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1 Introduction
In this contribution, we discuss some BSR enhancements needed in NR to support UL pre-processing.
2 Discussion
2.1 Single Connectivity
Buffer Status reporting procedure is used to provide information about the amount of data available for transmission in the UL buffers. In LTE, calculation of “data available for transmission” shall include both processed and unprocessed data in RLC layer and PDCP layer according to TS36.322 [1] and TS36.323 [2]. This works well in LTE as all buffered data in RLC and PDCP can be immediately processed and sent to lower layer upon receiving the UL grant. However, that same mechanism may not apply in NR. 
As NR relies on pre-processing to cope with the significantly shorter processing time between UL grant reception and transmission, data in RLC or PDCP which has not yet been processed may not be ready to be transmitted upon receiving the UL grant. This raises the potential of an undesired situation, when the UE indicates a full buffer BSR, e.g., includes both “pre-processed” and “unprocessed” data, the gNB over-schedules by granted the requested radio resource, and the UE is unable to process some or all of the “unprocessed” data” in a timely manner to use the uplink grant fully.
NR shall use LTE BSR procedure as baseline, thus a UE shall always report a full buffer BSR. In single connectivity, it would make sense that a UE continue pre-processing until there is no more material to preprocess. However, note that the pre-processing capacity could be a UE capability, and is therefore a limitation for the UE throughput. It should be possible for the gNB to know when all data previously in the UE ingress buffers has been sufficiently preprocessed to be transferred. Hence, the UE shall be allowed to indicate how much has been preprocessed at the time of sending the BSR, e.g., either a partial BSR, or a pre-processing ratio (X %) for the current link. Then with the knowledge on how fast the UE can do pre-processing the gNB should able to schedule the UE with correct timing
Proposal 1: NR shall use LTE BSR procedure as baseline.
Proposal 2: UE shall be allowed to indicate how much data has been preprocessed in the BSR, e.g., either a partial BSR, or a pre-processing ratio (X %) for the current link.
2.1 Dual Connectivity
Then consider the BSR procedure for the dual connectivity case. In split bearer, when data is below the threshold, the condition is similar to the single connectivity, so no additional issue needs to be further addressed. When data is above the threshold, UE might have two versions of the same data preprocessed differently for each link, when a SDU has been transmitted on one link, the preprocessed version of the SDU for the other link should be removed and not transmitted again there (unless packet duplication is configured). However, the order of the pre-processing for each link shall be up to UE implementation, it should be possible that the UE first chooses disjoint subsets of data for pre-processing for different links before the UE continues to also preprocess data that has already been preprocessed for the other link. Under this principle, same BSR procedure in single connectivity can also be used in dual connectivity.
Proposal 3: In dual connectivity, the order of pre-processing for each link shall be up to UE implementation.
Proposal 4: Use same BSR procedure in both single and dual connectivity. 
More enhancements for dual connectivity could be further studied. For example, it shall be possible that network provides some assistance information to UE on how to determine the order of the pre-processing, or information in BSR could additionally include some per-link data rate information to assist non-coordinated schedulers, such as historical scheduled rate for the other link for this UE. 
Proposal 5: Other enhancements in NR BSR for dual connectivity is FFS.
3 Conclusions	
In the paper, we provide our view on the pre-processing for NR with following proposals:

Proposal 1: NR shall use LTE BSR procedure as baseline.
Proposal 2: UE shall be allowed to indicate how much data has been preprocessed in the BSR, e.g., either a partial BSR, or a pre-processing ratio (X %) for the current link.
Proposal 3: The order of pre-processing for each link in dual connectivity shall be up to UE implementation.
Proposal 4: Apply same NR BSR procedure in both single and dual connectivity. 
Proposal 5: Other enhancements in NR BSR for dual connectivity is FFS.
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