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1
Introduction
In RAN2#99 meeting following agreements were made for the NR UL split bearer operation:

Agreements


The UE is allowed to pre-process data for split bearer before a request from lower layers is received and is allowed to submit to lower layers before a request is received.  A restriction on bad UE behaviour or a requirement on proper behaviour will be added.  FFS how to capture it (e.g.  capture how avoid bad UE behaviours related to which PDCP SN are sent to the RLC and not transmitted at the end and whether and how to capture a pre-processing limit)
This contribution discusses details on how the threshold should be used by the UE for data comparison when at least one NR link is involved.     
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Discussion
In LTE the threshold, i.e ul-DataSplitThreshold, is used for two purposes: for routing of PDCP data to the two associated RLC entities, i.e. determining whether to use single cell group (prioritized CG) or both cell groups, and for the purpose of MAC buffer status reporting. 
According to TS36.323 it is assumed that for the UL split bearer operation PDCP PDUs are stored in the PDCP layer until requested by lower layers in response to receiving an UL grant and performing LCP. Hence the data which is to be transmitted is buffered in the PDCP layer only. Therefore in LTE the UE considers only the amount of data available for transmission in PDCP layer for data comparison against the configured threshold ul-DataSplitThreshold.  
For NR the L2 protocols were designed in a way that pre-processing is possible for an UE implementation in order to meet the challenging timing requirements. Pre-processing in the context of UL split bearer operation basically means that PDCP data can be submitted to NR links, i.e. RLC layer, before an UL grant is received as also confirmed in RAN2#99. One consequence is that compared to LTE where the data available for transmission was only buffered in the PDCP layer, for NR the data available for transmission is distributed between PDCP layer and RLC layer.
In order to keep the same behaviour as for LTE when performing the data comparison against the configured threshold, the UE should not only count the data available in PDCP layer but also in addition the data which was submitted to lower layers (RLC) for the purpose of pre-processing. For example the RLC PDUs which are pending for initial transmission are the pre-processed RLC PDUs as specified in TS38.322 and should be considered for the data comparison against the threshold. 

When UE routes PDCP PDUs to RLC layer for pre-processing, the amount of PDCP data is correspondingly reduced. Therefore when counting only the data buffered in PDCP for data comparison against the threshold as in LTE, it may happen that the amount of data in PDCP is always below ul-DataSplitThreshold, with the consequence that only one cell group is used for UL transmissions.
Proposal1: UE considers the amount of data buffered in PDCP and the amount of data submitted to and buffered at RLC for the purpose of pre-processing for the comparison against the configured split threshold, e.g. ul-DataSplitThreshold. 
3
Conclusion
This contribution is discussing UL split bearer operation for NR. It is proposed to agree on the following:

Proposal1: UE considers the amount of data buffered in PDCP and the amount of data submitted to and buffered at RLC for the purpose of pre-processing for the comparison against the configured split threshold, e.g. ul-DataSplitThreshold.
References

[1] R2-1703571

Pre-processing for LTE-NR DC,
Samsung Electronics Co., Ltd

[2] R2-1702749

UL data split in Dual connectivity, Ericsson
[3] R2-1705817

Clarification on threshold based solution for UL split bearer, Samsung

