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1. Introduction
We look at pre-processing restriction discussed in the last meeting.
	Agreements in RAN2#99

=> The UE is allowed to pre-process data for split bearer before a request from lower layers is received and is allowed to submit to lower layers before a request is received.  A restriction on bad UE behaviour or a requirement on proper behaviour will be added.  FFS how to capture it (e.g. capture how avoid bad UE behaviours related to which PDCP SN are sent to the RLC and not transmitted at the end and whether and how to capture a pre-processing limit)


2. How to restrict pre-processing
We propose that pre-processing restriction is based on that pre-processed data volume should be limited to “proper data volume”. The “proper data volume” is defined here as pre-processed data volume that is not too more/less than UL grant size (ULG size). Ideally, the “proper data volume” should be the UL grant size. However, the ULG size cannot be deduced when pre-processing is used by the UE. Therefore, the pre-processed data volume would be calculated using “estimated” UL grant size in case of pre-processing.
Observation: Pre-processed data volume is decided based on “estimated” ULG size.
It is not clear how UE can estimate ULG size before receiving ULG. The ULG size is decided by the gNB according to the scheduling strategy e.g. channel condition, traffic load, and QoS profile. Therefore, the gNB informs the UE of the “estimated” ULG size. Whether RRC or MAC signalling are used should be discussed.
Proposal 1: The “estimated” ULG size is sent and configured by gNB by RRC or MAC signalling.

From here, we see two cases on how the “estimated” UL grant is configured by gNB.
Case 1:
Semi-persistent Scheduling
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Fig.1: Semi-persistent scheduling

When SPS is used, there are two cases: before SPS activation and after SPS activation. In the case of “before SPS activation”, as discussed above, the eNB can sent the “estimated” ULG size, by which the pre-processed data volume is restricted. Therefore, the above Proposal 1 should be applied to this case.
In the case of “after SPS activation”, the “estimated” ULG size can be deduced by the UE, as the “exact” UL grant size is already known by the UE since the SPS-activation command sent using NR-PDCCH indicates the amount of assigned UL resources to the UE. Therefore, the “estimated” ULG size is set to the SPS grant size assigned by the SPS activation command sent using NR-PDCCH.
Proposal 2: The “estimated” UL grant size is set to SPS ULG size assigned by SPS activation.

Fig.1 shows an example within SPS and explains how the proposed scheme works:
[1st step] The “estimated” ULG size is configured and it is set to P=120. According to the pre-processed data volume, data with size 120 is pre-processed in the UE.

[2nd step] Activation command with SPS UL grant size 100 is received. The pre-processed data volume is replaced with P=100.

[3rd step] Data with size 100 is sent. Remaining data with size 20 is still stored in the UL buffer. New data with size 80 is pre-processed with the restriction that the pre-processed data volume is totally 100.

[4th step] Re-activation command with SPS UL grant size 50 is received. The pre-processed data volume is replaced with 50. Then data with size 50 is sent and remaining data with size 50 is stored in the UL buffer.

Case 2:
Dynamic Scheduling
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Fig.2: Dynamic scheduling

When dynamic scheduling is used, as discussed above, the eNB can configure the “estimated” ULG size. Therefore, the above Proposal 1 should be applied to this case. Fig.2 shows an example with dynamic scheduling and explains how the proposed scheme works:
[1st step] The “estimated” ULG size is configured and it is set to P=120. According to the pre-processed data volume, data with size 120 is pre-processed in the UE.

[2nd step] NR-PDCCH with UL grant size 100 is received. Data with size 100 is sent. Remaining data with size 20 is still stored in the UL buffer. New data with size 100 is pre-processed with the restriction that the pre-processed data volume is totally 120. The subsequent step is also taken the same procedure.

BSR
With our proposals, BSR procedure in split bearer is slightly changed. Specifically, ul-DataSplitThreshold is replaced with “ul-DataSplitThreshold - estimated ULG size”. As in LTE, if data available for transmission is larger than or equal to the threshold, BSR is sent to both MCG and SCG. If not, BSR is sent to a prioritised CG.
Proposal 3: The split bearer threshold is replaced with “ul-DataSplitThreshold - estimated ULG size”.
3. Summary of Proposals
Proposal 1: The “estimated” ULG size is configured by gNB by RRC or MAC signalling.
Proposal 2: The “estimated” ULG size is set to SPS UL grant size assigned by SPS activation.
Proposal 3: The split bearer threshold is replaced with “ul-DataSplitThreshold - estimated ULG size”.
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