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1 Introduction
There were two alternatives discussed in RAN2 regarding UL split in LTE NR DC:

-
Threshold based approach [1];
-
Hard-split based approach [2].
In this contribution, we discuss uplink split operation in LTE NR DC and propose a hybrid UL split operation.
2 Discussion
Compared with LTE, the main change of NR L2 is to remove RLC concatenation function. One of main benefits is to enable pre-processing of RLC and MAC layer by pre-constructing RLC and MAC sub-headers before receiving UL grant. In LTE-NR DC, NR uses same L2 protocols with SA NR, which means that pre-processing of L2 data is also applied to LTE-NR DC.

In LTE DC, a threshold based solution is used for UL split bearer, when calculating buffer size:

-
If the data available is larger than or equal to the configured threshold, the data is indicated to both MAC entity configured for SCG and MAC entity configured for MCG;
-
if the data available is lower that the configured threshold, the data is indicated to the configured UL path.

As indicated in [2], the threshold based solution limits the pre-processing, e.g. it is not possible that PDCP layer to know which path the PDCP SDUs needs to transmitted before receiving of UL grant, when the data is larger than or equal to the configured threshold. 
Observation 1 The threshold based solution limits the pre-processing when data is larger than or equal to the configured threshold.

Hard-split based approach is proposed in [2]. In hard-split based approach, the network configures the hard-split ratio for distributing the UL data transmission between SCG and MCG. Based on the hard split ratio, the UE can know which PDCP SDUS needs to transmitted in which cell group. Correspondingly the UE can make pre-processing of the these PDCP SDUs, e.g. pre-structuring RLC and MAC layer sub-headers. However, as indicated in [1], the NR link rates may be vary frequently especially in high frequency case. Hard-split based approach will cause some issue e.g. the hard-split ratio may not follow the NR link rates change timely.
Observation 2 The hard-split bases solution may not follow the NR link rates change timely.
Based on the above observations, we think a hybrid solution can solve the drawbacks of both threshold based and hard-split based approaches:
-
when the data available is lower than the configured threshold, the data is indicated to the configured UL path;
-
when the data available is larger than or equal to the configured threshold, the data is indicated to the MCG and SCG based on the configured hard-split ratio.

This approach enables pre-processing. And when the data available is larger than or equal to the configured threshold, the NR link rates change has less impact.
Proposal 1 Introduce a Hybrid UL Split Operation for UL split bearer, when calculating buffer size:

-
when the data available is lower than the configured threshold, the data is indicated to the configured UL cell group;

-
when the data available is larger than or equal to the configured threshold, the data is indicated to the MCG and SCG based on the configured hard-split ratio.
3 Conclusion and Proposals
Based on the discussion, we propose:
Proposal 2 Introduce a Hybrid UL Split Operation for UL split bearer, when calculating buffer size:

-
when the data available is lower than the configured threshold, the data is indicated to the configured UL cell group;

-
when the data available is larger than or equal to the configured threshold, the data is indicated to the MCG and SCG based on the configured hard-split ratio.
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