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1 Introduction

In RAN2#99bis, we had the following agreements [1]:
Agreement

1 A note to provide guidance to the UE will be added (e.g. the UE should minimize transmission gap among the UL split bearer) 

2 When comparing with the PDCP split threshold the UE should take into account the PDCP data volume and RLC pre-processed data (e.g. pending data for transmission).  This is will be added in normative text.   

3 FFS if there is any issue on BSR reporting on the secondary leg. 

In this paper we discuss the issue on BSR reporting on the secondary leg. 

2 Discussion
In the last meeting, RAN2 touched upon the UL split bearer PDCP data submission and data reporting in the discussion. It was agreed that due to preprocessing, the RLC pre-processed data is taken into account when comparing the PDCP split threshold. It is still FFS whether the secondary leg should report the PDCP data volume to MAC as in LTE when preprocessing is enabled.

In LTE, when the PDCP buffered data is smaller than the ul-DataSplitThreshold, PDCP reports the data volume only to the default leg. The behavior of UE may be slightly different in some cases in NR when preprocessing is enabled and when preprocessing is not enabled. 

For example, UE may preprocess small amount of data to primary and secondary legs (say Y1 and Y2 bytes), and buffer new X bytes data in PDCP. Initially, if X + Y1 + Y2 > ul-DataSplitThreshold, the PDCP data volume X is reported to both MAC entities of the split bearer, and each RLC reports their buffer sizes to corresponding to MAC entity, i.e. Y1 is reported to primary MAC, and Y2 is reported to secondary MAC. Suppose primary leg drains the data quickly, such that Y2 becomes 0 at a later point of time, it is possible that X + Y1 + Y2 < ul-splitThreshold in some corner cases. If so, according to LTE principle, X is reported only to primary leg MAC, while Y2 may be reported to secondary leg MAC. This may be a slightly different behavior than the case when preprocessing is not enabled.

Even though the behavior may be slightly different, we would like to point out that this is unliekly to be a common case. In such corner cases, in order to ensure better performance, it is desired that the network is aware of some data is buffered in RLC. Note also that even without preprocessing, a similar situation may happen: secondary RLC may previously transmit some data and have those data pending for retransmission if RLC AM is configured. RLC data volume data is reported to the corresponding MAC in this case. As a result, we see the current BSR reporting mechanism suitable also for preprocessing case.
Observation 1: It is desired that the network is aware of preprocessed RLC data if preprocessing is enabled at UE.

Observation 2: The current BSR reporting framework ensures the preprocessed RLC data and the RLC data pending for retransmission at secondary leg are reported to the network.

Proposal 1: No change in BSR reporting, PDCP data volume calculation, RLC data volume calculation are required due to preprocessing for UL split.
With the above discussion, we believe the PDCP data volume calculation for UL split bearer case can be the same as LTE in principle. A TP is provided in the annex. 

Proposal 2: RAN2 is respectfully asked to consider the TP in the Annex.
3 Summary
Based on the above discussions, we recommend RAN2 discusses the following proposals:
Observation 1: It is desired that the network is aware of preprocessed RLC data if preprocessing is enabled at UE.

Observation 2: The current BSR reporting framework ensures the preprocessed RLC data at secondary leg are reported to the network.

Proposal 1: No change in BSR reporting, PDCP data volume calculation, RLC data volume calculation are required due to preprocessing for UL split.
Proposal 2: RAN2 is respectfully asked to consider the TP in the Annex.
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5 Annex: Text Proposal
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.

Editor’s Note: Other SDUs and PDUs that are considered as PDCP data volume are FFS.
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 default CG only
NOTE: the default CG is the CG corresponding to defaultRLC
Editor’s Notes: the exact procedure of indicating the data available for transmission to MAC entity for duplication bearer is FFS.
