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1. Introduction
According to the objectives of the Rel-13 DC WID [1], one of the objectives is to support UL bearer split. This means that the PDCP PDU of a DRB will be send simultaneously over both SCG and MCG. In this contribution, we discuss how to report the BSR for the split bearer, so as to avoid the double grant issue.
2. Discussion
Here we consider reusing the current UE behaviors/procedures as much as possible. The general processing procedures is given in the Annex. Only the highlighted parts are extra UE behaviors required. Details can be found below.
2.1. To split the data available for transmission
According to 36.323 [2], the PDCP layer will firstly consider which PDCP SDU/PDU should be consider as available. Then for the split bearer (without UL bearer split), based on ul-DataPath from the RRC signaling, the PDCP layer indicates the data available for transmission to either MCG MAC or SCG MAC. According to 36.321, based on the data available for transmission from RLC and PDCP, the MAC entity will trigger the BSR. 
If the UL bearer split is supported, in order to transmit PDCP PDU/SDU simultaneously over MCG and SCG, the PDCP layer shall indicate the data available for transmission to both MCG MAC and SCG MAC. Here we think the UE behaviors on determining how many data are available for transmission does not have to be changed. As shown in Figure 1, the PDCP entity can just further split the overall data available for transmission into two parts: MCG data available for transmission; and SCG data available for transmission. And the split ratio can be based on the RRC signaling. Then the MCG data available for transmission will be indicated to the MCG MAC, and the SCG data available for transmission will be indicated to the SCG MAC.
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Figure 1: Split the data available for transmission
Proposal 1: The PDCP layer determines the overall data available transmission as the legacy UE.

Proposal 2: Based on the split ratio configured by RRC, the PDCP layer split the data available for transmission into two parts: 
· MCG data available for transmission which is indicated to the MCG MAC

· SCG data available for transmission which is indicated to the SCG MAC
2.2. To avoid double grant issue
As the network may change the split ratio or change UL bearer split to non UL bearer split or change the UL transmission direction (only for non UL bearer split), if the UE follow the new ratio to split the data available for transmission, the double grant issue will occur. As shown in Figure 2, the previous split ratio between MCG and SCG is (3:7), and the new ratio between MCG and SCG is (5:5). Before the ratio change, the UE will report the data available for transmission in MCG BSR and SCG BSR according to the old ratio. However, after the UE get the UL grant and before the UE sends the remaining buffered data for transmission in PDCP, the UE could receive a new ratio. If the UE follows the new ratio, 20% of the previous reported data available for transmission will be offered with double grants.
Observation 1: After the UE get the UL grant and before the UE sends the remaining buffered PDCP PDU/SDU for transmission, double grant issue could occur in the following cases:
· Split ratio change

· Change between UL bearer split to non UL bearer split

· UL direction change (for non UL bearer split)
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Figure 2: Solution to solve the double grant issue
Here we consider a solution to avoid the double grant issue, as shown in Figure 2. While changing the split ratio, the UE will still count the overall data available for transmission as the legacy UE. Then the UE shall split the overall data available for transmission in the PDCP into two parts:

· Previous reported data available for transmission: refers to the PDCP PDU/SDU which was reported in the BSR before the ratio change.

· Arrived data available for transmission: refers to  the PDCP PDU/SDU which has not been reported in the BSR before the ratio change
After the split ratio change, the UE shall only consider the new “Arrived data available for transmission” as the data available for transmission for split bearer. Furthermore, the UE splits the “Arrived data available for transmission” into two parts (“MCG data available for transmission” and “SCG data available for transmission”) which are defined as given in Proposal 2.

Proposal 3: The UE shall only consider the “Arrived data available for transmission” as the data available for transmission for split bearer, which refers to the PDCP PDU(s)/SDU(s) which has not been reported in the BSR before:

· split ratio change; or 

· the change between UL bearer split and non UL bearer split; or 

· UL direction change (for non UL bearer split).

3. Conclusion
According to the analysis given in section 2, we have the following Observations and Proposals:
Observation 1: After the UE get the UL grant and before the UE sends the remaining buffered PDCP PDU/SDU for transmission, double grant issue could occur in the following cases:

· Split ratio change

· Change between UL bearer split to non UL bearer split

· UL direction change (for non UL bearer split)
Proposal 1: The PDCP layer determines the overall data available transmission as the legacy UE.

Proposal 2: Based on the split ratio configured by RRC, the PDCP layer split the overall data available for transmission into two parts: 

· MCG data available for transmission which is indicated to the MCG MAC

· SCG data available for transmission which is indicated to the SCG MAC
Proposal 3: The UE shall only consider the “Arrived data available for transmission” as the data available for transmission for split bearer, which refers to the PDCP PDU(s)/SDU(s) which has not been reported in the BSR before:

· split ratio change; or 

· the change between UL bearer split and non UL bearer split; or 

· UL direction change (for non UL bearer split).
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5. Annex
The procedure of indicating “Data available for transmission” in PDCP:
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