300.

This contribution addresses the topic, and proposes stage 2 text for this feature.
2. Discussion of open issues
The UE-AMBR enforcement for MCG and SCG bearers (or combinations) should be the same as in LTE Dual Connectivity. The general logic is that the MeNB provides UL/DL limits to the SeNB, which the SeNB applies to SCG bearers (UL and DL), and may apply to split bearers in UL.

The open issues then concern the handling with SCG split bearer as discussed in [1,2]. As a first step, it should be assumed that this is an extension of the legacy handling of SCG bearer, i.e. the MeNB provides UL/DL limits to the SeNB (based on the information received from the MME, the mix of bearers and bearer types, etc). When the SeNB receives this, it understands that the DL limit is to be applied to the aggregate of SCG bearers only; while the UL limit is to be applied to the aggregate of all bearers that are served via the SCG for the UE.

It seems reasonable and consistent to try to apply a similar strategy to the handling of SCG split bearer, as this is in some sense a nested process.

For the DL, a similar strategy actually means that no information on limits should be passed from the SeNB to the MeNB for this case, or if passed it should be ignored – as this is exactly what happens in the reverse direction for MCG split bearer. In existing DC handling, the MeNB must take into account data traffic sent to the SeNB at PDCP level; in this case it should continue to do so (i.e. ignore any traffic received from the SeNB, for which it does not do PDCP processing).
Proposal 1: For the DL, no support is needed for SCG split bearer in addition to existing signalling.

For the UL, the issue is similar to UL in MCG split bearer, in the sense that the MeNB does not know whether to limit the grant or not in the absence of further information. Two options are possible:
· SeNB signals an UL limit which is itself a fraction of the received UL UE-AMBR (from the MeNB); MeNB applies this to the aggregate of SCG split bearers for the UE.

· SeNB does not signal a limit, and MeNB simply applies this to the aggregate of (uplink) MCG bearers and (uplink) part of SCG bearer (i.e. the MCG part of the uplink SCG bearer is treated as a MCG bearer)
Both options are feasible. 
The first option is similar to the handling of uplink split bearer. One possible negative consequence of the first option is that the original uplink UE-AMBR (received from the CN) ends up being broken into 3 parts (MCG and MCG part of MCG split bearers, SCG and SCG part of SCG split bearers, and finally MCG part of SCG split bearer). This partitioning may be inefficient, throttling back the last component unnecessarily. However the SeNB has better visibility of the overall traffic on these bearers as well as control of the split, so it is in a better position to define the limit on the MCG part of the SCG split bearer(s).
The second option implies that the MeNB may find itself throttling traffic unexpectedly, as it may not be aware of the uplink control at the SCG. However, the MeNB could react by reducing the SeNB’s uplink UE-AMBR limit via SeNB Modification.

 Hence
Observation 1: For the UL, there are two options: either define a “MeNB UE-AMBR” towards the MeNB, to be applied to the aggregate of the MCG part of SCG split bearers for the UE, or leave it as per legacy DC.
We have a slight preference for the second option, because the first option (signalling a limit in the reverse direction) may result in greater inefficiency (via partitioning), and also greater need to change the signalled values dynamically, which seems undesirable.
Proposal 2: RAN3 to select one of the two UL options. 
Stage 2 text proposals are provided in the next section for both options, where we have attempted to reduce the specification change by reusing the legacy text as much as possible.
3. Text Proposal for TS 36.300

3.1 Option 1: value signalled from SeNB
********* Start of Change for Option 1 **********
11.4.3
UE-AMBR for Dual Connectivity
In DC, the MeNB ensures that the UE-AMBR is not exceeded by:
1)
limiting the resources it allocates to the UE in MCG; and

2)
indicating to the SeNB a limit so that the SeNB can also in turn guarantee that this limit is not exceeded.

For split bearers the SeNB ignores the indicated downlink UE-AMBR. If the SeNB is not configured to serve the uplink for split bearers, the SeNB ignores the indicated uplink UE-AMBR.
11.4.4
UE-AMBR for EN-DC
The principles for handling of UE-AMBR for Dual Connectivity (sub-clause 11.4.3) apply in EN-DC, with the following additions:
For SCG split bearers, the SeNB ensures that the UE-AMBR limit received from the MeNB is not exceeded by:

· limiting the resources it allocates to the UE for these bearers, in addition to any other applicable bearers for the UE; and 
· indicating to the MeNB a limit so that the MeNB can also in turn guarantee that this limit is not exceeded by the MCG part of the SCG split bearers for the UE.
The MeNB ignores the indicated downlink UE-AMBR limit.
********* End of Change for Option 1 **********
3.1 Option 2: no extra signalling for SCG split bearer
********* Start of Change for Option 2 **********
11.4.3
UE-AMBR for Dual Connectivity
In DC, the MeNB ensures that the UE-AMBR is not exceeded by:
1)
limiting the resources it allocates to the UE in MCG; and

2)
indicating to the SeNB a limit so that the SeNB can also in turn guarantee that this limit is not exceeded.

For split bearers the SeNB ignores the indicated downlink UE-AMBR. If the SeNB is not configured to serve the uplink for split bearers, the SeNB ignores the indicated uplink UE-AMBR.
11.4.4
UE-AMBR for EN-DC
The principles for handling of UE-AMBR for Dual Connectivity (sub-clause 11.4.3) apply in EN-DC, with the following addition.
For SCG split bearers, the SeNB ensures that the UE-AMBR limit received from the MeNB is not exceeded by:

· limiting the uplink resources it allocates to the UE in SCG for these bearers; and 
· limiting the downlink traffic for the UE for these bearers.
********* End of Change for Option 2 **********
4. Conclusions

This contribution has discussed the handling of UE-AMR in option 3, and concludes as per below:

Proposal 1: For the DL, no support is needed for SCG split bearer in addition to existing signalling.
Observation 1: For the UL, there are two options: either define a “MeNB UE-AMBR” towards the MeNB, to be applied to the aggregate of the MCG part of SCG split bearers for the UE, or leave it as per legacy DC.

We have a slight preference for the second option, because the first option (signalling a limit in the reverse direction) may result in greater inefficiency (via partitioning), and also greater need to change the signalled values dynamically, which seems undesirable.
Proposal 2: RAN3 to select one of the two UL options. 
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