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Introduction
This contribution discusses what pre-processing is in terms of RLC procedures and when an RLC PDU should be created. This should apply to all cases, not only DC or CA-duplication.
[bookmark: _Ref178064866]Discussion
Pre-processing of data
[bookmark: _GoBack]In [1] details on pre-processing is described. In summary and as agreed in RAN2, Pre-processing is an implementation-specific operation or a set of operations which the UE supports to prepare data for transmission. The purpose of doing pre-processing aims at easing the processing requirements when data is delivered to lower layers; thus, potentially reducing the delay introduced by the different protocols. How this is achieved is dependent on the UE implementation. 
From RLC layer p.o.v, pre-processing does not mean PDCP push data to RLC nor RLC PDUs are created ahead of a grant. Prematurely associating PDCP PDUs to RLC and changing the RLC transmitter state, comes with the risk that data may become delayed or stuck on RLC of a transmission leg. If this leg cannot be scheduled, this leads to transmission delays of this data. In single connectivity, data may not be discarded anymore. Furthermore, in dual connectivity, delivery of data received on another transmission leg is also blocked due to PDCP reordering.
[bookmark: _Toc490054770][bookmark: _Toc490054771][bookmark: _Toc488315285][bookmark: _Toc488320100][bookmark: _Toc489256133][bookmark: _Toc489883578][bookmark: _Toc490054772][bookmark: _Toc490222889]Pre-processing does not imply that PDCP must deliver data to lower layers nor creating RLC PDUs, before lower layers request data.
[bookmark: _Toc489883579][bookmark: _Toc490054773][bookmark: _Toc490222890]Pre-processing does not update nor change the RLC protocol variables and states.
RLC PDU construction
In LTE, a RLC PDU is built when transmission opportunity has been notified by lower layers:
	[…]
[bookmark: _Hlk489610904]The following applies to all RLC entity types (i.e. TM, UM and AM RLC entity):
-	RLC SDUs of variable sizes which are byte aligned (i.e. multiple of 8 bits) are supported;
-	RLC PDUs are formed only when a transmission opportunity has been notified by lower layer (i.e. by MAC) and are then delivered to lower layer.
[…] 
[bookmark: _Toc477961546]4.2.1.3.2	Transmitting side
When the transmitting side of an AM RLC entity forms AMD PDUs from RLC SDUs, it shall:
-	segment and/or concatenate the RLC SDUs so that the AMD PDUs fit within the total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity notified by lower layer.
[…]



The MAC indicates the total size of the RLC PDU (a service expected from RLC). It is only then when the RLC entity can calculate if it needs to segment or not, and the corresponding RLC headers. 
In current NR draft TS 38.322, the procedure has been modified as shown below:
	[…]
RLC SDUs of variable sizes which are byte aligned (i.e. multiple of 8 bits) are supported for all RLC entity types (i.e. TM, UM and AM RLC entity).
Each RLC SDU is used to construct an RLC PDU without waiting for notification from the lower layer (i.e., by MAC) of a transmission opportunity. In the case of UM and AM RLC entities, an RLC SDU may be segmented and transported using two or more RLC PDUs based on the notification(s) from the lower layer.
Description of different RLC entity types are provided below.
[…]
4.2.1.2.2	Transmitting UM RLC entity
The transmitting UM RLC entity generates an UMD PDU for each RLC SDU. It shall include relevant RLC headers in the UMD PDU. When notified of a transmission opportunity by the lower layer, the transmitting UM RLC entity shall segment the RLC SDUs, if needed, so that the corresponding UMD PDUs, with RLC headers updated as needed, fit within the total size of RLC PDU(s) indicated by lower layer. 
[…]
4.2.1.3.2	Transmitting side
The transmitting side of an AM RLC entity generates an AMD PDU for each RLC SDU. When notified of a transmission opportunity by the lower layer, the transmitting AM RLC entity shall segment the RLC SDUs, if needed, so that the corresponding AMD PDUs, with RLC headers updated as needed, fit within the total size of RLC PDU(s) indicated by lower layer.
[…]



However, in NR, the same reasoning as in LTE applies and, therefore, a RLC PDU should only be created when the RLC knows the total size of the RLC PDU(s) to be transmitted in the next transmission opportunity. Potential pre-processing of the SDUs is not affected by this restriction. There are additional reasons why RLC PDUs should only be created after request from lower layers, for instance segmentation. These are explained in [1]. 
In addition, the way the current draft TS specifies RLC PDU creation invalidates the RLC discard function. Current draft specification says:
	[…]
[bookmark: _Toc454281541][bookmark: _Toc488395828]5.3	SDU discard procedures
When indicated from upper layer (i.e. PDCP) to discard a particular RLC SDU, the transmitting side of an AM RLC entity or the transmitting UM RLC entity shall discard the indicated RLC SDU if the RLC SDU or RLC SDU segment has not been mapped to a RLC data PDU yet.
[…]



This should be noted that the current NR RLC draft TS would result in that the RLC entity will never have RLC SDUs, only RLC PDUs. The discard function applies only to SDUs and not to PDUs. 
Discarding RLC PDUs may mean that the peer RLC entity should be informed to avoid RLC SN gaps, and that the transmitter will anyway have to re-calculate SN values on the fly. All these processes increase the complexity and may remove any gain introduced by doing pre-processing or removing concatenation from RLC. 
As a result, the relevant RLC procedure must be corrected so that RLC PDUs are formed only when a transmission opportunity has been notified by lower layer, since forming an RLC PDU also means that state/protocol variables are updated.
[bookmark: _Toc490054774][bookmark: _Toc490054775][bookmark: _Toc490054776][bookmark: _Toc490054777][bookmark: _Toc490054778][bookmark: _Toc489611711][bookmark: _Toc489874098][bookmark: _Toc489883541][bookmark: _Toc489883544][bookmark: _Toc490044939][bookmark: _Toc490054779][bookmark: _Toc490222907][bookmark: _Toc490223112][bookmark: _Hlk490054704]RLC PDUs are formed only when a transmission opportunity has been notified by lower layer.
[bookmark: _Toc490044940][bookmark: _Toc490054780][bookmark: _Toc490222908][bookmark: _Toc490223113]Agree on the TP [2] capturing previous agreement.
Conclusion
In section 2 we made the following observations:
Observation 1	Pre-processing does not imply that PDCP must deliver data to lower layers nor creating RLC PDUs, before lower layers request data.
Observation 2	Pre-processing does not update nor change the RLC protocol variables and states.

Based on the discussion in section 2 we propose the following:
Proposal 1	RLC PDUs are formed only when a transmission opportunity has been notified by lower layer.
Proposal 2	Agree on the TP [2] capturing previous agreement.
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