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5
Functions

PDCP provides its services to the NAS at the UE or the relay at the Radio Network Controller (RNC).
The Packet Data Convergence Protocol shall perform the following functions:

-
header compression and decompression of IP data streams (e.g., TCP/IP and RTP/UDP/IP headers for IPv4 and IPv6) at the transmitting and receiving entity, respectively.

-
transfer of user data. This function is used for conveyance of data between users of PDCP services.

-
maintenance of PDCP sequence numbers for radio bearers that are configured to support lossless SRNS Relocation or lossless DL RLC PDU size change.
PDCP uses the services provided by the Radio Link Control (RLC) sublayer.

5.3
Data Transfer
If header compression is configured the PDCP entity in the Sender shall:

-
perform header compression upon reception of a PDCP SDU from upper layers;

-
if the radio bearer is configured for lossless SRNS Relocation or lossless DL RLC PDU size change:
-
maintain PDCP sequence numbering as specified in subclause 5.6.1.1;

-
submit the PDCP PDU to lower layer in the sequence received from the upper layer.

When the PDCP entity at the Receiver receives the PDCP PDU from lower layers, it shall:

-
perform header decompression (if header compression is configured) of the PDCP PDU to obtain the PDCP SDU; and

-
deliver the PDCP SDU to the upper layer in the order received from the lower layer;

-
if the received PDCP PDU is of type PDCP SeqNum PDU:

-
follow the procedure in subclause 5.6.1.2.

5.4
SRNS Relocation

In case of SRNS Relocation upper layer indicates to PDCP to perform either the re-initialisation or the context relocation of compression protocols of an RB. In this version of the specification, context relocation is only applicable to RFC3095. Each of the compression protocols is handled independently, but the context relocation capability is optional for the UE and it is indicated as a part of the UE radio access capabilities.

The re-initialisation of a given compression protocol entails the following:

-
Configured compression parameters remain valid during re-initialisation.
-
All compression state information is initialised, e.g. header compression contexts. Therefore, the first 'compressed' packet type after SRNS Relocation is a full header.
-
The PDCP sequence numbers are not changed due to the PDCP header compression protocol re-initialisation.
The context relocation of a given compression protocol entails the following:

-
Configured compression parameters remain valid during context relocation.

-
A snapshot of the compression state information (context) is taken in the source RNC and transferred to the target RNC, which initialises the header compression protocol according to the transferred snapshot. Therefore, the (de)compression continues after SRNS Relocation from the context used before relocation.

-
Some additional specific actions are performed both in UE and UTRAN during the SRNS Relocation in order to keep the (de)compressors consistent.

5.4.1
Lossless SRNS Relocation
Lossless SRNS Relocation is only applicable when RLC is configured for in-sequence delivery and acknowledged mode. The support of lossless SRNS Relocation is configured by upper layer.
For the support of lossless SRNS Relocation, the PDCP entities maintain sequence numbers for PDCP SDUs, as described in subclause 5.6.1.1.
These sequence numbers are synchronised between PDCP Sender and Receiver, as described in subclause 5.6.1.2. 
When a lossless SRNS Relocation is performed sequence numbers are exchanged between UE and UTRAN. They are used to confirm PDCP SDUs transmitted but not yet acknowledged by the Receiver, as described in subclause 5.6.1.3. After relocation the data transfer begins with the first unconfirmed PDCP SDU.
5.4.1.1
Void













5.4.1.2
Void











5.4.1.3
Void









5.5
Lossless DL RLC PDU size change

Lossless DL RLC PDU size change is only applicable when RLC is configured for in-sequence delivery and acknowledged mode. The support of lossless DL RLC PDU size change is configured by upper layer.
For the support of lossless DL RLC PDU size change, the PDCP entities maintains sequence numbers for DL PDCP SDUs, as described in subclause 5.6.1.1.
These DL sequence numbers are synchronised between PDCP Sender in the UTRAN and Receiver in the UE, as described in subclause 5.6.1.2.
When a lossless DL RLC PDU size change is performed the next expected DL_Receive PDCP SN is sent from the UE to the UTRAN. It is used to confirm DL PDCP SDUs transmitted but not yet acknowledged by the Receiver in the UE, as described in subclause 5.6.1.3. After lossless DL RLC PDU size change the data transfer begins with the first unconfirmed DL PDCP SDU.
5.6
General procedures
5.6.1.1
PDCP Sequence Numbering

The value of the PDCP sequence number ranges from 0 to 65535. The PDCP SN window size indicates the maximum number of PDCP SDUs, not confirmed to have been successfully transmitted to the peer entity by lower layer, that can be numbered at any given time. The PDCP SN window size is configured by upper layers. PDCP sequence numbers are set to "0" when the PDCP entity is set-up for the first time.

In the following the "submission/reception of a PDCP SDU to/from lower layer" is used as a synonym for the submission/reception of a PDCP Data PDU or a PDCP SeqNum PDU to/from lower layer that carries in its Data field a compressed or uncompressed PDCP SDU. 
If lossless SRNS relocation and/or lossless DL RLC PDU size change are/is supported by the UE, for each radio bearer configured to support “lossless SRNS relocation or lossless DL RLC PDU size change” as specified in [1], PDCP sequence numbers are applied:
-
in the UE:



-
the DL_Receive PDCP SN shall be set to "0" for the first PDCP SDU received from lower layer;

-
the DL_Receive PDCP SN shall be incremented by "1" for the next PDCP SDU received from lower layer.

-
in the UTRAN:

-
the DL_Send PDCP SN should be set to "0" for the first PDCP SDU submitted to lower layer;
-
the DL_Send PDCP SN should be incremented by "1" for the next PDCP SDU submitted to lower layer;



Additionally, if lossless SRNS relocation is supported by the UE, for each radio bearer configured to support “lossless SRNS relocation or lossless DL RLC PDU size change” as specified in [1], PDCP sequence numbers are applied:
-
in the UE:

-
the UL_Send PDCP SN shall be set to "0" for the first PDCP SDU submitted to lower layer;
-
the UL_Send PDCP SN shall be incremented by "1" for the next PDCP SDU submitted to lower layer;

-
in the UTRAN:

-
the UL_Receive PDCP SN should be set to "0" for the first PDCP SDU received from lower layer;
-
the UL_Receive PDCP SN should be incremented by "1" for the next PDCP SDU received from lower layer.

PDCP sequence numbers shall not be decremented in a PDCP entity.

5.6.1.2
PDCP Sequence Number synchronization

For radio bearers that are configured to support “lossless SRNS Relocation or lossless DL RLC PDU size change” as specified in [1]: 
- the UE PDCP entity shall:

-
if the UE supports lossless SRNS relocation,
-
if a PDCP entity has to synchronise the UL PDCP SN following a RLC reset or RLC transmitting side re-establishment not caused by a lossless SRNS Relocation ; or[Indentation changed]
-
if the UE PDCP entity receives an invalid "next expected UL Receive PDCP SN" from upper layer after a lossless SRNS Relocation;[Indentation changed]

-
trigger the PDCP SN synchronisation procedure by submitting one PDCP SeqNum PDU to lower layer; [Indentation changed]
-
consider that the synchronisation procedure is complete on confirmation by lower layer of the successful transmission of the PDCP SeqNum PDU;[Indentation changed]
-
if the UE supports lossless DL RLC PDU size change but not lossless SRNS relocation, the UE PDCP entity shall not submit PDCP SeqNum PDU to lower layer.
- the UTRAN PDCP entity should:
-
if a PDCP entity has to synchronise the DL PDCP SN following a RLC reset or RLC transmitting side re-establishment not caused by a lossless SRNS Relocation or a lossless DL RLC size change; or

-
if the UTRAN PDCP entity receives an invalid "next expected DL_Receive PDCP SN" from upper layer after lossless SRNS Relocation or lossless DL RLC PDU size change:
-
trigger the PDCP SN synchronisation procedure by submitting one PDCP SeqNum PDU to lower layer;

-
consider that the synchronisation procedure is complete on confirmation by lower layer of the successful transmission of the PDCP SeqNum PDU.
In the UE/UTRAN, the "next expected UL/DL_Receive PDCP SN" is considered invalid if its value is less than the UL/DL_Send PDCP SN of the first transmitted but not yet acknowledged PDCP SDU or greater than that of the first unsent PDCP SDU.

On receiving a PDCP SeqNum PDU:

-
the UE PDCP entity shall:

-
set the value of the DL_Receive PDCP SN to the value indicated in the PDCP SeqNum PDU;
-
the UTRAN PDCP entity should:

-
set the value of the UL_Receive PDCP SN to the value indicated in the PDCP SeqNum PDU;
NOTE: If UTRAN has the intention to use only the lossless DL RLC PDU size change, UTRAN may not maintain UL PDCP SN. In this case, UTRAN should still transfer the user data to upper layer.
5.6.1.3
Sequence Number and Data Forwarding

In case of a lossless SRNS Relocation procedure or lossless DL RLC size change, as described in [1]:


-
the UE shall send to the UTRAN the next expected DL_Receive PDCP SN.
Additionally, in case of lossless SRNS relocation procedure, as described in [1]:
-
the UTRAN should send to the UE the next expected UL_Receive PDCP SN.
This information exchange synchronises the Sequence Numbers at the UE and UTRAN PDCP entities.
When requested by the upper layer, for each radio bearer configured to support lossless SRNS Relocation, the PDCP sublayer in the source RNC should forward the following to the target RNC:

-
the UL_Receive PDCP SN of the next PDCP SDU expected to be received from the UE;

-
the DL_Send PDCP SN of the first transmitted but not yet acknowledged PDCP SDU;

-
the transmitted but not yet acknowledged PDCP SDUs together with their related DL_Send PDCP SNs;
-
the not yet transmitted PDCP SDUs.

9
Handling of unknown, unforeseen and erroneous protocol data

9.1
Invalid PDU type

If a PDCP entity receives a PDCP PDU with a PDU Type set to Reserved (see subclause 8.3.1), it shall:

-
discard the PDCP PDU.

If a PDCP entity is not configured for lossless SRNS Relocation or lossless DL RLC PDU size change and receives a PDCP SeqNum PDU, it shall:

-
discard the PDCP SeqNum PDU.
9.2
Invalid PID value

If a PDCP entity receives a PDCP PDU with a PID value that is not mapped with a valid packet type (see subclause 5.1.1), it shall:

-
discard the PDCP PDU.
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