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1 Introduction

In RAN2 NR Ad Hoc Meeting in June, RAN2 made the following agreements:
· The LTE threshold based mechanism is used for UL bearer split.   

· 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.   
During the email discussion, it is not clear how these agreements should be captured. In this contribution, we make an attempt to suggest a text proposal for this issue.
2 Discussion

It was agreed that preprocessing is allowed in split bearer case similar to single carrier case, and the preprocessing is left to UE implementation. One question arised during the email discussion whether the data submission to lower layer can be performed before requested by lower layer. Currently in the running TS 38.323 [1], the data submission procedure when duplication is not configured is captured as

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

-
else:

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

The PDCP data volume definition may be ambiguous. If a UE is allowed to preprocess data, the submission of PDCP data PDU may be a push-based behaviour. The data may be submitted to lower layer and the PDCP data volume may be always 0. 
Observation 1: the PDCP data volume definition may be ambiguous when PDCP Data PDU is submitted to lower layer.
We observe that the threshold based mechanism can be well honoured by reporting the BSR based on the threshold to the two legs for split bearer. On the other hand, the data submission procedure can be relaxed to allow preprocessing implementation. Several principles such as “not more than half of the SN space can be pre-assigned to the extent that cause HFN desync” have been well understood and discussed that can prevent aggressive preprocessing at UL and can be captured in the notes. If more are needed, similar notes can be added to the specification as guidelines.
Observation 2: Threshold based mechanism is well honoured by reporting BSR based on the threshold.

Proposal 1: As in LTE, data volume calculation should be based on threshold for split bearer.
With above considerations in mind, we made an attempt to capture the threshold based mechanism with simple transmit operation while allowing UE preprocessing, as shown in the Annex. 
Proposal 2: RAN2 considers split bearer procedure described in Annex.
3 Summary

Observation 1: the PDCP data volume definition may be ambiguous when PDCP Data PDU is submitted to lower layer.

Observation 2: Threshold based mechanism is well honoured by reporting BSR based on the threshold.

Proposal 1: As in LTE, data volume calculation should be based on threshold for split bearer.
Proposal 2: RAN2 considers split bearer procedure described in Annex.
4 Reference

[1] R2-1707507 3GPP TS 38.323 v0.2.0, Packet Data Convergence Protocol (PDCP) specification

5 Annex

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:



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

NOTE:      The transmitting PDCP entity is allowed to submit PDCP PDUs to lower layer before receiving request from lower layers. It is up to UE implementation how many PDCP PDUs are submitted to lower layer.
5.6
Data volume calculation
For the purpose of MAC buffer status reporting, the transmitting PDCP entity shall consider PDCP Control PDUs, as well as the following as PDCP data volume:

For SDUs for which no PDU has been submitted to lower layers:

-
the SDU itself, if the SDU has not yet been processed by PDCP, or

-
the PDU if the SDU has been processed by PDCP.

For split bearers, when indicating the data available for transmission to a MAC entity for BSR triggering and Buffer Size calculation, the UE shall:
-    if pdcpDuplication is not configured:
-     if ul-DataSplitThreshold is configured and the data available for transmission is larger than or equal to ul-DataSplitThreshold:
-     indicate the data available for transmission to both the MAC entity configured for SCG and the MAC entity configured for MCG;
-     else:
-     indicate the data available for transmission to the configured CG only
Editor’s Notes: the exact procedure of indicating the data available for transmission to MAC entity for duplication bearer is FFS.

