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Discussion and Decision
1. Introduction
Approved SID in [1] includes the objective below.
	· Study the need and solutions for other enhancement or optimization, e.g. UE-AMBR coordination, X2-UP flow control (UE throughput history, UL X2-U loss detection support) between MeNB and SeNB.


In the last RAN3#87, it was discussed whether UE throughout history information would be necessary for ensuring fairness between DC UE and non-DC UE[2][3], but no conclusion yet. In this contribution, we discuss a potential problem in split bearer option and propose to have a common understanding. We also provide our views on the need of further information (e.g. UE throughput history information) for X2-UP flow control optimization.
2. Discussion
2.1
Potential problem statement in Split Bearer option
The figure 1 below shows an example situation for the distributions of DC UEs and non-DC UEs connecting to either the eNB1 (i.e. MeNB for DC UE) or eNB2 (i.e. SeNB for DC UE). Note that in this contribution, DC UE would mean the UE configured with the Split Bearer option.
According to the discussions in RAN3#87 and offline after RAN3#87, the problem raised by some companies seems that the fairness for non-DC UEs connecting only to the eNB2 would degrade compared to DC UEs. This is simply because DC UEs could receive DL data from both the eNB1 and the eNB2 via Split Bearer option, while non-DC UEs especially at the cell edge of eNB2 could not be allocated enough radio resources due to over loading caused by supporting DC-UEs. In other words, if the eNB2 keeps accepting PSCell/SCell addition procedures, it would lead to less resources being available to non-DC UEs. On the other hand, other opinions consider there will be no problem, if the fairness among UEs is ensured within a cell.
Therefore, the main question would be whether the enhancement of DC should aim at ensuring that non-DC UEs are NOT unfairly starved of radio resources due to the excess resources being allocated to DC-UEs. 
Proposal 1: It is proposed to discuss whether the enhancement of DC should aim at ensuring that non-DC UEs are NOT unfairly starved of radio resources due to the excess resources being allocated to DC-UEs
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Fig. 1: Example of UE distributions
In the following, we discuss more details in assuming some optimization for Split Bearer option may be necessary. Two cases with respect to the cell loading at the SeNB are considered: 1) low to medium loading and 2) high loading.
1) Low to medium loading
There will be remaining radio resource to be allocated to non-DC UEs, even if DC UEs are supported by the SeNB. Actually, the gain by Split Bearer option will be expected mostly in this case as summarized in the TR36.842 [4]. There will be no need to exchange the UE throughput history information or other statistics regarding the DL data.
2) High loading

It could be considered that the SeNB will reject the SeNB addition request or the SeNB will release the SCG upon detecting the high loading situation. In this case, there will be no problem with respect to the fairness between DC UEs and non-DC UEs from total UE throughput point of view. If the cell loading becomes lower (e.g. medium loading), the MeNB could request the SeNB addition again to the SeNB. Note that one possible way for the MeNB to know the cell loading would be to request the radio resource status at the SeNB.
However, the SeNB addition procedure will take a bit longer time (e.g. a few tens of millisecond) and also some signaling over Uu as well as X2 will be exchanged. It may be better to reduce this delay and the signaling by accepting or keeping the DC configuration at the SeNB as long as possible from system performance point of view. For instance, from a system signaling point of view it is good to keep the UE’s active split bearer configuration as long as possible. This is providing that the MeNB can adapt efficiently to the changing cell loads and the UEs radio conditions in the MCG and SCG.
On the other hand, if the SeNB aggressively keeping DC UEs, there may be unfair situation from total UE throughput point of view as discussed just above the proposal 1. In order to solve this dilemma, additional mechanism would be required for the Split Bearer option. One possible way is to exchange some statistical information between the MeNB and the SeNB as listed in the SID [1].
Observation 1: There may be some benefits in the Split Bearer option by introducing some statistical information between the MeNB and the SeNB.
2.2
Possible solution
Instead of rejecting or releasing the DC when the SeNB is relatively high loaded, it may be better for the SeNB to keep the DC UEs and handle the DC UEs based on the cell loading. For instance, if the SeNB detects the cell is highly loaded, the SeNB could deprioritize DC UEs over non-DC UEs, because the SeNB knows those DC UEs are being allocated radio resources from the MeNB. Otherwise, the SeNB should ensure the fairness between DC UEs and non-DC UEs within the cell. 
We consider that X2-UP flow control mechanism which is already available today could help the MeNB to allocate the DL data to the SeNB. 
Another possible solution will be to exchange the UE throughput history information between the MeNB and the SeNB. There seems to be some gain by doing this as shown in [2]. However, there may be some other additional solutions considerable. For instance, the UE throughput will depend on how much radio resources could be allocated to the UE as well as the radio link quality of the UE. So, there may be some other information (e.g. average allocated PRBs) which could help the SeNB/MeNB to understand the situation at the MeNB/SeNB.
It would be reasonable to discuss what kind of solutions could be considered and decide whether the solution(s) is introduced based on the expected gain as well as the reasonable complexity. We consider that exchange of the statistical information cause no complexity, as one way can be to include the statistical information in the existing X2 UP procedure which is anyway need to be done.
Proposal 2: It is proposed to discuss what kind of solution could be considered and decide whether the solution(s) is introduced based on the expected gain as well as the reasonable complexity.
3. Conclusion

In this contribution we discussed the potential problem in split bearer option and propose to have a common understanding. We also provided our views on the need of further information (e.g. UE throughput history information) for X2-UP flow control optimization and made the following proposals and observation.
Proposal 1: It is proposed to discuss whether the enhancement of DC should aim at ensuring that non-DC UEs are NOT unfairly starved of radio resources due to the excess resources being allocated to DC-UEs
Observation 1: There may be some benefits in the Split Bearer option by introducing some statistical information between the MeNB and the SeNB.
Proposal 2: It is proposed to discuss what kind of solution could be considered and decide whether the solution(s) is introduced based on the expected gain as well as the reasonable complexity.
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