1
Release 8


3GPP TSG-RAN WG2 Meeting #61 
(
R2-080802
Sorrento, Italy, 11th – 15th February 2008

	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	25.323
	CR
	CRNum
	(

rev
	-
	(

Current version:
	8.0.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	CS-HSPA UL AMR Rate Control

	
	

	Source to WG:
(

	Nokia Siemens Networks, Nokia Corporation

	Source to TSG:
(

	R2

	
	

	Work item code:
(

	RInImp8-CsHspa
	
	Date: (

	11/02/2008

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)

	
	

	Reason for change:
(

	In the Current CS-HSPA scheme, RNC doesn’t have a mean to limit the maximum UL AMR rate during the call. Thus this CR provides a mean where RNC can limit the UL AMR rate.

	
	

	Summary of change:
(

	UL AMR Rate control PDU is defined.

	
	

	Consequences if 
(

not approved:
	If this CR is not approved, RNC doesn’t have a mean to limit the maximu UL AMR rate during the call and UL AMR rate control is not possible.

	
	

	Clauses affected:
(

	5, 5.3, 6.1, 7.1, 8.2, 8.2.5(new), 8.3.1, 8.3.6(new)

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	TS25.322

	affected:
	
	X
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


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.

-
transfer of CS counter if the radio bearer is configured to convey AMR and AMR WB frames.

-
transfer of AMR Rate Control frame.

-
add and remove the padding in PDCP PDU for octet alignment.

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.

If radio bearer is configured to convey AMR or AMR WB frames for every 20ms, the sender shall : 

-
if the PDCP SDU length is of 0 bit or no PDCP SDU is received by PDCP entity:

-
discard the PDCP SDU if any and no PDCP PDU is submitted to the lower layer;

-
if the PDCP SDU length is of 1 or more bits:

-
include the CS counter in the PDCP AMR Data PDU as specified in subclause 5.6.1.4;

-
indicate the PDCP AMR PDU type in the PDU type field;

-
fill the data field of the  PDCP AMR PDU type with the PDCP SDU and add padding bits as specified in subclause 8.2.4;

submit the PDCP PDU to lower layer.
-
increment the CS counter;

-
if maximum UL AMR or AMR WB rate has to be changed:

-
include UL Max AMR rate in the PDCP AMR Rate Control PDU;

submit the PDCP PDU to lower layer.
When the PDCP entity at the Receiver receives the PDCP PDU from lower layers, it shall:
-
if the received PDCP PDU is of type PDCP AMR Data PDU:

-
the PDCP SDU is derived from the data field of the PDCP AMR Data PDU. The receiver determines the bit aligned data content and Frame Type from the PDU Data field length, as possible AMR and AMR WB payload has a unique size when being octet aligned;

-
deliver the PDCP SDU and CS counter from the received PDCP header to the upper layer.
-
if the received PDCP PDU is of type PDCP AMR Rate Control PDU:

-
deliver the UL Max AMR rate to the upper layer.
-
else:
-
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.

6
Services

6.1
Services provided to upper layers

The following services are provided by PDCP to upper layers:

-
transfer of user data;

-
maintenance of PDCP SDU sequence numbers.
-
transfer of Max UL AMR or AMR WB Rate control information
6.2
Services expected from RLC layer

For a detailed description of the following functions see [5].

-
transparent data transfer Service;

-
unacknowledged data transfer Service;

-
acknowledged data transfer Service.

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/RS, 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
	Next_Receive_SN
	Not Defined
	Not Defined
	Next_Receive_SN, Next_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-RELEASE-Req.

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

-
This primitive is used at the UTRAN. CPDCP-SN-Req is used to transfer the PDCP SN to PDCP.
e)
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 Next_Receive_SN is only included at the UE side.
-
CPDCP-RELOC-Conf is used to transfer the Next_Receive_SN and/or Next_Send_SN to upper layers for lossless SRNS Relocation. The Next_Send_SN is only included at the source RNC.
f)
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.

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)
Next_Send_SN:

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

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

6)
PDCP SN:

-
This includes a PDCP sequence number.
7)
R/I/C/RS
-
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. (RS) indicates to Re-initialise while keeping the static part of the header compression (only for RFC 3095). R/I/C/RS 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.
9)
CS Counter:

-
Contains the timing information of AMR or AMR WB frame that will be used by upper layer.
10)
UL Max AMR Rate:

-
Contains the maximum UL AMR or AMR WB rate information which UE shall apply.
8
Elements for peer-to-peer communication

8.1
Protocol data units

Different PDU formats are defined for the PDCP protocol, one not introducing any overhead to the (compressed) PDCP SDU, others introducing such overhead.

8.2
Formats

A PDCP PDU shall be a multiple of 8 bits, if the RLC entity is configured for unacknowledged or acknowledged mode. Otherwise, if the RLC entity is configured for transparent mode, it is bit-aligned. In Tables 6, 7, 8, 9 and 10 bit strings are represented as follows: the first bit is the leftmost one on the first line of the table, the last bit is the rightmost 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.

SDUs are bit strings, with any non-null length. If not compressed within PDCP an SDU is included from first bit onward.

8.2.1
PDCP-No-Header PDU

The PDCP-No-Header PDU does not introduce any overhead to the PDCP SDU. The use of the PDCP-No-Header PDU is configured by the upper layer.

The format of the PDCP-No-Header PDU is shown in Table 6.

Table 6: PDCP-No-Header PDU

	Data

	


8.2.2
PDCP Data PDU

The PDCP Data PDU is used to convey:
-
data containing an uncompressed PDCP SDU; or
-
header compression related control signalling; or
-
data that has been obtained from PDCP SDU after header compression.

The format of the PDCP Data PDU is shown in Table 7.

Table 7: PDCP Data PDU format
	PDU type
	PID

	Data 

	


8.2.3
PDCP SeqNum PDU

The PDCP SeqNum PDU is used to convey a PDCP SDU sequence number and:
-
data containing an uncompressed PDCP SDU; or
-
data that has been obtained from PDCP SDU after header compression.

The format of the PDCP SeqNum PDU is shown in Table 8.

Table 8: PDCP SeqNum PDU format
	PDU type
	PID

	Sequence number 

	

	Data 

	


8.2.4
PDCP AMR Data PDU

The PDCP AMR Data PDU is used to convey:
-
a PDCP SDU containing AMR or AMR WB frame

The format of the PDCP AMR Data PDU is shown in Table 9.

Table 9: PDCP AMR Data PDU format
	PDU type
	CS counter

	Data 


The PDCP PDU is octet aligned but the actual PDCP SDU carrying the AMR or AMR WB frame may not be octet aligned. The AMR classes are always encoded in the order of class A, B and C, where the first bit of data follows immediately after the CS counter field and any padding for octet alignment is inserted at the end of the data field.
8.2.5
PDCP AMR Rate Control PDU

The PDCP AMR Rate Control PDU is used to convey:
-
the maximum UL AMR or AMR WB rate which UE shall apply
The format of the PDCP AMR Rate Control Data PDU is shown in Table 10.

Table 10: PDCP AMR Rate Control PDU format
	PDU type
	UL Max AMR rate


The PDCP AMR Rate Control PDU shall be used only from RNC to UE direction to limit UL AMR or AMR WB rate. The UL Max AMR rate sent to the UE shall correspond to one of the value of AMR rates configured by RRC, otherwise the UE shall ignore the PDPC AMR Rate Control PDU. This PDU shall not be sent from UE to RNC direction. If RNC receives this PDU, it shall be ignored.
8.3
Parameters

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.

8.3.1
PDU Type

Length: 3 bits.

The PDU type field indicates the PDCP Data PDU type.

	Bit
	PDU Type

	000
	PDCP Data PDU (Table 7)

	001
	PDCP SeqNum PDU (Table 8)

	010
	PDCP AMR Data PDU (Table 9)

	011
	PDPC AMR Rate Control PDU (Table 10)

	100-111
	Reserved (PDUs with this encoding are invalid for this version of the protocol)


8.3.2
PID

Length: 5 bits.

The PID field indicates the used header compression and packet type or a context identifier.

	Bit
	Description

	00000
	No header compression

	00001-11111
	Dynamically negotiated header compression identifier, as described in subclause 5.1.1


The PID field value indicates the used header compression protocol type and packet type or CID. A specific header compression protocol may utilize a certain range of consecutive values from the PID field value space for different packet types. The Receiving PDCP entity performs the necessary operation (e.g. header decompression) according to the PID field value.

8.3.3
Data

The Data field may include either one of the following:

-
Uncompressed PDCP SDU;

-
Header compressed PDCP SDU;

-
Header compression protocol feedback information.

8.3.4
Sequence number
Length: 16 bits

PDCP SDU sequence number.
8.3.5
CS counter

Length: 5 bits
CS counter field value indicates the timing of AMR or AMR WB frame. It is incremented by one every 20ms.

8.3.6
UL Max AMR rate
Length: 5 bits
UL Max AMR rate field value indicates the maximum UL AMR or AMR WB rate which UE shall apply. Only value 0 to 8 is used in this version of the specification. The rest of the values are reserved.
The mapping of UL Max AMR rate to a codec rate is given by the index of the "Frame type" given in Table 2 of 26.101 for AMR and Table 2 of 26.201 for AMR WB.
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