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1.	Introduction
This document proposes TP on DL data receive operation in PDCP.

2.	Principles and Proposals
In LTE, the PDCP specification is quite complex, especially for DL data receive operation, due to following reasons:
· PDCP SN can warp-around, but arithmetic operations are based on absolute value;
· HFN determination step is mixed with state variable update and data handling step;
To simplify the overall data receive operation, and make the specification more readable and understandable, we propose followings:
· Use 32-bit COUNT values for state variables;
· The COUNT does not wrap-around;
· If the COUNT value approaches the maximum value (i.e. 232), the UE shall re-establish the PDCP entity.
· Arithmetic operation can still be based on absolute value without considering COUNT wrap-around.
· The COUNT determination step is isolated from state variable update and data handling step;
· At reception of a PDCP SDU, the PDCP entity shall first determine the COUNT value of the PDCP SDU.
· The COUNT determination step can be left for UE implementation. If precise behavior needs to be specified, modulo based operation should be introduced.
· The state variable update and data handling step is same as LTE PDCP specification.
Next sections shows the text proposal for DL data receive operation based on the above assumptions. Depending on whether the COUNT determination step needs to be specified, two different options are shown together. We propose to adopt the text proposal for the baseline of the future discussion.

3.	TP on PDCP DL data receive operation

[bookmark: _Toc477873864][bookmark: _Toc478029700][bookmark: _Toc479861761][bookmark: _GoBack]5.2.2	Receive operation
5.2.2.1	Actions when a PDCP Data PDU is received from lower layers
Option1: COUNT value determination is left for UE implementation
At reception of a PDCP Data PDU from lower layers, the receiving PDCP entity shall determine the COUNT value of the PDCP SDU included in the PDCP Data PDU based on HFN, PR(H), and received PDCP SN.

Option2: COUNT value determination is specified using modulo operation
At reception of a PDCP Data PDU from lower layers, the receiving PDCP entity shall, considering LSB_PR(H) – Window_Size as modulo base where LSB_PR(H) is the LSB pdcp_SN_Size bits of PR(H):
-	if LSB_PR(H) – Window_Size < received PDCP SN < 0 <= LSB_PR(H):
-	use RX_HFN – 1 for the HFN of the PDCP SDU;
-	if LSB_PR(H) < 0 <= received PDCP SN < LSB_PR(H) + Window_Size:
-	increment RX_HFN by 1;
-	use incremented RX_HFN for the HFN of the PDCP SDU;
-	else:
-	use RX_HFN for the HFN of the PDCP SDU;
-	determine the COUNT value of the PDCP SDU using the HFN and received PDCP SN.


After determining the COUNT value of the received PDCP SDU = x, the receiving PDCP entity shall:
-	if x <= PR(R); or
-	if the PDCP SDU with COUNT = x has been received before:
-	discard the PDCP SDU;
-	perform deciphering of the PDCP SDU using COUNT = x, if applicable;
-	perform integrity verification of the PDCP SDU using COUNT = x, if applicable;
-	store the resulting PDCP SDU in the reception buffer;
-	if x >= PR(H):
-	update PR(H) to x + 1;
-	if x = PR(R) + 1:
-	deliver to upper layers in ascending order of the associated COUNT value after performing header decompression, if configured;
-	all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from COUNT = x;
-	update PR(R) to the COUNT value of the last PDCP SDU delivered to upper layers;
-	if t-Reordering is running, and if the PDCP SDU with COUNT = PR(X) – 1 has been delivered to upper layers:
-	stop and reset t-Reordering;
-	if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above), and if there is at least one stored PDCP SDU:
-	start t-Reordering;
-	update PR(X) to PR(H).
5.2.2.2	Actions when a t-Reordering expires
When t-Reordering expires, the receiving PDCP entity shall:
-	deliver to upper layers in ascending order of the associated COUNT value after performing header decompression, if configured:
-	all stored PDCP SDU(s) with associated COUNT value(s) < PR(X);
-	all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from PR(X);
-	update PR(R) to the COUNT value of the last PDCP SDU delivered to upper layers;
-	if there is at least one stored PDCP SDU:
-	start t-Reordering;
-	update PR(X) to PR(H).
5.2.2.3	Actions when the value of t-Reordering is reconfigured
When the value of the t-Reordering is reconfigured by upper layers while the t-Reordering is running, the UE shall:
-	stop and restart t-Reordering;
-	update PR(X) to PR(H).
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