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Definitions and Abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [7] apply. Additionally the following terms are used within the scope of the present document:

N-context 
Refers collectively to both N-context-C and N-context-D.
N-context*
Refers collectively to both N-context-C* and N-context-D*.
N-context-C
The compression context for downlink in SRNC at any given point of time.
N-context-C*
The frozen snapshot of the compression context for downlink taken by SRNC.
N-context-D
The decompression context for uplink in SRNC at any given point of time.
N-context-D*
The frozen snapshot of the decompression context for uplink taken by SRNC.
M-context 
Refers collectively to both M-context-C and M-context-D.
M-context*
Refers collectively to both M-context-C* and M-context-D*.
M-context-C
The compression context for uplink in UE at any given point of time.
M-context-C*
The frozen snapshot of the compression context for uplink taken by UE.
M-context-D
The decompression context for downlink in UE at any given point of time.
M-context-D*
The frozen snapshot of the decompression context for downlink taken by UE.
M-HC
Entity located in the mobile terminal that performs header compression for uplink (i.e. UE PDCP)
M-HCD
Refers collectively to both M-HC and M-HD.
M-HD
Entity located in the mobile terminal that performs header decompression for downlink (i.e. UE PDCP)

N-HC
Entity located in the network that performs header compression for downlink (i.e. RNC PDCP)

N-HCD
Refers collectively to N-HC and N-HD

N-HD
Entity located in the network that performs header decompression for uplink (i.e. RNC PDCP)

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

AS
Access Stratum

CID
Context Identifier

C-SAP
Control Service Access Point
HC
Header Compression

IETF
Internet Engineering Task Force

IP
Internet Protocol

L2
Layer 2 (data link layer)

L3
Layer 3 (network layer)

M-HC
Mobile Header Compressor
M-HCD
Mobile Header Compressor/Decompressor
M-HD
Mobile Header Decompressor
NAS
Non Access Stratum

N-HC
Network Header Compressor
N-HCD
Network Header Compressor/Decompressor 
N-HD
Network Header Decompressor
PDCP
Packet Data Convergence Protocol

PDU
Protocol Data Unit

PID
Packet Identifier
PPP
Point-to-Point Protocol

RB
Radio Bearer

RFC
Request For Comments

RLC
Radio Link Control
RNC
Radio Network Controller
ROHC
RObust Header Compression

RTP
Real Time Protocol

SDU
Service Data Unit

TCP
Transmission Control Protocol

UDP
User Datagram Protocol

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network

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 a RB. Each of the compression protocols are 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, not the initialised context. 
-
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 PDCP maintains sequence numbers for PDCP SDUs, as described in subclause 5.4.1.1. These sequence numbers are synchronised between PDCP Sender and Receiver, as described in subclause 5.4.1.2. 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 5.4.1.3. After relocation the data transfer begins with the first unconfirmed PDCP SDU.

5.4.1.1
PDCP Sequence Numbering

PDCP sequence numbering shall be applied when lossless SRNS Relocation is supported. PDCP Sequence Numbers serve to acknowledge previously transmitted PDCP SDUs prior to relocation. 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. In case PDCP sequence numbers are applied, for each radio bearer:
-
in the UE:
-
the UL_Send PDCP sequence number shall be set to "0" for the first PDCP SDU submitted to lower layer;
-
the UL_Send PDCP sequence number shall be incremented by "1" when a PDCP SDU is submitted to lower layer;

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

-
the DL_Receive PDCP sequence number shall be incremented by "1" when a PDCP SDU is received from lower layer.

-
in the UTRAN:

-
the DL_Send PDCP sequence number should be set to "0" for the first PDCP SDU submitted to lower layer;
-
the DL_Send PDCP sequence number should be incremented by "1" when a PDCP SDU is submitted to lower layer;

-
the UL_Receive PDCP sequence number should be set to "0" for the first PDCP SDU received from lower layer;
-
the UL_Receive PDCP sequence number should be incremented by "1" when a PDCP SDU is received from lower layer.

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

5.4.1.2
PDCP Sequence Number synchronization

For radio bearers that are configured to support lossless SRNS Relocation, the PDCP entity shall:

-
if upper layer indicates to a PDCP entity that it should synchronise the PDCP SN following a RLC reset or RB reconfiguration; or

-
if the UE/UTRAN PDCP entity receives an invalid "next expected UL/DL Receive PDCP sequence number" from upper layer after Relocation:
-
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 sequence number" is considered invalid if its value is less than the 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 sequence number to the value indicated in the PDCP SeqNum PDU;

-
the UTRAN PDCP entity should:


set the value of the UL_Receive PDCP sequence number to the value indicated in the PDCP SeqNum PDU.
5.4.1.3
Sequence Number and Data Forwarding

In case of a lossless SRNS Relocation procedure, as described in [1]:

-
the UTRAN should send to the UE the UL_Receive PDCP sequence number; and

-
the UE shall send to the UTRAN the DL_Receive PDCP sequence number.
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 Receive PDCP SN of the next PDCP SDU expected to be received from the UE;

-
the 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 Send PDCP SNs;
-
the not yet transmitted PDCP SDUs.

5.4.2 Context relocation

The header compression context relocation is performed by the decision of upper layers in source RNC based on the UE radio capabilities. The decision is done independently every time the SRNS relocation occurs and is specific for each header compression protocol. It is indicated to UE as a part of the SRNS relocation signalling of the upper layer and the selected relocation method is configured to UE PDCP by the upper layer.
The header compression context relocation shall not be performed if the radio bearer is configured to support the lossless SRNS Relocation.
In the UE, upon reception of the indication about SRNS relocation being performed,

-
The upper layer configures PDCP (CPDCP-CONFIG.Req) to perform either re-initialisation (R) or the context relocation (C) of header compression protocols.
-
If the context relocation is to be applied for RFC3095 header compression protocol:

-
If the compressor (M-HC) is operating in R mode:

-
Uplink data may be compressed and transmitted normally.
-
If the compressor (M-HC) is operating in O mode:
-
M-HC shall transit operationally to R mode. This shall be done in one step without applying the procedure described in section 5.6.3 of [8]. I.e. the exception parameter of the compressor for transition C_MODE shall be set to R and C_TRANS directly to D without interaction with the decompressor.
-
Header compression contexts shall not be updated anymore even though uplink data may be compressed and transmitted otherwise normally according to RFC3095 R mode.

-
If the compressor (M-HC) is operating in U mode:
-
M-HC transits to IR state and sends IR-DYN to re-synchronise the dynamic part of the uplink context.
-
If the reverse decompression is applied in the decompressor (M-HD):

- 
Flush the reverse decompression buffer by discarding all packets in the buffer.
-
If the decompressor (M-HD) is operating in R mode:

-
Downlink data may be received and decompressed normally.

-
If the decompressor (M-HD) is operating in O mode:

-
M-HD shall transit operationally to R mode. This shall be done in one step without applying the procedure described in section 5.6.3 of [8]. I.e. the exception parameter of the decompressor for transition D_MODE shall be set to R and D_TRANS directly to D without interaction with the decompressor.

-
RFC3095 acknowledgments shall not be generated anymore even though downlink data may be received and decompressed otherwise normally according to RFC3095 R mode.
-
M-HD may command the target N-HC back to O mode by applying the normal procedure described in section 5.6.3 of [8].
-
If the decompressor (M-HD) is operating in U mode:

-
Downlink data may be received and decompressed normally.

In the UTRAN source RNC, while SRNS relocation is being performed,

-
If the context relocation is to be applied for RFC3095 header compression protocol,

-
PDCP is requested to take a context snapshot by the upper layer (CPDCP-CONTEXT.Req).
-
If the compressor (source N-HC) is operating in R mode:

-
the source N-HC shall take a snapshot of its header compression compressor context (denoted N-context-C*) 

-
Header compression contexts shall not be updated anymore even though downlink data may be compressed and transmitted otherwise normally.
-
If the compressor (source N-HC) is operating in O mode:

-
the source N-HC shall take a snapshot of its header compression compressor context (denoted N-context-C*) 

-
the source N-HC shall transit operationally to R mode. This shall be done in one step without applying the procedure described in section 5.6.3 of [8]. I.e. the exception parameter of the compressor for transition C_MODE shall be set to R and C_TRANS directly to D without interaction with the decompressor.

-
Header compression contexts shall not be updated anymore even though downlink data may be compressed and transmitted otherwise normally according to RFC3095 R mode.
-
If the compressor (source N-HC) is operating in U mode:

-
the source N-HC shall take a snapshot of the static part of its header compression compressor context (denoted N-context-C-static*) 

-
If the decompressor (source N-HD) is operating in R mode:

-
If the source N-HD is sure about the integrity of the N-context-D
-
the source N-HD shall take a snapshot of its header compression decompressor context (denoted as N-context-D*) 

-
If the source N-HD is unsure about the integrity of the N-context-D (e.g. due to multiple detected errors)

- 
the source N-HD shall take a snapshot only of the static part of the N-context-D (denoted as N-context-D-static*).
-
RFC3095 acknowledgments shall not be generated anymore even though uplink data may be received and decompressed otherwise normally.

-
If the decompressor (source N-HD) is operating in O mode:

-
If the source N-HD is sure about the integrity of the N-context-D
-
the source N-HD shall take a snapshot of its header compression decompressor context (denoted as N-context-D*) 

-
If the source N-HD is unsure about the integrity of the N-context-D (e.g. due to multiple detected errors)

- 
the source N-HD shall take a snapshot only of the static part of the N-context-D (denoted as N-context-D-static*).

-
the source N-HD shall transit operationally to R mode. This shall be done in one step without applying the procedure described in section 5.6.3 of [8]. I.e. the exception parameter of the decompressor for transition D_MODE shall be set to R and D_TRANS directly to D without interaction with the decompressor.

-
RFC3095 acknowledgments shall not be generated anymore even though uplink data may be received and decompressed otherwise normally according to RFC3095 R mode.

-
If the decompressor (source N-HD) is operating in U mode:

-
the source N-HD shall take a snapshot of the static part of its header compression decompressor context (denoted N-context-D-static*)
-
Either N-context-C* or N-context-C-static* and either N-context-D* or N-context-D-static* shall be delivered to the upper layer as Context-Info (CPDCP-CONTEXT.Conf), which is to be transmitted further to the target RNC.
In the UTRAN target RNC, while SRNS relocation is being performed,

-
The upper layer configures PDCP (CPDCP-CONFIG.Req) to perform either initialisation (I) or the context relocation (C) of header compression protocols.

-
The new header compression entity shall be created

-
If the context relocation is to be applied for RFC3095 header compression protocol,

-

If the compressor (source N-HC) was operating in R mode:

-
the header compression compressor (target N-HC) shall be initialised directly in R mode by using N-context-C* (from Context-Info) as the initial header compression compressor context.
-

If the compressor (source N-HC) was operating in O mode:

-
the header compression compressor (target N-HC) shall be initialised directly in R mode by using N-context-C* (from Context-Info) as the initial header compression compressor context.

-

If the compressor (source N-HC) was operating in U mode:

-
the header compression compressor (target N-HC) shall be initialised in U mode by using N-context-C-static* (from Context-Info) as the initial header compression compressor context, 

-
according to RFC3095 U mode the target N-HC should first send IR-DYN to resynchronise the dynamic part of the downlink context

-
If the decompressor (source N-HD) was operating in R mode:

-
If Context-Info carries N-context-D*

-
the header compression decompressor (target N-HD) shall be initialised directly in R mode by using N-context-D* as the initial header compression decompressor context.

-
If Context-Info carries N-context-D-static*
-
the header compression decompressor (target N-HD) shall be initialised directly in R mode by using N-context-D-static* as the initial header compression decompressor context.

-
the target N-HD shall send a request for IR-DYN.

-
If the decompressor (source N-HD) was operating in O mode:

-
If Context-Info carries N-context-D*

-
the header compression decompressor (target N-HD) shall be initialised directly in R mode by using N-context-D* as the initial header compression decompressor context.

-
If Context-Info carries N-context-D-static*

-
the header compression decompressor (target N-HD) shall be initialised directly in R mode by using N-context-D-static* as the initial header compression decompressor context.

-
the target N-HD shall send a request for IR-DYN.
-
the target N-HD may command the M-HC back to O mode by applying the normal procedure described in section 5.6.3 of [8].
-
If the decompressor (source N-HD) was operating in U mode:

-
the header compression decompressor (target N-HD) shall be initialised in U mode by using N-context-D-static* (from Context-Info) as the initial header compression decompressor context, 

7
Elements for layer-to-layer communication

The interaction between the PDCP layer and other layers are described in terms of primitives where the primitives represent the logical exchange of information and control between the PDCP layer and other layers. The primitives shall not specify or constrain implementations.

7.1
Primitives between PDCP and upper layers

The primitives between PDCP and upper layers are shown in Table 5.

Table 5: Primitives between PDCP and upper layers

Generic Name
Parameter


Req.
Ind.
Resp.
Conf.

PDCP-DATA
Data
Data
Not Defined
Not Defined

CPDCP-CONFIG
PDCP-Info, RLC-SAP SN_Sync, R/I/C, Context-Info
Not Defined
Not Defined
Not Defined

CPDCP-CONTEXT
None
Not Defined
Not Defined
Context-Info

CPDCP-RELEASE
RLC-SAP
Not Defined
Not Defined
Not Defined

CPDCP-SN
PDCP SN
Not Defined
Not Defined
Not Defined

CPDCP-RELOC
Receive_SN
Not Defined
Not Defined
Receive_SN, Send_SN

Each Primitive is defined as follows:
a)
PDCP-DATA-Req./Ind.

-
PDCP-DATA-Req is used by upper user-plane protocol layers to request a transmission of upper layer PDU. PDCP-DATA-Ind is used to deliver PDCP SDU that has been received to upper user plane protocol layers.

b)
CPDCP-CONFIG-Req.

-
CPDCP-CONFIG Req is used to configure and – in case of already existing PDCP entity – to reconfigure a PDCP entity and to assign it to the radio bearer associated with that entity.
c) CPDCP-CONTEXT-Req./Conf.

-
CPDCP-CONTEXT-Req initiates specific actions in the source RNC in order to perform context relocation as a part of the SRNS relocation. The primitive is applicable only in the source RNC.

-
CPDCP-CONTEXT-Conf is used to transfer the header compression context information from PDCP to upper layer in order to perform context relocation as a part of the SRNS relocation. The primitive is applicable only in the source RNC.
d)
CPDCP-RELEASE-Req.

-
CPDCP-RELEASE-Req is used by upper layers to release a PDCP entity.
e)
CPDCP-SN-Req.

-
This primitive is used at the UTRAN. CPDCP-SN-Req is used to transfer the PDCP SN to PDCP.
f)
CPDCP-RELOC-Req/Conf.

-
CPDCP-RELOC-Req initiates the SRNS Relocation procedure in PDCP for those radio bearers that are configured to support lossless SRNS Relocation. The Receive_SN is only included at the UE side.
-
CPDCP-RELOC-Conf is used to transfer the Receive_SN and/or Send_SN to upper layers for lossless SRNS Relocation. The Send_SN is only included at the source RNC.
The following parameters are used in the primitives:

1)
PDCP-Info:

-
Contains the parameters for each of the header compression protocols configured to be used by one PDCP entity.

2)
RLC-SAP:

-
The RLC-SAP (TM/UM/AM) used by PDCP entity when communicating with RLC sublayer.
3)
SN_Sync:

-
Indicates that PDCP should start PDCP SN synchronisation procedure.
4)
Send_SN:

-
The Send PDCP SN of the next PDCP SDU to be sent. There is one in the uplink (UL_Send_SN) and one in the downlink (DL_Send_SN). Refer to subclause 5.4.1.
5)
Receive_SN:

-
The Receive PDCP SN of the next PDCP SDU expected to be received. There is one in the uplink (UL_Receive_SN) and one in the downlink (DL_Receive_SN). Refer to subclause 5.4.1.

6)
PDCP SN:

-
This includes a PDCP sequence number.
7)
R/I/C:

-
Indicates that PDCP should Re-initialise (R)/Initialise (I) the header compression protocols. Alternatively (Context-relocation, C) it indicates that UE PDCP shall perform specific actions related to context relocation during SRNS relocation. R/I/C indication is given separately for each of the configured header compression protocol, if several exist for a given radio bearer.
8)
Context-Info:
-
Contains the header compression context information of each of the header compression protocols that are subject to the context relocation during SRNS relocation.
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