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1.	Introduction
At the RAN2 NR AH meeting in June, some agreements were made for split bearers:
	- 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.



When implementing those agreements in TS38.323, companies expressed different views on pre-processing, and the e-mail discussion “[NR-AH2#07][NR UP] Running TS 38.323” could not converge on this issue.
This document presents our view on this issue, and suggests a text proposal based on the discussion.

2.	Discussion
The latest version of PDCP specification (i.e. TS38.323v0.2.0) describes the data submission procedure as follows:
	
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: (Single RB case)
-	submit the PDCP Data PDU to the associated RLC entity;
-	else, if the transmitting PDCP entity is associated with two RLC entities: (Duplicate RB case)
-	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: (Split RB case)
-	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.




Note that the text describes the UE behavior “when” submitting a PDCP PDU to lower layer. It does not restrict the submission timing, and thus the UE can freely submit the PDCP PDU to lower layer at any time it wants to do so.
Basically, we believe when the PDCP entity submits PDCP PDUs and how many PDCP PDUs the PDCP entity submits to lower layer are left up to UE implementation. We think there is no reason to restrict the timing and amount of pre-processing for single RBs (i.e. non-split and non-duplicate RB) and duplicate RBs because the transmission path is pre-determined in those RBs. 
Proposal1: For Single RB and Duplicate RB cases, the timing and the amount of pre-processing are left up to UE implementation.

For Split RB, however, 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 which 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 companies expressed different views on this agreement. The main issue during e-mail discussion was how to realize the agreement in the PDCP specification. Some options to implement the agreement in the specification are listed below.
- 	Option1: Procedure text describes mandatory behavior that PDCP submits PDCP PDUs when requested by lower layers. NOTE is added to allow that PDCP may submit PDCP PDUs before receiving request from lower layer, and explain that the amount of PDCP PDUs for pre-processing is left up to UE implementation. NOTE may also say that submitting PDCP PDUs to lower layer without receiving request from lower layer may cause waste of UL grant or delay in reordering.
- 	Option2: Procedure text describes mandatory behavior that PDCP submits PDCP PDUs when requested by lower layers. No NOTE is added. Pre-processing is allowed by UE implementation without any NOTE.
- 	Option3: Procedure text does not describe when to submit PDCP PDUs to lower layers. NOTE is added to allow that PDCP may submit PDCP PDUs before receiving request from lower layer, and explain that the amount of PDCP PDUs for pre-processing is left up to UE implementation. NOTE may also say that submitting PDCP PDUs to lower layer without receiving request from lower layer may cause waste of UL grant or delay in reordering.
-	Option4: Procedure text does not describe when to submit PDCP PDUs to lower layers. No NOTE is added.
We think Option 2 is too strict. It may be interpreted that pre-processing is not allowed at all.
Option 4 is too loose. There may be danger that UE submits lots of PDCP PDUs to lower layers without receiving UL grant, which may lead to waste of UL grant or delay in reordering.
We think Option 1 is feasible. It gives clear guidance to UE implementation that pre-processing is allowed even for Split RB. However, as long as NOTE is added, specifying the restriction in the procedure text may not be needed. 
Therefore, we think Option 3 is the best option among them. 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.
Proposal2: Add a NOTE to say that submitting PDCP PDUs to lower layers before receiving request from lower layers is allowed, and the amount of PDCP PDUs for pre-processing is up to UE implementation. The NOTE may also say a risk of pre-processing for Split RBs.
Proposal3: Restriction of PDU submission timing for Split RBs is not needed in the procedure text.

3.	Proposals
In this document, we discusses remaining issues on PDCP PDU submission to lower layers. We have following proposals:
Proposal1: For Single RB and Duplicate RB cases, the timing and the amount of pre-processing are left up to UE implementation.
Proposal2: Add a NOTE to say that submitting PDCP PDUs to lower layers before receiving request from lower layers is allowed, and the amount of PDCP PDUs for pre-processing is up to UE implementation. The NOTE may also say a risk of pre-processing for Split RBs.
Proposal3: Restriction of PDU submission timing for Split RBs is not needed in the procedure text.
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