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1 Introduction
In RAN2 AH#2 meeting, UL split in DC was discussed and the following agreements were made[1]:
	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. 


However there are still some issues left in the running TS38.323, e,g when the PDCP entity submits the PDCP Data PDU to lower layer and what threshold is used in split operation . In this contribution, we will discuss these issues and give corresponding proposals.
2 Discussion
2.1 Submission time of PDCP PDU to lower layer
It was agreed in RAN2 NR Adhoc#2 meeting that pre-processing is allowed in the split bearer case but is up to UE implementation. Discussion is needed on when to submit a PDCP PDU to lower layer. In DC duplication, only split bearer should be configured with duplication, which can be summarized in the following two cases:
· For the split bearer, when duplication is activated, a generated PDCP PDU should be duplicated before being submitted to one of the configured RLC entities. And the duplicated PDCP PDU should be submitted to the other RLC entity; 
· When duplication is not configured or configured but not activated, the PDCP PDU can be constructed upon reception of a PDCP SDU from upper layers. The PDCP entity should decide whether to deliver the PDCP PDU to the lower layer immediately based on the PDCP data volume. If the data volume in PDCP is less than the configured threshold, the PDCP entity can deliver those constructed PDCP PDUs to the configured RLC entity without waiting for further indication from the lower layer (only data volume is considered here, refer to Chapter 2.2 below). However, if the data volume is larger than or equal to the configured threshold, the controversial issue is whether to deliver PDCP PDUs to RLC in advance from the specification point of view.
According to the previous RAN2 discussion and agreements, the UE can pre-process PDCP PDUs and the corresponding RLC/MAC PDUs based on implementation for the split bearer when the PDCP data volume is above the threshold. For example, the UE can pre-process the RLC PDU for a PDCP PDU in a RLC entity by assuming that this RLC entity will receive a UL grant first. However, in case it is the other RLC entity that is given a transmission opportunity first, the UE should withdraw the pre-processed RLC PDU. All these operations are based on assumption or guess and thus should be UE implementation. Which RLC entity should be finally used for transmission of a PDCP PDU can be determined only when the transmission opportunity is indicated by the lower layer. Therefore, from specification point of view, same as in LTE, the PDCP entity should deliver PDCP PDUs to RLC when requested by lower layers, if the PDCP data volume is above the threshold. 
Proposal 1: In NR PDCP specification, for split operation, the PDCP entity should deliver PDCP PDUs to RLC when requested by lower layers, if the PDCP data volume is above the threshold.
2.2 The threshold for UL split
According to the agreement in last meeting, the LTE threshold based mechanism is used for UL bearer split in NR. In other words, the threshold is compared to only data volume in PDCP. In previous meetings, there are contributions proposing other thresholds, e.g. data rate and packet delay [2]. The reason is when lots of PDCP SDUs are arriving in the PDCP, i.e. the data rate is high, the data volume in PDCP may decrease fast due to fast scheduling and pre-processing. However, to our understanding, this is not a strong motivation to change the data volume based threshold. On one hand, if fast scheduling is performed leading to the data volume less than threshold, it means gNB can allocate more than enough resource to make sure the current data can be taken care of via one link. It is not necessary to schedule data via both links. On the other hand, regarding to pre-processing, it is already agreed to be up to UE implementation. And as proposed in proposal 1, when data rate is high and the data volume is above the threshold, the PDCP entity should deliver PDCP PDUs to RLC when requested by lower layers. Therefore, the-data-volume- decreasing-fast case would not happen. Based on the above discussion, we hold the opinion that use data volume in PDCP as the threshold is reasonable in NR.
Proposal 2: RAN2 confirm that only PDCP data volume is used as the threshold in NR.
3 Conclusion and Proposals
Proposal 1: In NR PDCP specification, for split operation, the PDCP entity should deliver PDCP PDUs to RLC when requested by lower layers, if the PDCP data volume is above the threshold.

Proposal 2: RAN2 confirm that only PDCP data volume is used as the threshold in NR.
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5 Text Proposal
——————————————————————START————————————————————
5.2.1
Transmit operation
At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:

-
start the discardTimer associated with this PDCP SDU (if configured);

For a PDCP SDU received from upper layers, the transmitting PDCP entity shall:
-
associate the COUNT value corresponding to TX_NEXT to this PDCP SDU;

NOTE:
Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.

-
perform header compression of the PDCP SDU as specified in the subclause 5.7.4;

-
perform integrity protection, and ciphering using the TX_NEXT as specified in the subclause 5.9 and 5.8, respectively;

-
set the PDCP SN of the PDCP Data PDU to TX_NEXT modulo 2[pdcp-SN-Size];
-
increment TX_NEXT by one;

-
submit the resulting PDCP Data PDU to lower layer as specified below.
When submitting a PDCP Data PDU to lower layer, the transmitting PDCP entity shall:

-
if the transmitting PDCP entity is associated with one RLC entity:

-
submit the PDCP Data PDU to the associated RLC entity;

-
else, if the transmitting PDCP entity is associated with two RLC entities:

-
if pdcpDuplication is configured and activated:
-
duplicate the PDCP Data PDU and submit the PDCP Data PDU to both associated RLC entities;

-
else, if pdcpDuplication is configured but not activated:
-
submit the PDCP Data PDU to the configured RLC entity;

-
else:
-
if the PDCP data volume is less than ul-DataSplitThreshold:
-
submit the PDCP Data PDU to the configured RLC entity;

-
else, when requested by the lower layer to transmit PDCP PDUs:

-
submit the PDCP Data PDU to one of the associated RLC entity.

NOTE:
Pre-processing the RLC PDU for the PDCP PDU is up to UE implementation.
——————————————————————END————————————————————
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