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1 Introduction
In the RAN2#90 meeting [1], RAN2 agreed some agreements for UL bearer split as below:

	Agreements

0:  Threshold is configured per radio bearer.
1:
PDCP is indicated by ul-DataSplitDRB-ViaSCG-r12 to which the eNB UE shall trigger BSR when PDCP data amount is less than the threshold

2:  PDCP reports BS for UL bearer split only towards the eNB indicated by ul-DataSplitDRB-ViaSCG-r12 when PDCP data amount is less than the threshold

2a:
PDCP reports BS for UL bearer split towards the both eNBs when PDCP data amount is above the threshold

3:
PDCP transmits PDCP PDU for UL bearer split only towards the eNB indicated by ul-DataSplitDRB-ViaSCG-r12 when PDCP data amount is less than the threshold

4:
BSR triggering, Buffer Size calculation, and data transmission is aligned.



In this contribution, we focus on the scheduling coordination issue between MeNB and SeNB for the UL bearer split.
2 Discussion
In general, we could have the following two ways to coordinate the UL grant for the double reporting:

· Option 1: Dynamic coordination

· Option 2: Semi-static coordination

For Option 1, the MeNB and the SeNB dynamically coordinates with each other while double reporting is triggered. However due to the non-ideal backhaul latency, the dynamically coordination would cause extra UL transmission latency which impacts the per-UE throughput of both UL and DL.
For Option 2, an example of the semi-static coordination is described as follows:

· Step 1: The MeNB sends some parameters to the SeNB, e.g. threshold or split ratio detailed in the following section.

· Step 2: Based on these parameters, the SeNB can send the suitable UL grant to UE combined with the BS value reported.

To minimize the impact on the UE throughput, we consider the semi-static scheduling coordination between MCG and SCG is used for the double reporting. 
Proposal 1: It is proposed to apply the semi-static scheduling coordination between MCG and SCG for the double reporting.
For the semi-static scheduling coordination, based on the threshold of data amount the MeNB and the SeNB can justify if the UE is triggering double reporting. For example, in case the ul-path is configured via SCG. If BS value in BSR is less than the threshold, the SeNB can allocate full grant to the UE. On the contrary, if BS value in BSR is above the threshold, the SeNB can allocate certain ratio grant to the UE. i.e. based on the threshold of data amount and BS value reported, the SeNB would apply different scheduling strategy. Thus without the threshold, the SeNB may use wrong scheduling strategy for a UL BSR reporting from UE. Then to optimize uplink scheduling mechanism, we consider the threshold of data amount should be signaled to SeNB via X2 interface. The rule also is applicable for the case of the ul-path being configured via MCG.
Proposal 2: It is proposed to signal the threshold of data amount to SeNB via X2 interface.
Second issue is about granularity of threshold. According to last RAN2 meeting [1], the threshold is configured per RB, not per LCG. Apparently it is not advantageous to define threshold as index from two tables for the BS values in order to keep consistent with BS value reported in BSR. Thus we consider the parameter should be defined as an absolute value as shown below:
[[
double-Reporting-Threshold-r13



ENUMERATED { kB0, kB25, kB50, kB75, kB100, kB125, kB250, kB375,kB500, kB750, kB1000, kB1250, kB1500, kB2000,kB3000, kBinfinity, spare1}
OPTIONAL
-- Cond UlDataSplit

]]
Proposal 3: It is proposed to define the threshold of data amount as an absolute value.
For the semi-static scheduling coordination, another parameter to be coordinated is the split ratio of data amount. Informing the parameter towards SeNB is beneficial for optimization of uplink radio resources of MeNB and SeNB. For example, if the sum of grant sent to UE by MCG and SCG for double BSR reporting is more than 100%, over-scheduling issue for the UE would arise. On the contrary, if the sum of grant sent to UE by MCG and SCG is far less than 100%, under-scheduling issue for the UE would lead to inefficient uplink resource usage. Thus the coordination for the split ratio between MCG and SCG is advantageous for improvement of UL radio resource usage of MeNB and SeNB. 
We have two possible ways to inform the parameter to SeNB. One way is signaling the parameter to SeNB via X2 interface. Another way is depending on implement of equipment, i.e. the parameter is configured via OAM. However, apparently the latter method can not work when MeNB and SeNB separately belong to different vendors. Thus we prefer the split ratio between MCG and SCG is transfered to SeNB via X2 interface.
Proposal 4: It is proposed to signal the split ratio of data amount to SeNB via X2 interface.
For the split ratio between MCG and SCG, there may be two kinds of definitions for choice,
· Option 1:  Reuse threshold to implicitly indicate the split ratio between MCG and SCG;

· Option 2:  Define a new IE in inter-node message between MCG and SCG;

Assume that the ul-path is configured via MCG. For option 1, when double BSR is triggered, the MeNB could just send the UL grant equal to the threshold towards the UE. And the remaining UL grant, which is equal to the BS value reported minus the threshold, would be sent towards the UE by the SeNB. However, the option has a drawback, i.e. the PDCP data volume over threshold can not be shared by both CGs.
Instead, for Option 2, the PDCP data volume over threshold could be freely shared by both CGs. Although the option requires to introduce a new IE in inter-node message between MCG and SCG, but apparently it has benefit in improvement of throughput per UE. Thus we slightly prefer to adopt Option 2 as standard solution.
Proposal 5: For the split ratio of data amount, it is proposed to define a new IE in inter-node message between MCG and SCG.
For the granularity of split ratio, similar with SCG-ConfigRestrictInfo-r12 defined in SCG-ConfigInfo-r12-IEs, the parameter should be defined as percentage. According to the capability coordination discussed for Rel-12 DC, the granularity is 1%. Here we think that the same granularity can be reused for the split ratio of data amount.
Proposal 6: It is proposed to define the split ratio of data amount as percentage from 1% to 100%, with the granularity as 1%.

Final issue is how to transfer the above mentioned parameters to SCG, there may be two options for choice:

· Option 1: Define a new IE in RRC container.

· Option 2: Define a new X2AP IEs in X2 AP message

Based on above analysis, since the parameter “the threshold of data amount” needs to be signaled towards UE and belongs to a part of PDCP configuration, apparently it should be included in PDCP-Config in SCG-ConfigInfo message from MeNB to SeNB. Additionally, for the parameter “the split ratio of data amount”, similar with SCG-ConfigRestrictInfo-r12 defined in SCG-ConfigInfo-r12, it is proposed to introduce a new IE “Split-Ratio-r13” into SCG-ConfigInfo message from MeNB to SeNB.
Proposal 7: For the threshold of data amount, it is proposed to define a new IE in PDCP-Config in SCG-ConfigInfo message.
Proposal 8: For the split ratio of data amount, it is proposed to introduce a new IE in SCG-ConfigInfo message.
3 Conclusion
According to the above analysis, we have the following Proposals:
Proposal 1: It is proposed to apply the semi-static scheduling coordination between MCG and SCG for the double reporting.

Proposal 2: It is proposed to signal the threshold of data amount to SeNB via X2 interface.

Proposal 3: It is proposed to define the threshold of data amount as an absolute value.

Proposal 4: It is proposed to signal the split ratio of data amount to SeNB via X2 interface.

Proposal 5: For the split ratio of data amount, it is proposed to define a new IE in inter-node message between MCG and SCG.

Proposal 6: It is proposed to define the split ratio of data amount as percentage from 1% to 100%, with the granularity as 1%.

Proposal 7: For the threshold of data amount, it is proposed to define a new IE in PDCP-Config in SCG-ConfigInfo message.

Proposal 8: For the split ratio of data amount, it is proposed to introduce a new IE in SCG-ConfigInfo message.
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