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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the legacy UL split bearer [1], the UL path for data transmission is configured by the network when the PDCP buffer data is below a threshold. The threshold which only takes into account the buffered data amount in the UE is not sufficient for improving the UL radio resource efficiency and the UE performance (e.g. throughput/packet loss). In this contribution, we discuss other conditions for the UL path selection of the spit bearer.
2. Discussion
2.1 Radio Quality
As a DC UE is configured with MCG and SCG, the MCG and the SCG which are in different frequencies/cells may have different radio qualities (e.g. RSRP/RSRQ). Transmitting data in a frequency/cell with better radio quality will improve the radio resource efficiency (e.g. network capacity and the UE throughput). Given that the measurement event A3 and A5 used for HO are used also to offload the UE traffic to a cell with better radio quality. Within the coverage of both MCG and SCG, the radio condition between MCG and SCG could be quite different. If the UE only transmits data to one path configured by the RRC while the PDCP data buffer is below a threshold, the resource of a cell with better radio quality for the UE is not used efficiently. As such, we consider that the radio quality (e.g. RSRP/RSRQ) can be also used for the UL path selection. The measurement events defined in the RRC specification [2] which are used to trigger the measurement reporting can be re-used for the UL path selection (i.e. via MCG, or via SCG, or via both MCG and SCG).
Proposal 1: The radio conditions (e.g. RSRP/RSRQ) should be considered for the UL path selection of split bearer.
Proposal 2: The measurement events which are defined to trigger the measurement reporting can be re-used to trigger the UL path selection.
The details on which measurement events can be used for selecting which UL path(s) can be studied further.
2.2 Packet loss
The UL packet loss for the UL split bearer could be via Uu interface (i.e. between the UE and the gNB) or Xn interface (i.e. between MN and SN). A packet lost during transmission can create a gap at the reordering window in the receiving PDCP, which could significantly increases the delay of the UL data transmission. Given that the maximum value to “t-reordering” is 750ms. While configured with both MCG and SCG, the packet loss via different legs could be quite different due to different configurations (e.g. maximum HARQ retransmission)/scheduling delay (e.g. PDCP discard)/radio conditions/Xn interface conditions in MN and SN. If the UE can choose a leg with less packet loss rate, the user perceived experience can be improved. On the other hand, the packet lost in RAN could cause the TCP retransmission which causes more re-transmission delay than the re-transmission in RAN.
Proposal 3: The packet loss rate should be considered for the UL path selection of split bearer.
From our understanding, the packet loss rate as defined in 36.314 [3] can be re-used to trigger the UL path selection. According to 36.314 [4], the “Packet Loss Rate in the UL per QCI” measurement is performed only by the network. However it is also feasible for the UE to measure “Packet Loss Rate in the UL per QCI”. The details on the UE measurement of “Packet Loss Rate in the UL per QCI” and which path is selected while the condition of the packet loss rate is met can be studied further.
Proposal 4: The packet loss rate as defined in 36.314 can be re-used to trigger the UL path selection.
3. Conclusion
According to the analysis given above, we have the following proposals for the UL path selection of UL split bearer:
Proposal 1: The radio conditions (e.g. RSRP/RSRQ) should be considered for the UL path selection of split bearer.
Proposal 2: The measurement events which are defined to trigger the measurement reporting can be re-used to trigger the UL path selection.
Proposal 3: The packet loss rate should be considered for the UL path selection of split bearer.
Proposal 4: The packet loss rate as defined in 36.314 can be re-used to trigger the UL path selection.
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