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5.5
PDCP Behaviour at Handover
5.5.1
DRBs mapped on RLC AM

5.5.1.1
Actions at handover

When upper layers indicate that a handover has occurred, for radio bearers that are mapped on RLC AM, the UE shall:

- start the Flush_Timer

-
perform maintenance of PDCP sequence numbers, header decompression and deciphering as indicated in subclauses 5.1.1.1, 5.2 and 5.3 for PDCP PDUs received from lower layers and store the out-of-sequence PDCP SDUs, if any, in the reordering buffer until it is indicated to submit them to upper layers (Note these SDU are received because of the reset of the lower layer).

-
if (Next_PDCP_RX_SN - Reordering_Window) modulo 4096 is greater than Next_PDCP_RX_SN:

-
decrease the value of RX_HFN by one;

-
set the variable Next_PDCP_RX_SN to (Next_PDCP_RX_SN - Reordering_Window) modulo 4096;

-
if the radio bearer is configured by upper layers to send a PDCP status report, compile a status report as indicated below and submit it to lower layers as the first PDCP PDU for the transmission, by:

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

-
if there are more than one missing PDCP SDUs, allocating a Bitmap field of length in bits equal to the number of  PDCP Sequence Numbers from and not including the first missing PDCP PDU up to and including the last out-of-sequence, rounded up to the next multiple of 8;
-
setting as ‘0’ in the corresponding position in the bitmap field all PDCP SDUs that have not been received as indicated by lower layers and optionally, PDCP PDUs for which decompression has failed;

-
indicating in the bitmap field as ‘1’ all other PDCP SDUs.

-
reset the header compression protocol in the transmitting and receiving sides of the PDCP entity;

-
perform in-order delivery and duplicate elimination in the downlink as specified in subclause 5.5.1.2.1 until the reordering function is finished as indicated in 5.5.1.2.2;

-
perform re-transmission of PDCP SDUs in the uplink as specified in subclause 5.5.1.3.
6
Protocol data units, formats and parameters 

6.1
Protocol data units
6.1.1
PDCP Data PDU

The PDCP Data PDU is used to convey:

-
a PDCP SDU sequence number; and
-
user plane data containing an uncompressed PDCP SDU; or
-
user plane data that has been obtained from PDCP SDU after header compression; or

-
control plane data; and
-
a MAC-I field for SRBs only; 
6.1.2
PDCP Control PDU

The PDCP Control PDU is used to convey:

-
a PDCP status report on missing or acknowledged PDCP SDUs following a handover.

-
Header compression control information, e.g. interspersed ROHC feedback. 
6.2
Formats

6.2.1
General
A PDCP PDU is a bit string that is byte aligned (i.e. multiple of 8 bits) in length. In the figures in sub clause 6.2, bit strings are represented by tables in which the most significant bit is the leftmost bit of the first line of the table, the least significant bit is the rightmost bit on the last line of the table, and more generally the bit string is to be read from left to right and then in the reading order of the lines. The bit order of each parameter field within a PDCP PDU is represented with the first and most significant bit in the leftmost bit and the last and least significant bit in the rightmost bit.

PDCP SDUs are bit strings that are byte aligned (i.e. multiple of 8 bits) in length. A compressed or uncompressed SDU is included into a PDCP PDU from the first bit onward.

6.2.2
Control plane PDCP Data PDU SRBs
Figure 6.2.2.1 shows the format of the PDCP Data PDU carrying data for control plane SRBs.
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Figure 6.2.2.1: PDCP Data PDU format for SRBs

6.2.3
User plane PDCP Data PDU with long sequence number (12 bits) 

Figure 6.2.3.1 shows the format of the PDCP Data PDU when a 12 bit sequence number length 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 6.2.3.1: PDCP Data PDU format for DRBs using a 12 bit sequence number 

6.2.4
User plane PDCP Data PDU with short sequence number (7 bits)
Figure 6.2.4.1 shows the format of the PDCP Data PDU when a 7 bit sequence number length is used. This format is applicable for PDCP Data PDUs carrying data from DRBs mapped on RLC UM.
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Figure 6.2.4.1: PDCP Data PDU format for DRBs using 7 bit sequence number

6.2.5
PDCP Control PDU for interspersed ROHC feedback packet
Figure 6.2.5.1 shows the format of the PDCP Control PDU carrying one interspersed ROHC feedback packet.
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Figure 6.2.5.1: PDCP Data PDU format for interspersed ROHC feedback packet

6.2.6
PDCP Control PDU for PDCP status report 

Figure 6.2.6.1 shows the format of the PDCP Control PDU carrying data from the user plane for PDCP status report with a 12 bits sequence number. 
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Figure 6.2.6.1: PDCP Data PDU format for PDCP status report

6.2.7
PDCP Data PDU for u-plane data over MBSFN (FFS)

Figure 6.2.7.1 shows the format of the PDCP Data PDU carrying data from the user plane for over MBSFN.
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Figure 6.2.7.1: PDCP Data PDU format for u-plane data over MBSFN (FFS)

6.3
Parameters

6.3.1
General

If not otherwise mentioned in the definition of each field then the bits in the parameters shall be interpreted as follows: the left most bit string is the first and most significant and the right most bit is the last and least significant bit.

Unless otherwise mentioned, integers are encoded in standard binary encoding for unsigned integers. In all cases the bits appear ordered from MSB to LSB when read in the PDU.

6.3.2
PDCP Sequence Number

Length: 5, 7 or 12 bits as indicated in table 6.3.2.1.

TABLE 6.3.2.1 PDCP Sequence number length

	Length
	Description

	5
	SRBs

	7
	DRBs, if configured by upper layers 

	12
	DRBs, if configured by upper layers


Editors note: 

The length of the sequence number for MBMS data is FFS.
6.3.3
Data

Length: Variable

The Data field may include either one of the following:

-
Uncompressed PDCP SDU (user plane data, or control plane data); or
-
Compressed PDCP SDU (user plane data only).
6.3.4
MAC-I
Length: 32 bits 
The MAC-I field carries a message authentication code calculated as specified in subclause 5.4.

For control plane data that are not integrity protected, the MAC-I field is still present and should be padded with padding bits set to 0.

6.3.5
COUNT

Length: 32 bits
For ciphering and integrity a COUNT value is maintained. The COUNT value is composed of a HFN and the PDCP Sequence Number. The length of the PDCP Sequence Number is configured by upper layers. 
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Figure 6.3.5.1: Format of COUNT

The size of the HFN part in bits is equal to 32 minus the length of the PDCP Sequence Number. 

6.3.6
R

Length: 1 bit

Reserved. In this version of the specification reserved bits shall be set to 0. Reserved bits shall be ignored by the receiver.

6.3.7
D/C

Length: 1 bit

TABLE 6.3.7.1 D/C field

	Bit
	Description

	0
	Control PDU

	1
	Data PDU


6.3.8
PDU type

Length: 3 bits

TABLE 6.3.8.1 PDU type

	Bit
	Description

	000
	PDCP Status report

	001
	Header Compression Feedback Information

	010-111
	reserved


6.3.9
FMS
Length: 12 bits

Sequence number of the first missing PDCP SDU.

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 PDU 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 PDU with the SN (FMS + 8) modulo 4096 has been received correctly.
TABLE 6.3.10.1 Bitmap

	Bit
	Description

	0
	PDCP PDU with PDCP Sequence Number = (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 PDU with PDCP Sequence Number = (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 what 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 what 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.

6.3.11
Interspersed ROHC feedback packet

Length: Variable

Contains one ROHC packet with only feedback, i.e. a ROHC packet that is not associated with a PDCP SDU as defined in subclause 5.2.4.
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