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1 Introduction 
The NR PDCP TS appears to implicitly assume that the underlying lower layer is the NR RLC layer. However, for EN-DC [2], the PDCP layer for MCG and MCG split bearers can be either NR PDCP or LTE PDCP, but the RLC layer is always LTE RLC. For this reason, the NR PDCP specification needs to be enhanced to ensure that it can support LTE RLC. 

In our view, the only source of mismatch is the manner in which the term RLC data volume is defined, and used. In this document, we elaborate our views and provide a TP in the annex.
2 Discussion
The problem of layer type (NR or LTE) mismatch is evident in the description of the UL split bearer operation [1] where the term “RLC data volume” is used for routing as highlighted in the snippet below:

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 primary RLC entity.
-	else:
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 36.322 [5]) in the two associated RLC entities is less than ul-DataSplitThreshold:
-	submit the PDCP Data PDU to the primary RLC entity.
-	else:
-	submit the PDCP Data PDU to either the primary RLC entity or the secondary RLC entity.
When one of the associated RLC entities is an LTE RLC entity, the term “RLC data volume” is not defined and has no meaning because LTE does not support pre-processing.

Observation 1: The term “RLC data volume” used for uplink routing and MAC buffer status reporting functions for UL split bearers in NR PDCP spec. should not apply to LTE RLC entities.

A straightforward method to resolve the above issue would be to state that “RLC data volume” or parts thereof should be considered as 0 when the associated RLC entity is an LTE RLC entity.

Proposal 1: The NR PDCP spec. should define the “RLC data volume” be 0 for LTE RLC entities.

The current use of the term RLC data volume seems a bit erroneous. In the snippet shown above, the NR PDCP spec. states “if the total amount of PDCP data volume and RLC data volume pending for initial transmission….”. But the term RLC data volume as defined in the NR spec. [3] includes the following.

-	RLC SDUs that have not yet been included in an RLC data PDU;
-	RLC data PDUs that are pending for initial transmission;
-	RLC data PDUs that are pending for retransmission (RLC AM).
So, by stating “RLC data volume pending for initial transmission”, the NR PDCP appears to be excluding “RLC SDUs that have not yet been included in an RLC data PDU”. We believe this was not the intent of the text in NR PDCP. So we propose the following change.

Proposal 2: Change “RLC data volume pending for initial transmission” to “RLC data volume corresponding to RLC SDUs that have not been included in an RLC data PDU and RLC PDUs that are pending for initial transmission”.
3 Conclusions	
In the paper, we provide some views on how NR PDCP needs to be enhanced to support LTE RLC. Our observations and proposals are summarized below.

Observation 1: The term “RLC data volume” used for uplink routing and MAC buffer status reporting functions for UL split bearers in NR PDCP spec. should not apply to LTE RLC entities.

Proposal 1: The NR PDCP spec. should define the “RLC data volume” be 0 for LTE RLC entities.

Proposal 2: Change “RLC data volume pending for initial transmission” to “RLC data volume corresponding to RLC SDUs that have not been included in an RLC data PDU and RLC PDUs that are pending for initial transmission”.

A text proposal incorporating the proposals above is provided in the Appendix.
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5 Appendix: Text proposal for 38.323v101
********  First Change ********
[bookmark: _Toc477873848][bookmark: _Toc478029684][bookmark: _Toc486851272]3.1	Definitions
For the purposes of the present document, the terms and definitions given in [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in [1].
AM DRB: a data radio bearer which utilizes RLC AM.
Non-split bearer: a bearer whose radio protocols are located in either the MgNB or the SgNB to use MgNB or SgNB resource, respectively.
PDCP data volume: the amount of data available for transmission in a PDCP entity.
RLC data volume: the amount of data available for transmission in an RLC entity as defined in [5]. Should be considered to be 0 if the RLC entity is an E-UTRA RLC entity.
Split bearer: in dual connectivity, a bearer whose radio protocols are located in both the MgNB and the SgNB to use both MgNB and SgNB resources.
UM DRB: a data radio bearer which utilizes RLC UM.
********  Second Change ********
[bookmark: _Toc477873863][bookmark: _Toc478029699][bookmark: _Toc486851289][bookmark: _Toc502396822]5.2.1	Transmit operation
At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:
-	start the discardTimer associated with this PDCP SDU (if configured).
For a PDCP SDU received from upper layers, the transmitting PDCP entity shall:
-	associate the COUNT value corresponding to TX_NEXT to this PDCP SDU;
NOTE 1:	Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.
-	perform header compression of the PDCP SDU as specified in the subclause 5.7.4;
-	perform integrity protection, and ciphering using the TX_NEXT as specified in the subclause 5.9 and 5.8, respectively;
-	set the PDCP SN of the PDCP Data PDU to TX_NEXT modulo 2[pdcp-SN-Size];
-	increment TX_NEXT by one;
-	submit the resulting PDCP Data PDU to lower layer as specified below.
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 primary RLC entity.
-	else:
-	if the total amount of PDCP data volume and RLC data volume corresponding to RLC SDUs that have not been included in an RLC data PDU and RLC PDUs that are pending for initial transmission RLC data volume pending for initial transmission (as specified in TS 3638.322 [5]) in the two associated RLC entities is less than ul-DataSplitThreshold:
-	submit the PDCP Data PDU to the primary RLC entity.
-	else:
-	submit the PDCP Data PDU to either the primary RLC entity or the secondary RLC entity.
[bookmark: _GoBack]NOTE 2:	If the transmitting PDCP entity is associated with two RLC entities, the UE should minimize the amount of PDCP PDUs submitted to lower layers before receiving request from lower layers and minimize the PDCP SN gap between PDCP PDUs submitted to two associated RLC entities to minimize PDCP reordering delay in the receiving PDCP entity. 
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