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1
Introduction

The work item "Dual-Cell HSUPA” was agreed at RAN#43 [1]. The objective of the work item is to specify Dual-cell HSUPA operation for the following scenario: 
· The dual carrier transmission only applies to HSUPA UL physical channels and DPCCH
· The carriers belong to the same Node-B and are on adjacent carriers

· Operation with at least 2 carriers configured simultaneously in downlink 

This document discusses the structure of the additional information elements required for the basic radio link handling of the secondary radio link in the NBAP and RNSAP specifications.
2
Discussion
This chapter proposes an IE structure for the basic definition of the secondary E-DCH radio links in Dual Cell E-DCH operation. The discussion in this chapter is based on the Radio Link Setup procedure. A corresponding structure can be applied in the other radio link handling procedures. In the Annex at the end of this document the proposed structure is outlined with comments to the tables.
2.1


RADIO LINK SETUP REQUEST
2.1.1
RL specific IEs
For E-DCH several E-DCH RLs may be included in the active set. The NBAP/RNSAP structure therefore includes RL specific information for E-DCH RLs. This structure should be reused for the radio link specific information related to the secondary radio links in Dual Cell E-DCH operation. The IE: RL Specific E-DCH Information shall be used also to define the Radio Link Specific E-DCH information for the secondary Radio Links. Looking closer into this IE it can be concluded that no mandatory IEs would cause any issues for the secondary E-DCH radio link. 
One new IE (at least) would be needed to provide information about the type of radio link, - "secondary radio link" or - "not secondary radio link".

Conclusion: RL Specific E-DCH Information IE shall be reused for the radio link specific information required for the Dual Cell E-DCH secondary radio links. At least one new IE is added: Secondary Radio Link
2.1.2
IEs related to the physical channel or only the serving E-DCH radio link
There are a number of IEs for E-DCH that are not related to a particular Radio Link, for example the UL-DPCH scrambling code and E-DPCH information.

When Dual-Cell HSDPA was introduced an additional information element structure was introduced to define the secondary serving HS-DSCH Radio Link in the procedures Radio Link Setup, Radio Link Addition and Radio Link Reconfiguration. The same approach should be applied for the IEs that shall be carrier specific but that are not Radio Link specific. 
A new IE structure is added Additional UL Cell Information RL SETUP IE. For the cell specific IEs in the existing single cell E-DCH structure, corresponding IEs have to be present in the new structure, for example:

· UL Scrambling Code (for the secondary carrier)
· Maximum Set of E-DPDCHs 
· E-RGCH 2-Index-Step Threshold
· E-RGCH 3-Index-Step Threshold
· Minimum Reduced E-DPDCH Gain Factor (see [2], an LS from RAN1 also applicable to RAN3)
· Serving E-DCH Radio Link (identifying the RL ID of the secondary serving Radio Link)
Note: Looking at the existing IE E-DCH FDD Information it is not obvious if any of the sub-IEs shall be cell specific, but if so the current IE shall not be reused as too many IEs in this structure are mandatory (see the Annex).

The exact details regarding the cell specific IEs are still FFS and depend on decisions in RAN1 and RAN2, but at least some IEs will be needed and a new structure is therefore required.
Conclusion: For the definition of the secondary E-DPCH and other non RL related information an alternative IE structure shall be added in a corresponding way as done for Dual-Cell HSDPA.

2.2
RADIO LINK SETUP RESPONSE
In the response message for single cell the E-DCH related IEs are included in the RL Information Response IE loop, providing an entry per radio link. For the following IEs a number of sub-IEs exist: 
· E-DCH FDD Information Response
· E-DCH FDD DL Control Channel Information
All sub-IEs of these IE structures are optional. For the response message the current IE RL Information Response can be used to provide the cell specific response IEs with changes only to the procedure text. Note: It is FFS if new IEs are needed in the structure of the IE RL Information Response, if so it can easily be done as there is an entry per RL.
Conclusion: RL Information Response IE shall be reused for the response information required for the secondary radio links in Dual Cell E-DCH operation.
3
Proposal

It is proposed to agree the structure for IEs controlling the basic radio link handling in Dual Cell E-DCH operation outlined in section 2.
4
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Annex
A.1
Messages

9.1.36
RADIO LINK SETUP REQUEST

9.1.36.1
FDD message

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

	Message Discriminator
	M
	
	9.2.1.45
	
	–
	

	Message Type
	M
	
	9.2.1.46
	
	YES
	reject

	Transaction ID
	M
	
	9.2.1.62
	
	–
	

	CRNC Communication Context ID
	M
	
	9.2.1.18
	The reserved value "All CRNCCC" shall not be used.
	YES
	reject

	UL DPCH Information
	
	1
	
	
	YES
	reject

	>UL Scrambling Code
	M
	
	9.2.2.59
	
	–
	

	>Min UL Channelisation Code Length
	M
	
	9.2.2.22
	
	–
	

	>Max Number of UL DPDCHs
	C-CodeLen
	
	9.2.2.21
	
	–
	

	>Puncture Limit
	M
	
	9.2.1.50
	For UL
	–
	

	>TFCS
	M
	
	9.2.1.58
	For UL
	–
	

	>UL DPCCH Slot Format
	M
	
	9.2.2.57
	
	–
	

	>UL SIR Target
	M
	
	UL SIR

9.2.1.67A
	
	–
	

	>Diversity Mode
	M
	
	9.2.2.9
	
	–
	

	>Not Used
	O
	
	NULL
	
	–
	

	>Not Used
	O
	
	NULL
	
	–
	

	>DPC Mode
	O
	
	9.2.2.13C
	
	YES
	reject

	>UL DPDCH Indicator For E-DCH Operation
	O
	
	9.2.2.61
	This IE may be present without the presence of the E-DPCH Information IE
	YES
	reject

	DL DPCH Information
	
	0..1
	
	
	YES
	reject

	>TFCS
	M
	
	9.2.1.58
	For DL
	–
	

	>DL DPCH Slot Format
	M
	
	9.2.2.10
	
	–
	

	>TFCI Signalling Mode
	M
	
	9.2.2.50
	
	–
	

	>TFCI Presence
	C-SlotFormat
	
	9.2.1.57
	
	–
	

	>Multiplexing Position
	M
	
	9.2.2.23
	
	–
	

	>Not Used
	O
	
	NULL
	
	–
	

	>Not Used
	O
	
	NULL
	
	–
	

	>Power Offset Information
	
	1
	
	
	–
	

	>>PO1
	M
	
	Power Offset

9.2.2.29
	Power offset for the TFCI bits
	–
	

	>>PO2
	M
	
	Power Offset

9.2.2.29
	Power offset for the TPC bits
	–
	

	>>PO3
	M
	
	Power Offset

9.2.2.29
	Power offset for the pilot bits
	_
	

	>FDD TPC DL Step Size
	M
	
	9.2.2.16
	
	–
	

	>Limited Power Increase
	M
	
	9.2.2.18A
	
	–
	

	>Inner Loop DL PC Status
	M
	
	9.2.2.18B
	
	–
	

	DCH Information
	M
	
	DCH FDD Information9.2.2.4D
	
	YES
	reject

	RL Information
	
	1..<maxnoofRLs>
	
	
	EACH
	notify

	>RL ID
	M
	
	9.2.1.53
	
	–
	

	>C-ID
	M
	
	9.2.1.9
	
	–
	

	>First RLS Indicator
	M
	
	9.2.2.16A
	
	–
	

	>Frame Offset
	M
	
	9.2.1.31
	
	–
	

	>Chip Offset
	M
	
	9.2.2.2
	
	–
	

	>Propagation Delay
	O
	
	9.2.2.35
	
	–
	

	>Diversity Control Field
	C-NotFirstRL
	
	9.2.1.25
	
	–
	

	>DL Code Information
	M
	
	FDD DL Code Information 9.2.2.14A
	
	–
	

	>Initial DL Transmission Power
	M
	
	DL Power

9.2.1.21
	Initial power on DPCH or on
F-DPCH
	–
	

	>Maximum DL Power
	M
	
	DL Power

9.2.1.21
	Maximum allowed power on DPCH or on F-DPCH
	–
	

	>Minimum DL Power
	M
	
	DL Power

9.2.1.21
	Minimum allowed power on DPCH or on F-DPCH
	–
	

	>Not Used
	O
	
	NULL
	
	–
	

	>Transmit Diversity Indicator
	C-Diversity mode
	
	9.2.2.53
	
	–
	

	>RL Specific DCH Information
	O
	
	9.2.1.53G
	
	YES
	ignore

	>Delayed Activation
	O
	
	9.2.1.24C
	
	YES
	reject

	>Primary CPICH Usage For Channel Estimation
	O
	
	9.2.2.33A
	
	YES
	ignore

	>Secondary CPICH Information
	O
	
	Common Physical Channel ID 9.2.1.13
	
	YES
	ignore

	>E-DCH RL Indication
	O
	
	9.2.2.13De
	
	YES
	reject

	>RL Specific E-DCH Information
	O
	
	9.2.2.39a
	
	YES
	ignore

	>Synchronisation Indicator
	O
	
	9.2.2.48A
	
	YES
	ignore

	>Extended Propagation Delay
	O
	
	9.2.2.35A
	
	YES
	ignore

	>F-DPCH Slot Format
	O
	
	9.2.2.93
	
	YES
	reject

	> HS-DSCH Preconfiguration Setup
	O
	
	9.2.2.112
	
	YES
	ignore

	Transmission Gap Pattern Sequence Information
	O
	
	9.2.2.53A
	
	YES
	reject

	Active Pattern Sequence Information
	O
	
	9.2.2.A
	
	YES
	reject

	DL Power Balancing Information
	O
	
	9.2.2.12B
	
	YES
	ignore

	HS-DSCH Information
	O
	
	HS-DSCH FDD Information 9.2.2.18D
	
	YES
	reject

	HS-DSCH-RNTI
	C-InfoHSDSCH
	
	9.2.1.31J
	
	YES
	reject

	HS-PDSCH RL ID
	C-InfoHSDSCH
	
	RL ID 9.2.1.53
	
	YES
	reject

	E-DPCH Information
	
	0..1
	
	
	YES
	reject

	>Maximum Set of E-DPDCHs
	M
	
	9.2.2.20C
	
	–
	

	>Puncture Limit
	M
	
	9.2.1.50
	
	–
	

	>E-TFCS Information
	M
	
	9.2.2.13Dh
	
	–
	

	>E-TTI
	M
	
	9.2.2.13Di
	
	–
	

	>E-DPCCH Power Offset
	M
	
	9.2.2.13Dj
	
	–
	

	>E-RGCH 2-Index-Step Threshold
	M
	
	9.2.2.13Ig
	
	–
	

	>E-RGCH 3-Index-Step Threshold
	M
	
	9.2.2.13Ih
	
	–
	

	>HARQ Info for E-DCH
	M
	
	9.2.2.18ba
	
	–
	

	>HS-DSCH Configured Indicator
	M
	
	9.2.2.18Ca
	
	–
	

	>E-RNTI
	O
	
	9.2.1.75
	
	YES
	reject

	>Minimum Reduced E-DPDCH Gain Factor
	O
	
	9.2.2.114
	
	YES
	ignore

	E-DCH FDD Information
	C-EDPCHInfo 
	
	9.2.2.13Da
	
	YES
	reject

	Serving E-DCH RL
	O
	
	9.2.2.48B
	
	YES
	reject

	F-DPCH Information
	
	0..1
	
	
	YES
	reject

	>Power Offset Information
	
	1
	
	
	–
	

	>>PO2
	M
	
	Power Offset
9.2.2.29
	This IE shall be ignored by Node B.
	_
	

	>FDD TPC DL Step Size
	M
	
	9.2.2.16
	
	–
	

	>Limited Power Increase
	M
	
	9.2.2.18A
	
	–
	

	>Inner Loop DL PC Status
	M
	
	9.2.2.18B
	
	–
	

	Initial DL DPCH Timing Adjustment Allowed
	O
	
	9.2.2.18K
	
	YES
	ignore

	DCH Indicator For E-DCH-HSDPA Operation
	O
	
	9.2.2.4F
	
	YES
	reject

	Serving Cell Change CFN
	O
	
	CFN

9.2.1.7
	
	YES
	reject

	Continuous Packet Connectivity DTX-DRX Information
	O
	
	9.2.2.66
	
	YES
	reject

	Continuous Packet Connectivity HS-SCCH less Information
	O
	
	9.2.2.68
	
	YES
	reject

	Additional HS Cell Information RL Setup
	
	0..<maxnoofHSDSCH-1>
	
	For secondary serving HS-DSCH cell. Max 1 in this 3GPP release. 
	EACH
	reject

	>HS-PDSCH RL ID
	M
	
	RL ID

9.2.1.53
	
	–
	

	>C-ID
	M
	
	9.2.1.9
	
	–
	

	>HS-DSCH FDD Secondary Serving Information
	M
	
	9.2.2.18Da
	
	–
	

	Additional UL Cell Information RL Setup
	
	0..<maxnoofSecFreq >
	
	Max 1 in this 3GPP release.
	EACH
	reject

	>UL Scrambling Code
	O
	
	9.2.2.59
	Present when the RL is setup on primary and secondary uplink frequency
	
	

	>Secondary E-DPCH Information
	
	0..1
	
	Exact details which IEs that are carrier specific is FFS
	
	

	>>Maximum Set of E-DPDCHs
	M
	
	
	
	
	

	>>E-RGCH 2-Index-Step Threshold
	M
	
	9.2.2.13Ig
	
	
	

	>>E-RGCH 3-Index-Step Threshold
	M
	
	9.2.2.13Ih
	
	
	

	>>Minimum Reduced E-DPDCH Gain Factor
	O
	
	9.2.2.114
	
	
	

	>Secondary E-DCH FDD Information
	C-SecEDPCHInfo
	
	9.2.2.xx
	FFS if this IE group is needed. If needed a new IE structure should be added for the secondary carrier.
	
	

	> Secondary Serving E-DCH Radio Link
	M
	
	9.2.2.48B
	
	
	

	>Secondary F-DPCH Information 
	O
	0..1
	
	FFS which IEs that has to be included (if any)
	
	

	>>FFS
	
	
	
	
	
	


	Condition
	Explanation

	CodeLen
	The IE shall be present if Min UL Channelisation Code Length IE equals to 4.

	NotFirstRL
	The IE shall be present if the RL is not the first one in the RL Information IE.

	SlotFormat
	The IE shall be present if the DL DPCH Slot Format IE is equal to any of the values from 12 to 16.

	Diversity mode
	The IE shall be present if Diversity Mode IE in UL DPCH Information IE is not set to "none".

	InfoHSDSCH
	The IE shall be present if HS-DSCH Information IE is present.

	EDPCHInfo
	This IE shall be present if E-DPCH Information IE is present.

	SecEDPCHInf
	This IE shall be present if Secondary E-DPCH Information IE is present.


	Range Bound
	Explanation

	maxnoofRLs
	Maximum number of RLs for one UE

	maxnoofHSDSCH-1
	Maximum number of Secondary Serving HS-DSCH cells for one UE

	maxnoofSecFreq
	Maximum number of secondary uplink frequencies for one UE


9.1.37
RADIO LINK SETUP RESPONSE

9.1.37.1
FDD message

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

	Message Discriminator
	M
	
	9.2.1.45
	
	–
	

	Message Type
	M
	
	9.2.1.46
	
	YES
	reject

	Transaction ID
	M
	
	9.2.1.62
	
	–
	

	CRNC Communication Context ID
	M
	
	9.2.1.18
	The reserved value "All CRNCCC" shall not be used.
	YES
	ignore

	Node B Communication Context ID
	M
	
	9.2.1.48
	The reserved value "All NBCC” shall not be used.
	YES
	ignore

	Communication Control Port ID
	M
	
	9.2.1.15
	
	YES
	ignore

	RL Information Response
	
	1..<maxnoofRLs>
	
	
	EACH
	ignore

	>RL ID
	M
	
	9.2.1.53
	
	–
	

	>RL Set ID
	M
	
	9.2.2.39
	
	–
	

	>Received Total Wide Band Power
	M
	
	9.2.2.39A
	
	–
	

	>CHOICE Diversity Indication
	M
	
	
	
	–
	

	>>Combining
	
	
	
	
	
	

	>>>RL ID
	M
	
	9.2.1.53
	Reference RL ID for the combining
	–
	

	>>Non Combining or First RL
	
	
	
	
	
	

	>>>DCH Information Response
	M
	
	9.2.1.20C
	
	–
	

	>>>E-DCH FDD Information Response
	O
	
	9.2.2.13Db 
	All current IEs are optional - reuse IE without any change
	YES
	ignore

	>Not Used
	O
	
	NULL
	
	–
	

	>SSDT Support Indicator
	M
	
	9.2.2.46
	
	–
	

	>DL Power Balancing Activation Indicator
	O
	
	9.2.2.12C
	
	YES
	ignore

	>E-DCH RL Set ID
	O
	
	RL Set ID

9.2.2.39
	
	YES
	ignore

	>E-DCH FDD DL Control Channel Information
	O
	
	9.2.2.13Dc
	All current IEs are optional - reuse IE without any change
	YES
	ignore

	>Initial DL DPCH Timing Adjustment
	O
	
	DL DPCH Timing Adjustment

9.2.2.10A
	
	YES
	ignore

	> HS-DSCH Preconfiguration Info
	O
	
	9.2.2.111
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.17
	
	YES
	ignore

	HS-DSCH Information Response
	O
	
	HS-DSCH FDD Information Response 9.2.2.18E
	
	YES
	ignore

	Continuous Packet Connectivity HS-SCCH less Information Response
	O
	
	9.2.2.69
	
	YES
	ignore

	Additional HS Cell Information Response
	
	0..<maxnoofHSDSCH-1>
	
	For secondary serving HS-DSCH cell. Max 1 in this 3GPP release. 
	EACH
	ignore

	>HS-PDSCH RL ID
	M
	
	RL ID 9.2.1.53
	
	–
	

	>HS-DSCH FDD Secondary Serving Information Response
	M
	
	9.2.2.18EA
	
	–
	


	Range Bound
	Explanation

	maxnoofRLs
	Maximum number of RLs for one UE

	maxnoofHSDSCH-1
	Maximum number of Secondary Serving HS-DSCH cells for one UE


A.2
E-DCH FDD Information
The E-DCH FDD Information IE and mandatory sub-IE -  E-DCH MAC-d Flows Information IE include a lot of non cell specific IEs that are mandatory.
9.2.2.13Da
E-DCH FDD Information

The E-DCH FDD Information IE provides information for an E-DCH to be established.

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

	E-DCH MAC-d Flows Information
	M
	
	9.2.2.13M
	
	–
	

	HARQ Process Allocation For 2ms Scheduled Transmission Grant
	O
	
	HARQ Process Allocation for 2ms TTI

9.2.2.13Dn
	If this IE is not included, scheduled transmission in all HARQ processes is allowed.
	–
	

	E-DCH Maximum Bitrate 
	O
	
	9.2.2.13T
	
	–
	

	E-DCH Processing Overload Level
	O
	
	9.2.1.79
	
	–
	

	E-DCH Reference Power Offset
	O
	
	9.2.2.13Y
	FFS if this IE is carrier specific
	–
	

	E-DCH Power Offset for Scheduling Info
	O
	
	9.2.1.85
	FFS if this IE is carrier specific
	YES
	ignore

	SixteenQAM UL Operation Indicator
	O
	
	9.2.2.88A
	
	YES
	reject

	E-AGCH Table Choice
	C- SixteenQAM UL Operation
	
	9.2.2.100
	If the SixteenQAM UL operation is not configured for this UE, Table 16B for E-AGCH in [8] shall be used.
	YES
	ignore


	Condition
	Explanation

	SixteenQAM UL Operation
	The IE shall be present if the SixteenQAM UL Operation Indicator IE is set to “Activate”.


9.2.2.13M
E-DCH MAC-d Flows Information
The E-DCH MAC-d Flows Information IE is used for the establishment of E-DCH MAC-d flows.

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

	E-DCH MAC-d Flow Specific Information
	
	1..<maxnoofEDCHMACdFlows>
	
	
	–
	

	>E-DCH MAC-d Flow ID
	M
	
	9.2.1.74
	
	–
	

	>Allocation/Retention Priority
	M
	
	9.2.1.1A
	
	–
	

	>TNL QoS
	O
	
	9.2.1.58A
	
	–
	

	>Payload CRC Presence Indicator
	M
	
	9.2.1.49
	
	–
	

	>Maximum Number Of Retransmissions For E-DCH
	M
	
	9.2.1.81
	
	–
	

	>E-DCH HARQ Power Offset FDD
	M
	
	9.2.2.13Dk
	
	–
	

	>E-DCH MAC-d Flow Multiplexing List
	O
	
	9.2.1.69
	
	–
	

	>CHOICE E-DCH Grant Type
	M
	
	
	
	–
	

	>>E-DCH Non-Scheduled Transmission Grant
	
	
	
	
	
	

	>>>Maximum Number of Bits per MAC-e PDU for Non-scheduled Transmission
	M
	
	9.2.2.13Dm
	If the Extended Maximum Number of Bits per MAC-e PDU for Non-scheduled Transmission IE is present, this IE shall be ignored
	–
	

	>>>HARQ Process Allocation For 2ms Non-Scheduled Transmission Grant
	O
	
	HARQ Process Allocation for 2ms TTI

9.2.2.13Dn
	If this IE is not included, transmission in all HARQ processes is allowed.
	–
	

	>>>Extended Maximum Number of Bits per MAC-e PDU for Non-scheduled Transmission
	O
	
	9.2.2.13Dr
	
	YES
	reject

	>>E-DCH Scheduled Transmission Grant
	
	
	NULL
	
	
	

	>Bundling Mode Indicator
	O
	
	9.2.2.1Bb
	
	–
	

	>E-DCH Logical Channel Information
	M
	
	9.2.1.71
	
	–
	

	>Transport Bearer Not Requested Indicator
	O
	
	9.2.2.4G
	
	YES
	ignore


	Range Bound
	Explanation

	maxnoofEDCHMACdFlows
	Maximum number of E-DCH MAC-d flows


A.3
A new IE in RL Specific E-DCH Information
9.2.2.39a
RL Specific E-DCH Information

The RL Specific E-DCH Information IE provides RL specific E-DCH Information. 

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

	RL Specific E-DCH Information
	
	1..<maxnoofEDCHMACdFlows>
	
	

	>E-DCH MAC-d Flow ID
	M
	
	9.2.1.74
	

	>Binding ID
	O
	
	9.2.1.4
	Shall be ignored if bearer establishment with ALCAP.

	>Transport Layer Address
	O
	
	9.2.1.63
	Shall be ignored if bearer establishment with ALCAP.

	E-AGCH Power Offset
	O
	
	9.2.2.13Id
	

	E-RGCH Power Offset
	O
	
	9.2.2.13Ie
	

	E-HICH Power Offset
	O
	
	9.2.2.13If
	

	Secondary Radio Link
	O
	
	BOOLEAN
	True = The Radio Link is a secondary Radio Link

False = The Radio Link is not a secondary radio Link
If not include value = false shall be assumed


	Range Bound
	Explanation

	maxnoofEDCHMACdFlows
	Maximum number of E-DCH MAC-d flows

















