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1.	Introduction
[bookmark: _GoBack]At the RAN2#99 meeting, an issue on the pre-processing for Split RBs was discussed, and RAN2 made following agreements.
=>	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)

The agreement means that the UE is allowed to submit PDCP PDUs to RLC entity without request from lower layers. It is different behaviour from LTE PDCP, and some companies worry about the bad impact of pre-processing.
In this document, we present our view on this issue.

2.	Discussion
For Split RB, the transmission path is not pre-determined but determined after the UE receives UL grant. This restriction was introduced in Rel-13 DC due to the fact that if the PDCP entity submits some PDCP PDUs to lower layers before receiving request from lower layers, it may use the UL grant not requested before, which leads to waste of UL grant that was requested for those PDCP PDUs. Moreover, if the path to which the PDCP PDUs were submitted is stuck due to congestion, the reordering delay in the receiving side would be increased. For this reason, the LTE specification mandates that the PDCP entity submits PDCP PDU to lower layer only when requested by lower layer. 
At the last meeting, however, RAN2 agreed to allow pre-processing even for the Split RB. This agreement is contradictory to the legacy LTE behavior, and some companies expressed their concern that the UE may submit bunch of PDCP PDUs to the RLC entity without receiving UL grant. Therefore, they proposed to limit the number of PDCP PDUs that can be submitted to the RLC entity without receiving UL grant.
However, we think such limitation to the number of pre-processed PDCP PDUs is not needed with following reasons:
· The misuse/waste of UL grant is not only related to the number of PDUs but also to the size of PDUs. Even if the number of pre-processed PDUs is limited, if the size of the pre-processed PDU is large, the misuse/waste of UL grant cannot be avoided.
· Sensible UE implementation would not generate huge number of pre-processed PDUs. The UE transmits BSR beforehand, and the sensible UE would pre-processe PDUs only up to the size reported in the BSR.
· For low rate traffic, the Split RB is typically not used. Even if the Split RB is used, the number of pre-processed PDUs is not so large considering the low data rate. For high rate traffic, the size of data is typically large. Thus, the number of pre-processed PDUs is not so large considering the size of PDU. In any case, the number of pre-processed PDUs is not so large.
Proposal 1: How many PDCP PDUs can be pre-processed is left up to UE implementation.

If we don’t specify the pre-processing limit, the next question is then how to avoid bad UE implementation, i.e. generating huge number of pre-processed PDUs. 
We think it is sufficient to give a warning to UE implementation in the specification that pre-processed PDUs may cause some problems, e.g. waste of UL grant or increased delay in reordering. As already explained, sensible UE implementation would not generate huge number of pre-processed PDUs, but generate pre-processed PDUs only up to the size reported in the BSR. All the pre-processing related UE behavior can be left up to UE implementation.
Proposal 2: Give a warning to UE implementation that pre-processed PDUs may cause some problems, e.g. waste of UL grant or increased delay in reordering.

Finally, we think it would be beneficial to have a NOTE capturing both proposal 1 and 2. An example of the NOTE is shown below:
NOTE:	The transmitting PDCP entity is allowed to submit PDCP PDUs to lower layers before receiving request from lower layers. It is up to UE implementation how many PDCP PDUs are submitted to lower layers before receiving request from lower layers. For split bearer, submitting PDCP PDUs to lower layers before receiving request from lower layers may cause waste of UL grant or increased reordering delay in the peer receiving PDCP entity.
Proposal 3: Add a NOTE in the PDCP specification capturing both proposal 1 and 2.

3.	Proposal
Regarding limitation on pre-processing, we think such limitation is not needed, and everything can be left to UE implementation. Consequently, we have following proposals:
Proposal 1: How many PDCP PDUs can be pre-processed is left up to UE implementation.
Proposal 2: Give a warning to UE implementation that pre-processed PDUs may cause some problems, e.g. waste of UL grant or increased delay in reordering.
Proposal 3: Add a NOTE in the PDCP specification capturing both proposal 1 and 2.
NOTE:	The transmitting PDCP entity is allowed to submit PDCP PDUs to lower layers before receiving request from lower layers. It is up to UE implementation how many PDCP PDUs are submitted to lower layers before receiving request from lower layers. For split bearer, submitting PDCP PDUs to lower layers before receiving request from lower layers may cause waste of UL grant or increased reordering delay in the peer receiving PDCP entity.
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