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[bookmark: _Toc12616336][bookmark: _Toc37126948][bookmark: _Toc46492061][bookmark: _Toc46492169][bookmark: _Toc162949115]5.2.2	Receive operation
[bookmark: _Toc12616337][bookmark: _Toc37126949][bookmark: _Toc46492062][bookmark: _Toc46492170][bookmark: _Toc162949116]5.2.2.1	Actions when a PDCP Data PDU is received from lower layers
In this clause, following definitions are used:
-	HFN(State Variable): the HFN part (i.e. the number of most significant bits equal to HFN length) of the State Variable;
-	SN(State Variable): the SN part (i.e. the number of least significant bits equal to PDCP SN length) of the State Variable;
-	RCVD_SN: the PDCP SN of the received PDCP Data PDU, included in the PDU header;
-	RCVD_HFN: the HFN of the received PDCP Data PDU, calculated by the receiving PDCP entity;
-	RCVD_COUNT: the COUNT of the received PDCP Data PDU = [RCVD_HFN, RCVD_SN].
At reception of a PDCP Data PDU from lower layers, the receiving PDCP entity shall determine the COUNT value of the received PDCP Data PDU, i.e. RCVD_COUNT, as follows:
-	if RCVD_SN < SN(RX_DELIV) – Window_Size:
-	RCVD_HFN = HFN(RX_DELIV) + 1.
-	else if RCVD_SN >= SN(RX_DELIV) + Window_Size:
-	RCVD_HFN = HFN(RX_DELIV) – 1.
-	else:
-	RCVD_HFN = HFN(RX_DELIV);
-	RCVD_COUNT = [RCVD_HFN, RCVD_SN].
After determining the COUNT value of the received PDCP Data PDU = RCVD_COUNT, the receiving PDCP entity shall:
-	perform deciphering and integrity verification of the PDCP Data PDU using COUNT = RCVD_COUNT;
-	if integrity verification fails:
-	indicate the integrity verification failure to upper layer;
-	discard the PDCP Data PDU and consider it as not received;
-	if RCVD_COUNT < RX_DELIV; or
-	if the PDCP Data PDU with COUNT = RCVD_COUNT has been received before:
-	discard the PDCP Data PDU;
If the received PDCP Data PDU with COUNT value = RCVD_COUNT is not discarded above, the receiving PDCP entity shall:
-	store the resulting PDCP SDU in the reception buffer;
-	if RCVD_COUNT >= RX_NEXT:
-	update RX_NEXT to RCVD_COUNT + 1.
-	if outOfOrderDelivery is configured:
-	deliver the resulting PDCP SDU to upper layers after performing header decompression using EHC.
-	if RCVD_COUNT = RX_DELIV:
-	deliver to upper layers in ascending order of the associated COUNT value after performing header decompression, if not decompressed before;
-	all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from COUNT = RX_DELIV, where consecutively associated COUNT value(s) include COUNT value(s) of both the stored PDCP SDU(s) and PDCP SDU(s) which are considered as discarded as specified in clause 5.X.2;
-	update RX_DELIV to the COUNT value of the first PDCP SDU which has not been delivered to upper layers and is not considered as discarded as specified in clause 5.X.2, with COUNT value > RX_DELIV;
-	if t-Reordering is running, and if RX_DELIV >= RX_REORD:
-	stop and reset t-Reordering.
-	if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above), and RX_DELIV < RX_NEXT:
-	update RX_REORD to RX_NEXT;
-	start t-Reordering.
[bookmark: _Toc12616338][bookmark: _Toc37126950][bookmark: _Toc46492063][bookmark: _Toc46492171][bookmark: _Toc162949117]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 not decompressed before:
-	all stored PDCP SDU(s) with associated COUNT value(s) < RX_REORD;
-	all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from RX_REORD, where consecutively associated COUNT value(s) include COUNT value(s) of both the stored PDCP SDU(s) and PDCP SDU(s) which are considered as discarded as specified in clause 5.X.2;
-	update RX_DELIV to the COUNT value of the first PDCP SDU which has not been delivered to upper layers and is not considered as discarded as specified in clause 5.X.2, with COUNT value >= RX_REORD;
-	if RX_DELIV < RX_NEXT:
-	update RX_REORD to RX_NEXT;
-	start t-Reordering.

5.X	SN gap report
5.X.1	Transmit operation
For UM DRBs and AM DRBs configured by upper layers to send a PDCP SN gap report in the uplink (sn-GapReport in TS 38.331 [3]), the transmitting PDCP entity shall trigger a PDCP SN gap report when:
-	the PDCP SDU(s) are discarded as specified in clause 5.3; and
-	there is at least one stored PDCP SDU(s) which is associated with a COUNT value larger than the COUNT value associated to the discarded PDCP SDU(s); and
-	the discarded PDCP SDU(s) have not been submitted by RLC to lower layers.
If a PDCP SN gap report is triggered, the transmitting PDCP entity shall:
-	compile a PDCP SN gap report as indicated below by:
-	setting the FDC field to the smallest COUNT value among the COUNT values associated with the discarded PDCP SDU(s); 
-	if more than one PDCP SDUs are discarded:
-	allocating a Discard Bitmap field of length in bits equal to the number of COUNT values from and not including the first discarded PDCP SDU up to and including the last discarded PDCP SDU, rounded up to the next multiple of 8, or up to and including a PDCP SDU for which the resulting PDCP Control PDU size is equal to 9000 bytes, whichever comes first;
-	setting in the discard bitmap field as ‘0’ for all PDCP SDUs that have not been discarded;
-	setting in the discard bitmap field as ‘1’ for all PDCP SDUs that have been discarded.
-	submit the PDCP SN gap report to lower layers as specified in clause 5.2.1 for Uu interface.
NOTE X: It is up to UE implementation how to limit the frequency of PDCP SN gap reporting. 
5.X.2	Receive operation
At reception of a PDCP SN gap report from lower layers, the receiving PDCP entity shall consider each PDCP SDU, if any, with the bit in the discard bitmap set to ‘1’, or with the associated COUNT value equal to the value of FDC field as discarded, and:
-	if RX_DELIV is greater than the largest COUNT value associated with the discarded PDCP SDUs:
-	ignore the PDCP SN gap report;
-	else: 
-	if RX_NEXT <= COUNT value associated with the last discarded PDCP SDU indicated in the PDCP SN gap report:
-	update RX_NEXT to the largest COUNT value associated with the discarded PDCP SDU plus 1;
-	if RX_DELIV is equal to any COUNT value associated with the discarded PDCP SDU(s):
-	deliver to upper layers in ascending order of the associated COUNT value after performing header decompression, if not decompressed before:
-	all stored PDCP SDU(s) with consecutively associated COUNT values starting from COUNT value(s) equal to RX_DELIV plus 1, where consecutively associated COUNT value(s) include COUNT value(s) of both the stored PDCP SDU(s) and PDCP SDU(s) which are considered as discarded; 
-	update RX_DELIV to the COUNT value of the first PDCP SDU which has not been delivered to upper layers and is not considered as discarded, with COUNT value > RX_DELIV;	Comment by Samsung(Vinay): This should be further indented towards left i.e. same indentation level as “deliver to upper layers in ascending…”
-	if t-Reordering is running, and if RX_DELIV >= RX_REORD:
-	stop and reset t-Reordering;
-	if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above), and RX_DELIV < RX_NEXT:
-	update RX_REORD to RX_NEXT;
-	start t-Reordering.

[bookmark: _Toc12616364][bookmark: _Toc37126989][bookmark: _Toc46492102][bookmark: _Toc46492210][bookmark: _Toc162949166]6.1.2	Control PDU
The PDCP Control PDU is used to convey one of followings in addition to the PDU header:
-	a PDCP status report;
-	an interspersed ROHC feedback;
-	an EHC feedback;
-	a UDC feedback;.
-	a PDCP SN gap report.

6.2.3.X	Control PDU for PDCP SN gap report
Figure 6.2.3.X-1 shows the format of the PDCP control PDU carrying the PDCP SN gap report. This format is applicable for UM DRBs and AM DRBs.


Figure 6.2.3.X-1: PDCP Control PDU format for PDCP SN gap report

[bookmark: _Toc12616382][bookmark: _Toc37127009][bookmark: _Toc46492125][bookmark: _Toc46492233][bookmark: _Toc162949190]6.3.8	PDU type
Length: 3 bits
This field indicates the type of control information included in the corresponding PDCP Control PDU.
Table 6.3.8-1: PDU type
	Bit
	Description

	000
	PDCP status report

	001
	Interspersed ROHC feedback

	010
	EHC feedback

	011
	UDC feedback

	100
	PDCP SN gap report

	1010-111
	Reserved



6.3.X	FDC
Length: 32 bits
First discarded COUNT. This field indicates the smallest COUNT value among the COUNT value(s) associated with the discarded PDCP SDU(s). 
6.3.Y	Discard Bitmap
Length: Variable. The length of the discard bitmap field can be 0.
This field indicates which SDUs are discarded and which SDUs are not discarded in the transmitting PDCP entity. The bit position of the Nth bit in the Discard Bitmap is N, i.e., the bit position of the first bit in the Discard Bitmap is 1. 
Table 6.3.Y-1 Discard Bitmap
	Bit
	Description

	0
	PDCP SDU with COUNT = (FDC + bit position) modulo 232 is not discarded. 

	1
	PDCP SDU with COUNT = (FDC + bit position) modulo 232 is discarded. 
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