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At the last RAN3#24, it was noted that there is still an open issue for NBAP signaling support for flexible hard split. 

In this contribution, it is proposed that third solution using procedure text be added in Study area and that the third solution be the solution for NBAP signaling support for flexible hard split. 

4
TFCI coding in DSCH hard split mode

4.1
Introduction

In the current Rel99 specification, as identified by RAN WG’s (WG1, WG2 and WG3), when DSCH scheduling be done in DRNC, logical split cannot be supported over Iur during the DSCH soft handover. Furthermore, hard split has advantage over logical split in the sense that it can be supported over Iur. However, it was also identified that hard split has some limitation and therefore there is some need to study the enhancement for TFCI coding in the DSCH hard split mode

Currently DSCH hard split mode can support only 5 bit long DSCH and DCH TFCIs. As a result, the number of TFCI is limited upto 32 for DCH and DSCH in DSCH hard split mode. A new TFCI coding scheme to support the variable bit length can enhance the DSCH hard split mode. 

4.2  Requirements

For support flexible hard split, the following functionality's should be provided

· NBAP/RNSAP signaling to indicate variable TFCI length for hard split
· RNSAP signaling to indicate the support of flexible hard split
4.3
Study Areas

4.3.1. Impact on NBAP messages

Currently, on Iub interface, it is assumed that the TFCI bit for DCH and DSCH in hard split mode have 5 bit/5 bit length. TFCI signalling mode that contains TFCI split information is included in following NBAP messages for DSCH split mode setting.

· RADIO LINK SETUP REQUEST

· RADIO LINK RECONFIGURATION PREPARE

· RADIO LINK RECONFIGURATION REQUEST

The information for TFCI signalling mode described in NBAP message as follows:

========= TS 25.433 ==================================================

9.2.2.50
TFCI signalling mode

This parameter indicates if the normal or split mode is used for the TFCI. In the event that the split mode is to be used then the IE indicates whether the split is 'Hard' or 'Logical', and in the event that the split is 'Logical' the IE indicates the number of bits in TFCI (field 2).

IE/Group Name
Presence
Range
IE type and reference
Semantics description

TFCI signalling option
M

ENUMERATED (Normal, Split)
'Normal' : meaning no split in the TFCI field (either 'Logical' or 'Hard')

'Split' : meaning there is a split in the TFCI field (either 'Logical' or 'Hard') 

Split type
C-IfSplit

Enumerated (Hard, Logical)
'Hard' : meaning that TFCI (field 1) and TFCI (field 2) are each 5 bits long and each field is block coded separately.

'Logical' : meaning that on the physical layer TFCI (field 1) and TFCI (field 2) are concatenated, field 1 taking the most significant bits and field 2 taking the least significant bits).  The whole is then encoded with a single block code.



Length of TFCI2
C-SplitType

Integer (1..10)
This IE indicates the length measured in number of bits of TFCI (field2).  

===========================================================================

First Solution: 

To support variable TFCI bit length in the case of hard split mode, the TFCI length information should be sent to Node B. For the backward compatible change, a new optional IE (see below) can be added in the above NBAP messages with a criticality for supporting variable TFCI bit length in DSCH hard split mode. 

IE/Group Name
Presence
Range
IE Type and Reference
Semantics Description
Criticality
Assigned Criticality

Length of TFCI2 for Hard Split
O
1
Integer (1..10)
This IE indicates the length measured in number of bits of TFCI (field2).
YES
reject

Second solution: 

Since The Length of TFCI2 IE is conditional, the IE present only when split type is Logical. To support variable TFCI bit length in the case of hard split mode, the TFCI length information (e.g., Length of TFCI2 IE) should be sent to Node B for the case of hard split mode. It should be noted that the change of the NBAP message should be backward compatible.
Length of TFCI2 IE in the existing messages can be re-used for hard split with the following modification: 
· The explanation of the condition “SplitType” is changed into “The IE shall be present if the Split type IE  is set to “Logical” or “Hard” with the Length of TFCI2 only except for 5 bits.

When Split type is equal to Hard and Length of TFCI2 IE is present, an e.g., Rel99 Node B may not understand the IE and reject the procedure since the DL DPCH Information IE group has criticality “reject”.
The following is the modified IE structure in order to reuse Length of TFCI2 IE for hard split mode.
9.2.2.50
TFCI signalling mode

IE/Group Name
Presence
Range
IE type and reference
Semantics description

TFCI signalling option
M

ENUMERATED (Normal, Split)
'Normal' : meaning no split in the TFCI field (either 'Logical' or 'Hard')

'Split' : meaning there is a split in the TFCI field (either 'Logical' or 'Hard') 

Split type
C-IfSplit

Enumerated (Hard, Logical)
'Hard' : meaning that TFCI (field 1) and TFCI (field 2) are each 5 bits long and each field is block coded separately.
'Logical' : meaning that on the physical layer TFCI (field 1) and TFCI (field 2) are concatenated, field 1 taking the most significant bits and field 2 taking the least significant bits).  The whole is then encoded with a single block code.



Length of TFCI2
C-SplitType

Integer (1..10)
This IE indicates the length measured in number of bits of TFCI (field2).  
If the IE is absent, the Length of TFCI2 is equal to 5 bits for the case of hard split type.

Condition
Explanation

IfSplit
The IE shall be present if the TFCI signalling option IE is set to ”Split”. 

SplitType
The IE shall be present if the Split type IE is set to ”Logical” or “Hard” with the Length of TFCI2 only except for 5 bits.


· 
· 
· 
· 
Third Solution: 

The Length of TFCI2 IE is changed to be optional in the table and condition description is move to procedure text.

In the Radio Link Setup, Synchronised Radio Link Reconfiguration Preparation and Unsynchronised Radio Link Reconfiguration procedure, texts for successful operation are added as follows (e.g. for Radio Link Setup procedure):
[FDD – If the RADIO LINK SETUP REQUEST message includes the Length of TFCI2 IE and the TFCI signalling option IE is set to ‘Split’, then the Node B shall apply the length of TFCI (field 2) indicated in the message.]

[FDD – If RADIO LINK SETUP REQUEST message does not include the Length of TFCI2 IE and the Split Type IE is present with the value ‘Hard’, then the Node B shall assume the length of the TFCI (field 2) is 5 bits.]

In the Radio Link Setup, Synchronised Radio Link Reconfiguration Preparation and Unsynchronised Radio Link Reconfiguration procedure, texts for Abnormal Conditions are added as follows (e.g. for Radio Link Setup procedure):
[FDD – If the RADIO LINK SETUP REQUEST message includes the Length of TFCI2 IE, but the TFCI signalling option IE is set to “Normal”, then the Node B shall reject the procedure using the RADIO LINK SETUP FAILURE message.

[FDD – If the RADIO LINK SETUP REQUEST message does not include the Length of TFCI2 IE but the Split type IE is set to “Logical”, then the Node B shall reject the procedure using the RADIO LINK SETUP FAILURE message.

[FDD – If the RADIO LINK SETUP REQUEST message includes the Length of TFCI2 IE and the Length of TFCI2 IE is set to 5, but the Split type IE is set to “Hard”, then the Node B shall reject the procedure using the RADIO LINK SETUP FAILURE message.

9.2.2.50
TFCI signalling mode

This parameter indicates if the normal or split mode is used for the TFCI. In the event that the split mode is to be used then the IE indicates whether the split is 'Hard' or 'Logical', and in the event that the split is 'Logical' the IE indicates the number of bits in TFCI (field 2).

IE/Group Name
Presence
Range
IE type and reference
Semantics description

TFCI signalling option
M

ENUMERATED (Normal, Split)
'Normal' : meaning no split in the TFCI field (either 'Logical' or 'Hard')

'Split' : meaning there is a split in the TFCI field (either 'Logical' or 'Hard') 

Split type
C-IfSplit

Enumerated (Hard, Logical)
'Hard' : meaning that TFCI (field 1) and TFCI (field 2) are each 5 bits long and each field is block coded separately.

'Logical' : meaning that on the physical layer TFCI (field 1) and TFCI (field 2) are concatenated, field 1 taking the most significant bits and field 2 taking the least significant bits).  The whole is then encoded with a single block code.



Length of TFCI2
OC-SplitType

Integer (1..10)
This IE indicates the length measured in number of bits of TFCI (field2).  

Condition
Explanation

IfSplit
The IE shall be present if the TFCI signalling option IE is set to ”Split”. 

SplitType
The IE shall be present if the Split type IE  is set to ”Logical”.

4.3.2. Impact on RNSAP messages

Currently, on Iur interface, hard split mode is assumed that the TFCI bit for DCH and DSCH have 5 bit/5 bit length. TFCI signalling mode that contains TFCI split information is included in following RNSAP messages for DSCH split mode setting.

· RADIO LINK SETUP REQUEST

· RADIO LINK RECONFIGURATION PREPARE

· RADIO LINK RECONFIGURATION REQUEST

Since logical split mode information does not need to be transmitted to DRNC, the information for TFCI signalling mode described in NBAP message contains only the information on TFCI Signalling mode for hard split as follows:

==========  TS 25.423 ==============================================

9.2.2.46
TFCI Signalling Mode 

This parameter indicates if the normal or split mode is used for the TFCI.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

TFCI Signalling Mode


ENUMERATED (Normal, Split)


===========================================================================

In the above message, if the TFCI Signalling Mode is set to be “Split” then it means hard split mode used. To support variable TFCI bits for hard split, the TFCI bit length information should be signalled to DRNC using the above RNSAP messages. For the backward compatible change, a new optional IE can be added in the above RNSAP messages with a criticality for supporting variable TFCI bit length in DSCH hard split mode.

IE/Group Name
Presence
Range
IE Type and Reference
Semantics Description
Criticality
Assigned Criticality

Length of TFCI2 for Hard Split
O

Integer (1..10)
This IE indicates the length measured in number of bits of TFCI (field2).
YES
reject

Before SRNC sets up a Radio Link in a target cell controlled by other RNC, SRNC should know if the target cell supports flexible hard split mode. In order for SRNC to get the information, DRNC can transmit the information using UPLINK SIGNALLING TRANSFER INDICATION message and Neighbouring FDD Cell Information IE in RADIO LINK SETUP/ADDITION RESPONSE/FAILURE message.
Flexible Hard Split Support Indicator IE can be transmitted by the following messages
· RADIO LINK SETUP RESPONSE

· RADIO LINK SETUP FAILURE 

· RADIO LINK ADDITION RESPONSE

· RADIO LINK ADDITION FAILURE

· UPLINK SIGNALLING TRANSFER INDICATION
9.2.2.x
 Flexible Hard Split Support Indicator

The Flexible Hard Split Support Indicator indicates whether the particular cell is capable to support Flexible Hard Split or not

IE/Group Name
Presence
Range
IE type and reference
Semantics description

Flexible Hard Split Support Indicator


ENUMERATED (Flexible Hard Split Supported, Flexible Hard Split not Supported).


4.3.3. Impact on User Plane

There is no impact on User Plane to support variable length of TFCI bit for hard split since Frame protocol already supports variable length of TFCI bit for both logical split and hard split.

4.4
Agreements and associated contributions
4.4.1 Impact on TS 25.423 

4.4.1.1
RADIO LINK SETUP REQUEST

FDD Message

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Type
M

9.2.1.40

YES
reject

Transaction ID
M

9.2.1.59

–


SRNC-Id
M

RNC-Id

9.2.1.50

YES
reject

S-RNTI
M

9.2.1.53

YES
reject

D-RNTI
O

9.2.1.24

YES
reject

Allowed Queuing Time
O

9.2.1.2

YES
reject

UL DPCH Information

1


YES
reject

>UL Scrambling Code
M

9.2.2.53

–


>Min UL Channelisation Code Length 
M

9.2.2.25

–


>Max Number of UL DPDCHs
C – CodeLen

9.2.2.24

–


>Puncture Limit
M

9.2.1.46
For the UL.
–


>TFCS
M

TFCS for the UL 9.2.1.63

–


>UL DPCCH Slot Format
M

9.2.2.52

–


>Uplink SIR Target
O

Uplink SIR

9.2.1.69

–


>Diversity mode
M

9.2.2.8

–


>SSDT Cell Identity Length
O

9.2.2.41

–


>S Field Length
O

9.2.2.36

–


   >DPC Mode
O

9.2.2.12A

YES
reject

DL DPCH Information

1


YES
reject

>TFCS
M

TFCS for the DL.

9.2.1.63

–


>DL DPCH Slot Format
M

9.2.2.9

–


>Number of DL Channelisation Codes
M

9.2.2.26A

–


>TFCI Signalling Mode
M

9.2.2.46

–


>TFCI Presence
C- SlotFormat

9.2.1.55

–


>Multiplexing Position
M

9.2.2.26

–


>Power Offset Information

1


–


>>PO1
M

Power Offset
9.2.2.30
Power offset for the TFCI bits.
–


>>PO2
M

Power Offset
9.2.2.30
Power offset for the TPC bits.
–


>>PO3
M

Power Offset
9.2.2.30
Power offset for the pilot bits.
–


>FDD TPC Downlink Step Size
M

9.2.2.16

–


>Limited Power Increase
M

9.2.2.21A

–


   >Inner Loop DL PC Status
M

9.2.2.21a

–


>Length of TFCI2 for Hard Split
O

9.2.2.x

YES
reject

DCH Information
M

DCH FDD Information

9.2.2.4A

YES
reject

DSCH Information
O

DSCH FDD Information

9.2.2.13A

YES
reject

RL Information

1…<maxnoofRLs>


EACH
notify









4.4.1.2
RADIO LINK RECONFIGURATION PREPARE

FDD Message

IE/Group Name
Presence
Range
IE Type and Reference
Semantics Description
Criticality
Assigned Criticality

Message Type
M

9.2.1.40

YES
reject

Transaction ID 
M

9.2.1.59

–


Allowed Queuing Time
O

9.2.1.2

YES
reject

UL DPCH Information

0..1


YES
reject

>UL Scrambling Code
O

9.2.2.53

–


>UL SIR Target
O

Uplink SIR

9.2.1.69

–


>Min UL Channelisation Code Length
O

9.2.2.25

–


>Max Number of UL DPDCHs
C – CodeLen

9.2.2.24

–


>Puncture Limit
O

9.2.1.46
For the UL.
–


>TFCS
O

9.2.1.63
TFCS for the UL.
–


>UL DPCCH Slot Format
O

9.2.2.52

–


>Diversity Mode
O

9.2.2.8

–


>SSDT Cell Identity Length
O

9.2.2.41

–


>S-Field Length
O

9.2.2.36

–


DL DPCH Information

0..1


YES
reject

>TFCS
O

9.2.1.63
TFCS for the DL.
–


>DL DPCH Slot Format
O

9.2.2.9

–


>Number of DL Channelisation Codes
O

9.2.2.26A

–


>TFCI Signalling Mode
O

9.2.2.46

–


>TFCI Presence
C- SlotFormat

9.2.1.55

–


>Multiplexing Position
O

9.2.2.26

–


>Limited Power Increase
O

9.2.2.21A

–


>Length of TFCI2 for Hard Split
O

9.2.2.x

YES
reject

DCHs to Modify
O

FDD DCHs to Modify

9.2.2.13C

YES
reject

DCHs to Add
O

DCH FDD Information

9.2.2.4A

YES
reject

DCHs to Delete

0..<maxnoofDCHs>


GLOBAL
reject









4.4.1.3
UPLINK SIGNALLING TRANSFER INDICATION
FDD Message
IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Type
M

9.2.1.40

YES
ignore

Transaction ID
M

9.2.1.59

–


UC-Id
M

9.2.1.71

YES
ignore

SAI
M

9.2.1.52

YES
ignore

Cell GAI
O

9.2.1.5A

YES
ignore

C-RNTI
M

9.2.1.14

YES
ignore

S-RNTI
M

9.2.1.54

YES
ignore

D-RNTI
O

9.2.1.24

YES
ignore

Propagation Delay
M

9.2.2.33

YES
ignore

STTD Support Indicator
M

9.2.2.45

YES
ignore

Closed Loop Mode1 Support Indicator
M

9.2.2.2

YES
ignore

Closed Loop Mode2 Support Indicator
M

9.2.2.3

YES
ignore

L3 Information
M

9.2.1.32

YES
ignore

CN PS Domain Identifier
O

9.2.1.12

YES
ignore

CN CS Domain Identifier
O

9.2.1.11

YES
ignore

URA Information
O

9.2.1.70B

YES
ignore

Cell GA Additional Shapes
O

9.2.1.5B

​​YES
ignore

Flexible Hard Split Support Indicator
O

9.2.2.x

YES
ignore

4.4.1.4 (9.2.1.41B)
Neighbouring FDD Cell Information

The Neighbouring FDD Cell Information IE provides information for FDD cells that are a neighbouring cells to a cell in the DRNC.

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Neighbouring FDD Cell Information

1..<maxnoofFDDneighbours>


–


>C-Id
M

9.2.1.6

–


>UL UARFCN
M

UARFCN

9.2.1.66
Corresponds to Nu in ref. [6]
–


>DL UARFCN
M

UARFCN

9.2.1.66
Corresponds to Nd in ref. [6]
–


>Frame Offset
O

9.2.1.30

–


>Primary Scrambling Code
M

9.2.1.45

–


>Primary CPICH Power
O

9.2.1.44

–


>Cell Individual Offset
O

9.2.1.7

–


>Tx Diversity Indicator
M

9.2.2.50




>STTD Support Indicator
O

9.2.2.45

–


>Closed Loop Mode1 Support Indicator
O

9.2.2.2

–


>Closed Loop Mode2 Support Indicator
O

9.2.2.3

–


>Restriction State Indicator
O

9.2.1.48C

YES
ignore

>Flexible Hard Split Support Indicator
O

9.2.2.x

YES
ignore

4.4.1.5 New Introduced Information Elements

4.4.1.5.1 
Length of TFCI2 for Hard Split 
This IE indicates the length measured in number of bits of TFCI (field2).

IE/Group Name
Presence
Range
IE type and reference
Semantics description

Length of TFCI2 for Hard Split


Integer (1..10)


4.4.1.5.2
Flexible Hard Split Support Indicator
The Flexible Hard Split Support Indicator indicates whether the particular cell is capable to support Flexible Hard Split or not.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

Flexible Hard Split Support Indicator


ENUMERATED (Flexible Hard Split Supported, Flexible Hard Split not Supported).


4.4.2   Impact on TS 25.433

In the Radio Link Setup, Synchronised Radio Link Reconfiguration Preparation and Unsynchronised Radio Link Reconfiguration procedure, texts for successful operation are added as follows (e.g. for Radio Link Setup procedure):

[FDD – If the RADIO LINK SETUP REQUEST message includes the Length of TFCI2 IE and the TFCI signalling option IE is set to “Split”, then the Node B shall apply the length of TFCI (field 2) indicated in the message.]

[FDD – If the RADIO LINK SETUP REQUEST message does not include the Length of TFCI2 IE and the Split type IE is present with the value “Hard”, then the Node B shall assume the length of the TFCI (field 2) is 5 bits.]

In the Radio Link Setup, Synchronised Radio Link Reconfiguration Preparation and Unsynchronised Radio Link Reconfiguration procedure, texts for Abnormal Conditions are added as follows (e.g. for Radio Link Setup procedure):

[FDD – If the RADIO LINK SETUP REQUEST message includes the Length of TFCI2 IE but the TFCI signalling option IE is set to “Normal”, then the Node B shall reject the procedure using the RADIO LINK SETUP FAILURE message.

[FDD – If the RADIO LINK SETUP REQUEST message does not include the Length of TFCI2 IE but the Split type IE is set to “Logical”, then the Node B shall reject the procedure using the RADIO LINK SETUP FAILURE message.

[FDD – If the RADIO LINK SETUP REQUEST message includes the Length of TFCI2 IE and the Length of TFCI2 IE is set to “5”, but the Split type IE is set to “Hard”, then the Node B shall reject the procedure using the RADIO LINK SETUP FAILURE message.

9.2.2.50
TFCI signalling mode

This parameter indicates if the normal or split mode is used for the TFCI. In the event that the split mode is to be used then the IE indicates whether the split is 'Hard' or 'Logical', and in the event that the split is 'Logical' the IE indicates the number of bits in TFCI (field 2).

IE/Group Name
Presence
Range
IE type and reference
Semantics description

TFCI signalling option
M

ENUMERATED (Normal, Split)
'Normal' : meaning no split in the TFCI field (either 'Logical' or 'Hard')

'Split' : meaning there is a split in the TFCI field (either 'Logical' or 'Hard') 

Split type
C-IfSplit

Enumerated (Hard, Logical)
'Hard' : meaning that TFCI (field 1) and TFCI (field 2) are each 5 bits long and each field is block coded separately.

'Logical' : meaning that on the physical layer TFCI (field 1) and TFCI (field 2) are concatenated, field 1 taking the most significant bits and field 2 taking the least significant bits).  The whole is then encoded with a single block code.



Length of TFCI2
OC-SplitType

Integer (1..10)
This IE indicates the length measured in number of bits of TFCI (field2).  

Condition
Explanation

IfSplit
The IE shall be present if the TFCI signalling option IE is set to ”Split”. 

SplitType
The IE shall be present if the Split type IE  is set to ”Logical”.

4.5
Specification Impact and associated Change Request
4.5.1 List of Change Requests
The Change Requests related to Flexible hard split are listed in table 1.

Table 1: List of Change request for flexible hard split.

3G TS/TR
Title
CR number
Clause/Subclause
Remarks

3G TS 25.433 
NBAP Signalling support for flexible hard split
xxx
8.2.17, 8.3.2, 8.3.5, 9.2.2.50, 9.3


3G TS 25.423 
RNSAP Signalling support for flexible hard split
xxx
9.1.3, 9.1.11, 9.1.24, 9.2.1.41B, 9.2.2.x1, 9.2.2.x2


3GPP


