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1	Introduction
UL data split was discussed in the previous RAN2 meeting and the following was agreed:
Agreements
1. The LTE threshold based mechanism is used for UL bearer split.   
2. Pre-processing is allowed in the split bearer case, similar to single carrier case.  How much pre-processing is done is left to UE implementation.   
3. 	PDCP should ensure that not more than half PDCP SN space is allocated
Implementation of these agreements to running TS 38.323 raised some issues since companies seem to have different views on how to interpret the agreements. In this contribution, we clarify our view.
2	LTE threshold based mechanism
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.
As highlighted above, a crucial part of the LTE threshold based UL split bearer operation is that the comparison to the threshold is done just before transmission, i.e., when requested by lower layers. 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.
Observation 1: Crucial part of the LTE threshold based UL split bearer operation is that the comparison to the threshold is done just before transmission.
Based on the above, an important part of the first agreement is that comparison is done when requested by lower layers which implies that PDCP PDUs are submitted to lower layers only when requested by lower layers.
Proposal 1: Confirm that agreement on LTE threshold based mechanism implies that in NR, the transmitting PDCP entity shall submit PDCP PDUs to lower layers only when requested by lower layers.
3	Pre-processing for split bearer
The second agreement: “Pre-processing is allowed in the split bearer case, similar to single carrier case.  How much pre-processing is done is left to UE implementation.” is about pre-processing. It states that pre-processing is allowed similar to single carrier case but does not say anything about submitting PDCP PDUs to lower layers before UL grants.
As discussed in our paper [2], NR spec allows more pre-processing than LTE spec, since in addition to PDCP PDU pre-processing, also RLC and MAC headers can be pre-calculated. Pre-computed RLC headers are not attached to given PDCP PDUs (there is no need to associate them beforehand since there is no length field) but kept in a separate queue. Pre-computed MAC headers on the other hand are PDCP PDU specific due to length field and are therefore associated with the PDCP PDUs but MAC headers are independent of each other since there is no SN.
Observation 2: Pre-computed RLC header need not be associated with a given PDCP PDU since there is no length field.
Observation 3: Pre-computed MAC header is associated with a given PDCP PDU due to length field but there is no dependency between MAC headers.
Thus pre-processing of PDCP PDU as well as RLC and MAC headers is possible for split bearer similar to single connectivity case even when the PDCP PDU is submitted to lower layers when requested. Thus we do not see any contradiction with allowing pre-processing and submitting PDCP PDUs to lower layers when requested.
Observation 4: There is no contradiction with allowing pre-processing and submitting PDCP PDUs to lower layers when requested.
4	Summary
Implications of LTE threshold based mechanism and pre-processing were discussed and the following observations were made:
Observation 1: Crucial part of the LTE threshold based UL split bearer operation is that the comparison to the threshold is done just before transmission.
Observation 2: Pre-computed RLC header need not be associated with a given PDCP PDU since there is no length field.
Observation 3: Pre-computed MAC header is associated with a given PDCP PDU due to length field but there is no dependency between MAC headers.
Observation 4: There is no contradiction with allowing pre-processing and submitting PDCP PDUs to lower layers when requested.
It was concluded that agreements in the previous meeting imply that the transmitting PDCP entity shall submit PDCP PDUs to lower layers only when requested by lower layers. 
Proposal 1: Confirm that agreement on LTE threshold based mechanism implies that in NR, the transmitting PDCP entity shall submit PDCP PDUs to lower layers only when requested by lower layers.
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