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1. Introduction
In RAN2#100 meeting, [1] was discussed and the following was agreed:

=>
No restriction is specified for the EN-DC case.  

In this contribution, we rediscuss further the issue. Update from RAN2#100 contribution [1] indicated in blue.

2. Discussion
In previous meetings, RAN2 has reached the following agreements related to UL split:

=>
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)

1 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.   

In our view, these agreements were taken in the context of an NR link, for which it was desirable to allow pre-processing of RLC PDUs even in case of UL split. 

In case of an LTE link, such pre-processing of RLC PDUs is not possible. The PDCP PDUs would just be buffered as RLC SDUs, with the known drawback of introducing reordering delay in case the link becomes congested, and without any benefit. It is preferable that LTE behavior is kept.
It is important to note that both agreements are linked. The inclusion of RLC data volume when comparing to the PDCP split threshold is required because it is allowed to submit to lower layers before a request is received (which is a non-deterministic behavior). 

If for a LTE link, it is still allowed to submit to lower layers before a request is received, then the corresponding RLC data volume should be taken into account.  Otherwise, the data volume compared to the threshold has no consistent meaning (depending of UE implementation, data to be transmitted could be buffered either in PDCP or RLC yielding non-consistent UE behavior). 

Currently [2] refers to “RLC data volume pending for initial transmission”, and this term is defined only in NR RLC specification. Defining it for LTE, and using it in case of NR PDCP diverts from the LTE DC behaviour, and would require two different implementations depending if PDCP or NR PDCP is used. This is not preferred.
3. Conclusion 

Hence, we make the following proposals:

Proposal 1: for split bearers, PDCP may submit PDCP PDU to LTE lower layers only when requested by LTE lower layers
Proposal 2: when comparing with the PDCP split threshold the UE should take into account the PDCP data volume and the RLC data volume pending for initial transmission in NR link(s)
A TP based on [1] is proposed in the Annex.
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Annex – TP
5.2
Data transfer

5.2.1
Transmit operation

[…]
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:

-
submit the PDCP Data PDU to the associated RLC entity;

-
else, if the transmitting PDCP entity is associated with two RLC entities:

-
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:

-
if the total amount of PDCP data volume and RLC data volume pending for initial transmission in the associated NR RLC entity or entities 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.
For split bearers, PDCP may submit PDCP PDU to LTE lower layers only when requested by LTE lower layers. 
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. If the transmitting PDCP entity is associated with two RLC entities, the UE should attempt to minimize the amount PDCP PDUs submitted to NR lower layers before receiving request from lower layers in order to minimize the transmission gap of PDCP SN submitted to two associated RLC entities.


