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1.	Introduction
This document proposes general principles that could be applied in drafting NR PDCP specification. 

2. 	Principles for NR PDCP specification
1.	Arithmetic operation
In LTE PDCP specification, the arithmetic operation is based on absolute value. Due to the absolute value operation, there are lots of complexities in describing/understanding data transfer procedure, especially when the PDCP SN is wrap-around. To avoid such valueless complexities, it is proposed to adopt modular operation for arithmetic operation in PDCP, similar to LTE RLC specification. The modulus base would be lower edge of the transmission window for transmitting entity and lower edge of the reception window for receiving entity, respectively.
Proposal1: Adopt modular operation for arithmetic operation.

2.	Reception window
In LTE PDCP specification, it is not clear whether the reception window is PUSH window or PULL window. 
· PUSH window: Lower edge of the window pushes reception window. Mainly used for lossless delivery.
· PULL window: Upper edge of the window pulls reception window. Mainly used for lossy delivery.
In the beginning of Rel-8, the LTE PDCP layer was designed based on PULL window like RLC UM, and most part of the reception procedure is described based on such understandings. However, one condition is written such that the received PDCP SN is compared with Last_Submitted_PDCP_RX_SN, which may be seen as PUSH window. Consequently, the overall operation seems to be mixed up between PUSH window and PULL window, and RAN2 has faced with lots of discussion due to different interpretations.
To avoid time-consuming discussion, it is proposed to make the window operation clear; either PUSH window or PULL window.
Proposal2: Clearly define window operation; either PUSH window or PULL window.

3.	PDCP entity handling
In LTE PDCP specification, there are no sections regarding PDCP entity establishment and PDCP entity release. The only case described is PDCP entity re-establishment. 
However, the PDCP entity is not always present but established/released when the corresponding RB is added/removed. Thus, it would be beneficial to describe the procedure about PDCP entity establishment/release in addition to PDCP entity re-establishment for better understandings.
Proposal3: Add a section to describe PDCP entity handling, i.e. establishment, re-establishment, and release.

4. Data available for transmission
One of the subsection of the “General” section is “Data available for transmission”. We think it is not a general procedure but a kind of specific procedure. Thus, we propose to move it to “Procedures” section similar to other procedures like “Data transfer”. 
Another point is that as the “data available for transmission” is used as a proper noun throughout the L2 specifications, it is proposed to use a simple and specific name for this, e.g. “data volume”.
Proposal4: Move the section “Data available for transmission” under the “Procedures” section, and rename it as “Data volume calculation”.

5. UL, DL, and SL
In Rel-8, the “Data transfer” procedures are written based on radio links, i.e. UL or DL. In Rel-12 where ProSe was introduced, new sections were added to describe SL Tx and SL Rx behaviours. 
Rather than describing procedures depending on radio links, we propose to describe the PDCP entity behaviour based on directions, i.e. transmit operation and receive operation, similar to LTE RLC specification. This principle can be applied throughout the PDCP specification.
If, in a future, it is found that describing UE behaviour based on radio links is more readable, we can reconsider this principle.
Proposal5: Describe UE behaviour based on direction, i.e. Tx and Rx.

6. PDCP retransmission
In Rel-8, PDCP retransmission is performed only in a limited case, e.g. handover. PDCP SDUs whose successful transmissions are not acknowledged before handover are retransmitted after handover to reduce packet loss.
In Rel-12, another mechanism for PDCP retransmission (i.e. PDCP Data Recovery) is introduced from Dual Connectivity, where PDCP PDUs whose successful transmissions are not acknowledged before bearer type reconfiguration are retransmitted after bearer type reconfiguration.
We think there are not much difference between PDCP SDU retransmission and PDCP PDU retransmission, and thus propose to put them into one section.
Proposal6: Add a new section “Retransmission” to describe all the retransmission related behaviours.

[bookmark: _GoBack]7. PDCP state variables
The LTE PDCP specification uses rather long name for state variables, e.g. Next_PDCP_RX_SN, Last_Submitted_PDCP_RX_SN, etc., compared with state variables used in LTE RLC specification. 
Though long name is more self-apprehensive, it is sometimes difficult to speak or write those variables. As long as the definition is clearly defined, we think there is no harm to use short name for state variables. Thus, we propose to use short name for PDCP state variables similar to LTE RLC specification.
Proposal7: Use short name for PDCP state variables.

3. 	Proposals
For the fast implementation of PDCP specification, we propose to discuss and agree on general principles for spec. implementation. 
As a PDCP specification rapporteur point of view, the following points are good to discuss as a starting point.
Proposal1: Adopt modular operation for arithmetic operation.
Proposal2: Clearly define window operation; either PUSH window or PULL window.
Proposal3: Add a section to describe PDCP entity handling, i.e. establishment, re-establishment, and release.
Proposal4: Move the section “Data available for transmission” under the “Procedures” section, and rename it as “Data volume calculation”.
Proposal5: Describe UE behaviour based on direction, i.e. Tx and Rx.
Proposal6: Add a new section “Retransmission” to describe all the retransmission related behaviours.
Proposal7: Use short name for PDCP state variables.
A proposal for skeleton PDCP specification is available in [1].
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