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First modified section
5.2.1.1
Procedures for DRBs mapped on RLC AM

When upper layers request a PDCP re-establishment, the UE shall:

-
reset the header compression protocol for uplink (if configured);
-
if connected as an RN, apply the integrity protection algorithm and key provided by upper layers (if configured) during the re-establishment procedure;
-
apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure;
-
if the SN field is changed from non extended to extended format at the re-establishment procedure:
-
set Next_PDCP_TX_SN to (Next_PDCP_TX_SN + (4096 * (TX_HFN mod 4)));

-
set TX_HFN to floor(TX_HFN / 4);

-
set the constant Reordering_Window to 8192;

-
set the constant Maximum_PDCP_SN to 16383;
-
else if the SN field is changed from extended to non extended format at the re-establishment procedure:
-
process according to subclause 5.4, all stored PDCP SDU(s) with an associated COUNT value less than a COUNT value calculated as: (count(TX_HFN, Next_PDCP_TX_SN) – 4095), where “count” is a function that creates a COUNT value from the given HFN and SN values (according to 6.3.5);
-
set Next_PDCP_TX_SN to (Next_PDCP_TX_SN mod 4096);

-
set TX_HFN to ((4 * TX_HFN) + floor(Next_PDCP_TX_SN / 4096));
-
set the constant Reordering_Window to 2048;

-
set the constant Maximum_PDCP_SN to 4095;
-
from the first PDCP SDU for which the successful delivery of the corresponding PDCP PDU has not been confirmed by lower layers, perform retransmission or transmission of all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to the PDCP re-establishment as specified below: 

-
perform header compression of the PDCP SDU (if configured) as specified in the subclause 5.5.4;
-
if connected as an RN, perform integrity protection (if configured) of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the subclause 5.7;

-
perform ciphering of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the subclause 5.6;
-
submit the resulting PDCP Data PDU to lower layer.
Second modified section
5.2.1.2
Procedures for DRBs mapped on RLC UM

When upper layers request a PDCP re-establishment, the UE shall:

-
reset the header compression protocol for uplink (if configured);

-
set Next_PDCP_TX_SN, and TX_HFN to 0;

-
apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure;
-
if connected as an RN, apply the integrity protection algorithm and key provided by upper layers (if configured) during the re-establishment procedure;
-
if the SN field is changed from non extended to extended format at the re-establishment procedure:

-
set the constant Reordering_Window to 8192;

-
set the constant Maximum_PDCP_SN to 16383;

-
else if the SN field is changed from extended to non extended format at the re-establishment procedure:

-
process according to subclause 5.4, all stored PDCP SDU(s) with an associated COUNT value less than a COUNT value calculated as: (count(TX_HFN, Next_PDCP_TX_SN) – 4095), where “count” is a function that creates a COUNT value from the given HFN and SN values (according to 6.3.5);
-
set the constant Reordering_Window to 2048;

-
set the constant Maximum_PDCP_SN to 4095;
-
for each PDCP SDU already associated with a PDCP SN but for which a corresponding PDU has not previously been submitted to lower layers:

-
consider the PDCP SDUs as received from upper layer;

-
perform transmission of the PDCP SDUs in ascending order of the COUNT value associated to the PDCP SDU prior to the PDCP re-establishment, as specified in the subclause 5.1.1 without restarting the discardTimer.
Third modified section
5.2.2.1
Procedures for DRBs mapped on RLC AM
When upper layers request a PDCP re-establishment, the UE shall:

-
process the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers, as specified in the subclause 5.1.2.1.2;

-
reset the header compression protocol for downlink (if configured);

-
apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure.
-
if connected as an RN, apply the integrity protection algorithm and key provided by upper layers (if configured) during the re-establishment procedure;

-
if the SN field is changed from non extended to extended format at the re-establishment procedure:
-
if (Last_Submitted_PDCP_RX_SN > Next_PDCP_RX_SN):

-
set Last_Submitted_PDCP_RX_SN to (Last_Submitted_PDCP_RX_SN + (4096 * ((RX_HFN - 1) mod 4)));
-
else:

-
set Last_Submitted_PDCP_RX_SN to (Last_Submitted_PDCP_RX_SN + (4096 * (RX_HFN mod 4)));
-
set Next_PDCP_RX_SN to (Next_PDCP_RX_SN + (4096 * (RX_HFN mod 4)));
-
set RX_HFN to floor(RX_HFN / 4);
-
set the constant Reordering_Window to 8192;

-
set the constant Maximum_PDCP_SN to 16383;
-
else if the SN field is changed from extended to non extended format at the re-establishment procedure:
-
deliver to upper layers, in ascending order of the associated COUNT value, all stored PDCP SDU(s) with an associated COUNT value less than a COUNT value calculated as: (count(RX_HFN, Next_PDCP_RX_SN) – 4095), where “count” is a function that creates a COUNT value from the given HFN and SN values (according to 6.3.5);
-
set Last_Submitted_PDCP_RX_SN to (the PDCP SN of the last PDCP SDU delivered to upper layers mod 4096);
-
set Next_PDCP_RX_SN to (Next_PDCP_RX_SN mod 4096);
-
set RX_HFN to ((4 * RX_HFN) + floor(Next_PDCP_RX_SN / 4096));
-
set the constant Reordering_Window to 2048;

-
set the constant Maximum_PDCP_SN to 4095;
Fourth modified section
5.2.2.2
Procedures for DRBs mapped on RLC UM

When upper layers request a PDCP re-establishment, the UE shall:

-
process the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers, as specified in the subclause 5.1.2.1.3;
-
reset the header compression protocol for downlink (if configured);

-
set Next_PDCP_RX_SN, and RX_HFN to 0;
-
apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure.
-
if connected as an RN, apply the integrity protection algorithm and key provided by upper layers (if configured) during the re-establishment procedure;

-
if the SN field is changed from non extended to extended format at the re-establishment procedure:

-
set the constant Reordering_Window to 8192;

-
set the constant Maximum_PDCP_SN to 16383;
-
else if if the SN field is changed from extended to non extended format at the re-establishment procedure:

-
set the constant Reordering_Window to 2048;

-
set the constant Maximum_PDCP_SN to 4095.
Fifth modified section
5.3.1
Transmit operation

When upper layers request a PDCP re-establishment, for radio bearers that are mapped on RLC AM, the UE shall:

-
if the radio bearer is configured by upper layers to send a PDCP status report in the uplink (statusReportRequired [3]), compile a status report as indicated below after processing the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers, and after any adjustments (if any) made of the PDCP SN format length at re-establishment, as specified in the subclause 5.2.2.1, and submit it to lower layers as the first PDCP PDU for the transmission, by:

-
setting the FMS field to the PDCP SN of the first missing PDCP SDU;

-
if there is at least one out-of-sequence PDCP SDU stored, allocating a Bitmap field of length in bits equal to the number of PDCP SNs from and not including the first missing PDCP SDU up to and including the last out-of-sequence PDCP SDUs, but no more PDCP SDUs than will have room in the Bitmap field, rounded up to the next multiple of 8;

-
setting as ‘0’ in the corresponding position in the bitmap field for all PDCP SDUs that have not been received as indicated by lower layers, and optionally PDCP SDUs for which decompression have failed;

-
indicating in the bitmap field as ‘1’ for all other PDCP SDUs.
Sixth modified section
6.2.3
User plane PDCP Data PDU with long PDCP SN (12 or 14 bits)

Figure 6.2.3.1 shows the format of the PDCP Data PDU when a 12 bit SN length is used (extended SN field not configured), whereas Figure 6.2.3.2 shows the format of the PDCP Data PDU when the extended SN field is configured. This format is applicable for PDCP Data PDUs carrying data from DRBs mapped on RLC AM or RLC UM.
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Figure 6.2.3.1: PDCP Data PDU format for DRBs using a 12 bit SN
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Figure 6.2.3.2: PDCP Data PDU format for DRBs using a 14 bit SN
Sevent modified section
6.2.6
PDCP Control PDU for PDCP status report

Figure 6.2.6.1 shows the format of the PDCP Control PDU carrying one PDCP status report when extended SN and FMS-fields are not configured, whereas Figure 6.2.6.2 shows the format of the PDCP Control PDU when the extended SN and FMS-fields are configured. This format is applicable for DRBs mapped on RLC AM.
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Figure 6.2.6.1: PDCP Control PDU format for PDCP status report using a 12 bit SN
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Figure 6.2.6.2: PDCP Control PDU format for PDCP status report using a 14 bit SN
Eight modified section
6.2.8
RN user plane PDCP Data PDU with integrity protection

Figure 6.2.8.1 shows the format of the PDCP Data PDU for RNs when integrity protection is used. This format is applicable for PDCP Data PDUs carrying data from DRBs mapped on RLC AM or RLC UM.
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Figure 6.2.8.1: PDCP Data PDU format for RN DRBs using integrity protection

Ninth modified section
6.3.2
PDCP SN
Length: 5, 7, 12 or 14 bits as indicated in table 6.3.2.1.

Table 6.3.2.1: PDCP SN length
	Length
	Description

	5
	SRBs

	7
	DRBs, if configured by upper layers (pdcp-SN-Size [3])

	12
	DRBs, if configured by upper layers (pdcp-SN-Size [3])

	14
	DRBs, if configured by upper layers (extended-SN-Size [3])


Tenth modified section
6.3.9
FMS

Length: 14 bits if the extended SN size is configured, otherwise 12 bits.
PDCP SN of the first missing PDCP SDU.

Eleventh modified section
6.3.10
Bitmap

Length: Variable

The length of the bitmap field can be 0.

The MSB of the first octet of the type "Bitmap" indicates whether or not the PDCP SDU with the SN (FMS + 1) modulo 4096 has been received and, optionally decompressed correctly. The LSB of the first octet of the type "Bitmap" indicates whether or not the PDCP SDU with the SN (FMS + 8) modulo 4096 has been received and, optionally decompressed correctly.

Table 6.3.10.1 Bitmap

	Bit
	Description

	· 0
	PDCP SDU with PDCP SN = (FMS + bit position) modulo 4096 is missing in the receiver. The bit position of Nth bit in the Bitmap is N, i.e., the bit position of the first bit in the Bitmap is 1.

	· 1
	PDCP SDU with PDCP SN = (FMS + bit position) modulo 4096 does not need to be retransmitted. The bit position of Nth bit in the Bitmap is N, i.e., the bit position of the first bit in the Bitmap is 1.


The UE fills the bitmap indicating which SDUs are missing (unset bit - ’0’), i.e. whether an SDU has not been received or optionally has been received but has not been decompressed correctly, and which SDUs do not need retransmission (set bit - ’1’), i.e. whether an SDU has been received correctly and may or may not have been decompressed correctly.

Twelfth modified section
7.1
State variables
This sub clause describes the state variables used in PDCP entities in order to specify the PDCP protocol.
All state variables are non-negative integers.
The transmitting side of each PDCP entity shall maintain the following state variables:

a)
Next_PDCP_TX_SN

The variable Next_PDCP_TX_SN indicates the PDCP SN of the next PDCP SDU for a given PDCP entity. At establishment of the PDCP entity, the UE shall set Next_PDCP_TX_SN to 0.

b)
TX_HFN

The variable TX_HFN indicates the HFN value for the generation of the COUNT value used for PDCP PDUs for a given PDCP entity. At establishment of the PDCP entity, the UE shall set TX_HFN to 0.

The receiving side of each PDCP entity shall maintain the following state variables:

c)
Next_PDCP_RX_SN

The variable Next_PDCP_RX_SN indicates the next expected PDCP SN by the receiver for a given PDCP entity. At establishment of the PDCP entity, the UE shall set Next_PDCP_RX_SN to 0.

d)
RX_HFN

The variable RX_HFN indicates the HFN value for the generation of the COUNT value used for the received PDCP PDUs for a given PDCP entity. At establishment of the PDCP entity, the UE shall set RX_HFN to 0.

e) Last_Submitted_PDCP_RX_SN

For PDCP entities for DRBs mapped on RLC AM the variable Last_Submitted_PDCP_RX_SN indicates the SN of the last PDCP SDU delivered to the upper layers. At establishment of the PDCP entity, the UE shall set Last_Submitted_PDCP_RX_SN to Maximum_PDCP_SN.

Thirteenth modified section
7.3
Constants

a) Reordering_Window

Indicates the size of the reordering window. The size equals to 8192 if the extended SN-field is configured by higher layers and 2048 otherwise, i.e. half of the PDCP SN space, for radio bearers that are mapped on RLC AM.

b) Maximum_PDCP_SN is:
-
16383 if the PDCP entity is configured for the use of the extended SN-field, i.e., 14 bit SNs
-
4095 if the PDCP entity is configured for the use of 12 bit SNs 

-
127 if the PDCP entity is configured for the use of 7 bit SNs

-
31 if the PDCP entity is configured for the use of 5 bit SNs
End of modified sections
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