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1.  Introduction
Small cell discussions have been taking place in RAN2 [1]. One of issues to be discussed in Architecture 3C is the bearer split. Specifically, the packet scheduler needs some information to decide the data rate of the traffic which is going to the MeNB and the additional traffic which is going to the SeNB. This contribution shows our preliminary view on this issue. Note that SA2 is planning to send RAN2 an LS regarding this issue [2].
2. Problem description
Fig.1 below depicts an example of bearer-split scheduling (BSS). There are two traffic routes where one traffic associated with a RB is going through the MeNB and other traffic associated with the RB is going through the SeNB. Here, each data rate is X and Y, respectively.
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Fig.1: Bearer-split scheduling (BSS)
Basically, the packet scheduling is an implementation issue, but there may be some standardisation issue to be discussed w.r.t. what information is needed for the packet scheduling in the MeNB to decide the data rate. In the following, some useful information for the packet scheduler is described.
(1) Instantaneous PHY quality information
Typically, this can be estimated by CSI reporting from the UE. Based on the CSI reporting, the packet scheduler in the MeNB can decide each data rate. Specifically, X and Y can be dynamically adapted to each instantaneous PHY quality. However, the method for how the MeNB can get CSI information from the SeNB needs to be discussed.
(2) Mid/Long-term PHY quality information
Typically, this can be estimated by RRM measurement result from the UE. Based on measurement reporting, the packet scheduler in the MeNB can decide each data rate. Specifically, X and Y can be adapted to changes in mid/long-term PHY quality information. However, whether the existing RRM measurement mechanism is sufficient or not needs to be discussed.
(3) Load status of the SeNB
Even if the PHY quality of the SeNB is fairly good, the throughput is degraded when the overall load of the SeNB is high. Specifically, X and Y needs to be adapted to the load status of the SeNB. However, how the MeNB and the SeNB exchange the load status information needs to be discussed.
(4) PDCP data reception status of the DC-UE
Even if the data rate of Y is properly configured, direct information to estimate the data rate of the RB is beneficial to the packet scheduler. For example, a GBR bearer needs more precise rate control to ensure the delivered data rate. If the MeNB gets the PDCP data reception status of the DC-UE and can be aware that the data rate doesn’t meet the GBR, the MeNB can increase Y. Another example is that there may be the case where the data rate exceeds the AMBR. If the MeNB is aware, from the PDCP data reception status of the DC-UE, that the overall data rate exceeds the AMBR, the MeNB can decrease Y.
We think that the above information (1) – (4) is typically beneficial information for the packet scheduler of the MeNB performing the bearer split scheduling (BSS) but may not be limited to this information. Therefore, RAN2 is asked to identify further beneficial information and analyse the standardisation impact.

Proposal: RAN2 is asked to discuss information needed for bearer split and analyse the standardisation impact to utilize it.
3. Conclusion

This contribution looks at the beneficial information when performing the bearer-split scheduling (BSS). Based on the above discussions, we propose to study this issue.
Proposal: RAN2 is asked to discuss information needed for bearer split and analyse the standardisation impact to utilize it.
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