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1 Introduction
In the RAN2#89bis meeting [1], RAN2 agreed to go for “double reporting + threshold” to split the UL data transmission. In this contribution, we try to give more analysis on the details of 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 “the threshold of data amount per LCG” and “the ratio of data amount which can be transmitted via SCG” to the SeNB.

· Step 2: Based on the BS value reported in BSR and “the threshold of data amount per LCG” forwarded in Step 1, the MeNB and the SeNB can justify if the UE is triggering double reporting. And then MeNB and the SeNB can send the UL grant based on “the ratio of data amount which can be transmitted via SCG” determined by the MeNB. For the LCG(s) triggering double reporting, the eNB can send the UL grant (etc. (BS * ratio)) based on the split ratio coordinated between MeNB and SeNB. And for the LCG(s) not triggering double reporting, the eNB can send the full UL grant (etc. (BS)) based on the BS value reported.

To minimize the impact on the UE throughput, we consider the semi-static scheduling coordination is used for the double reporting. In the following sections, we discuss in details on how the UE is configured and how the network is coordinated.
2.1 RRC configuration and UE behaviors
2.1.1 Configurable direction for the available data indication of PDCP while data amount is under threshold via RRC
In Rel-12, the UL direction of data transmission at PDCP can be configured via SCG or MCG by “ul-DataSplitDRB-ViaSCG-r12”. This is to provide the benefit of UL load balancing for split bearer. With “double reporting + threshold”, while the PDCP data amount is less than the threshold, the network should also be able to configure the UL direction via either MCG or SCG, so as to obtain the UL load balancing benefit. As the legacy ul-DataSplitDRB-ViaSCG-r12 is also included in the SCG-ConfigInfo which is forwarded to the SeNB, the SeNB could then be able to know the UL transmission direction accordingly.
Proposal 1: To reuse ul-DataSplitDRB-ViaSCG-r12 to configure the PDCP PDU transmission direction via either MCG or SCG, while the data amount is less than the threshold.  
2.1.2 Per LCG or per bearer threshold configured via RRC

Here, we think the MeNB and the SeNB can use the BS value to determine whether the UE is triggering double reporting. Then we could have the following two methods for the threshold configuration:

· Option 1: Per LCG threshold

· Option 2: Per bearer threshold

For Option 1, it can reuse the current BSR format, and the eNB can determine whether and which LCG is triggering double reporting based on the reported BS value per LCG. Then for the LCG(s) triggering double reporting, the eNB can send the UL grant based on the split ratio coordinated between MeNB and SeNB. And for the LCG(s) not triggering double reporting, the eNB can send the full UL grant based on the BS value reported. Each PDCP entity needs to determine the double reporting based on the data buffered in all the PDCPs belonging to the same LCG.
For Option 2, a new BSR format is expected to indicate the BS value of each logical channel, so that the MeNB and SeNB can justify whether and which logical channel is triggering double reporting. This is to avoid the double grant issue. To simplify the RAN2 work, we think that Option 1 is sufficient.

Proposal 2: The threshold is configured per LCG.
2.1.3 Granularity of threshold via RRC

In 36.321 [2], we have two tables (each has 64 indexes) for the BS values, based on whether extendedBSR-Sizes is configured. Here we think that the index of the two tables can be reused to indicate the threshold. For each entry, only the lower bound value is used to indicate the threshold. Thus, the RRC message only needs to configure the index of the BSR table(s) as given in 36.321.

Proposal 3: If extendedBSR-Sizes is not configured, the lower bound as indicated by the index of the Table 6.1.3.1-1 in 36.321 is configured as the threshold.

Proposal 4: If extendedBSR-Sizes is configured, the lower bound as indicated by the index of the Table 6.1.3.1-2 in 36.321 is configured as the threshold.
2.1.4 UE behaviors on the double reporting per LCG

According to Proposal 2 and the analysis given above, the UE behaviors on the triggering of double reporting should be clarified as per LCG.
Proposal 5: If the PDCP data amount of any LCG is above threshold, both MAC entities trigger BSRs.
Proposal 6: If the PDCP data amount per LCG of all LCG(s) is less than threshold, only one MAC entity triggers BSR.
2.2 Coordination between MeNB and SeNB
2.2.1 Scheduling coordination between MeNB and SeNB for double reporting via X2
According to the RAN2#89bis meeting agreement, “if the PDCP data amount is above threshold, both MAC entities trigger BSRs”. As both BSRs indicates the same data amount buffered at PDCP, the coordination between MeNB and SeNB is required, in order to avoid sending double grants for the same data buffered at the UE. As MeNB and SeNB are connected via non-ideal backhaul, dynamic coordination for each BSR report would cause too much delay on the UL data transmission. Here we consider the semi-static coordination between MeNB and SeNB. 
To follow the principles used of the Rel-12 capability coordination, we think that the threshold should be determined by the MeNB, and the SeNB cannot reject it. Furthermore, the SeNB cannot suggest a change of threshold. 
Proposal 7: To include “the threshold of data amount per LCG” and “the ratio of data amount which can be transmitted via SCG” in the SCG-ConfigInfo.
2.2.2 Per LCG or per bearer configuration on “the ratio of data amount which can be transmitted via SCG”
As the discussion given above, the threshold is configured per LCG. One may consider that the ratio should also be given as per LCG, as different bearers may have different date rate requirements. However, per UE configuration is also possible, as it can simplifies the signaling design.
Proposal 8: RAN2 is kindly requested to discuss whether “the ratio of data amount which can be transmitted via SCG” is configured as per LCG or per UE.

2.2.3 Granularity of the ratio of data amount which can be transmitted via SCG
As the analysis give in section 2.2, the SeNB should be able to know how much data can be scheduled via SCG for the double reporting. 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 negotiation of data scheduling.
Proposal 9: The ratio of data amount which can be transmitted via SCG is from 1% to 100%, with the granularity as 1%.
3 Conclusion
According to the analysis given in section 2, we have the following Observations and Proposals:
Proposal 1: To reuse ul-DataSplitDRB-ViaSCG-r12 to configure the PDCP PDU transmission direction via either MCG or SCG, while the data amount is less than the threshold.  
Proposal 2: The threshold is configured per LCG.
Proposal 3: If extendedBSR-Sizes is not configured, the lower bound as indicated by the index of the Table 6.1.3.1-1 in 36.321 is configured as the threshold.

Proposal 4: If extendedBSR-Sizes is configured, the lower bound as indicated by the index of the Table 6.1.3.1-2 in 36.321 is configured as the threshold.
Proposal 5: If the PDCP data amount of any LCG is above threshold, both MAC entities trigger BSRs.
Proposal 6: If the PDCP data amount per LCG of all LCG(s) is less than threshold, only one MAC entity triggers BSR.
Proposal 7: To include “the threshold of data amount per LCG” and “the ratio of data amount which can be transmitted via SCG” in the SCG-ConfigInfo.
Proposal 8: RAN2 is kindly requested to discuss whether “the ratio of data amount which can be transmitted via SCG” is configured as per LCG or per UE.

Proposal 9: The ratio of data amount which can be transmitted via SCG is from 1% to 100%, with the granularity as 1%.
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