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1	Introduction
The pre-processing aspects were touched during an email discussion about UL data split in [1]. It seems diverging views are expressed how the pre-processing should be taken into account.
In this contribution, we discuss the pre-processing aspects when applied with UL data split operation for DC and conclude that the similar approach used in LTE should still be used for NR.
2	LTE operation
The current rule for the UE to submit PDCP PDUs at PDCP to MCG and/or SCG has been specified in LTE PDCP TS 36.323 as follows:
For split bearers, when requested by lower layers to submit PDCP PDUs, the transmitting PDCP entity shall:
-	if ul-DataSplitThreshold is configured and the data available for transmission is larger than or equal to ul-DataSplitThreshold:
-	submit the PDCP PDUs to either the associated AM RLC entity configured for SCG or the associated AM RLC entity configured for MCG, whichever the PDUs were requested by;
-	else:
-	if ul-DataSplitDRB-ViaSCG is set to TRUE by upper layers [3]:
-	if the PDUs were requested by the associated lower layers configured for SCG:
-	submit the PDCP PDUs to the associated AM RLC entity configured for SCG;
-	else:
-	if the PDUs were requested by the associated lower layers configured for MCG:
-	submit the PDCP PDUs to the associated AM RLC entity configured for MCG.
This implies the UE shall only submit the PDCP PDU to one of associated AM RLC entities upon a grant reception ensuring the next PDCP SN is always the next on air.
3	Discussion
The above LTE principle has now been challenged whether it allows sufficient pre-processing in the UE as the PDCP PDU cannot be submitted to lower layer processing before a grant reception. An alternative of hard-split based solution has been proposed. However, given that the different cell groups may be scheduled very unevenly by the NW (e.g., due to varying load conditions), applying the hard-split solution could deteriorate the achievable performance for the UE.
Given the new UP functional architecture for NR, the pre-processing in the case of LTE approach for PDCP PDU submission above could be achieved. This stems from the fact that any new RLC PDU header does not have any relation to the SDU it will be associated with – only the resulting segmentation can change the header but that needs to be done on the fly after the grant reception anyway. Thus, the RLC headers can be pre-created without the SDU availability in the RLC layer. On the other hand, MAC subheader’s L field needs to be encoded according to the associated SDU size. However, the MAC subheader is basically ‘stateless’, meaning that discarding MAC subheader which was pre-processed for a certain PDCP PDU (that then got submitted to other cell group) can be done without any problems, since the MAC subheader does not carry a sequence number.
An example of this is given in the following Figure 1.


Figure 1: Example of the pre-processing with UL data split
In the above figure, PDCP PDUs are created in the PDCP and kept in the PDCP until a grant reception from either MCG or SCG leg. Upon grant reception, the PDCP would feed either of the legs and the pre-processed RLC and MAC headers can be directly associated with the incoming PDCP PDUs. For instance, if PDCP PDU SN6 is submitted to the MCG leg, the MAC subheader in the bottom of the SCG buffer gets discarded but RLC headers can remain untouched.
Hence, we think that the same principle applied in LTE for PDCP PDU submission presented in section 2 should be applied also for NR.
Proposal: In NR, the transmitting PDCP entity shall submit PDCP PDUs to lower layers only when requested by lower layers.
4	Conclusion
This contribution discussed when the PDCP PDU submission to lower layers should be done by the transmitting PDCP entity and the following was proposed:
Proposal: In NR, the transmitting PDCP entity shall submit PDCP PDUs to lower layers only when requested by lower layers.
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