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1. 
Introduction
At last RAN3 meeting, the capability for combined feature for Single Stream MIMO and DC-HSDPA was agreed to be introduced in [1]. 
This contribution discuss about the possible improvement for the implementation for the capability information to be introduced for Rel9 feature or post Rel9 feature work over DC-HSDPA feature.  
------------------------------------------------------Reference----------------------------------------------------
9.2.2.113
Multi Cell Capability Info

This parameter defines the Multi Cell capability information for a Local Cell.

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

	Multi Cell Capability
	M
	
	ENUMERATED (Multi Cell Capable, Multi Cell non Capable)
	
	–
	

	Possible Secondary Serving Cell List
	
	0..<maxnoofHSDSCH-1>
	
	For secondary serving HS-DSCH cell.
	–
	

	>Possible Secondary Serving Cell
	M
	
	Local Cell ID

9.2.1.38
	Cells possible to serve in multicell adjacent carrier operation[22] (same sector)
	–
	

	Multi Cell and Single Stream MIMO Capability
	O
	
	9.2.2.xx
	Shall be ignore if the Multi Cell Capability IE set to “Multi Cell non Capable”.
	YES
	ignore


	Range bound
	Explanation

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


[FDD - The Node B shall include the Multi Cell Capability Info IE and set the Multi Cell Capability IE value to "Multi Cell Capable" for every Multi Cell operation capable Local Cell, and if the cell can be the serving HS-DSCH then the possible cells to serve multiple adjacent carrier operation[22] (same sector) that can act as secondary serving HS-DSCH shall be listed in the Possible Secondary Serving Cell List IE. The Node B shall include the Multicell and Single Stream MIMO Combined Capability IE set to "Multi Cell and Single Stream MIMO Capable" for every Multi Cell and Single Stream MIMO-capable Local Cell in the Multi Cell Capability Info IE ]
2. 
Discussion and Proposal
Capability Information for features work over DC-HSDPA: 
In the Rel9, the following three features have been/will be introduced and it has been agreed to introduce capability for each feature. 

· MIMO
· Single Stream MIMO

· DC-HSUPA
At the last RAN3 meeting, it was agreed to introduce capability for Single Stream MIMO into the “Multi Cell Capability Information” as described in section 1. 

However, this approach may not be the most suitable approach since likely more feature work over DC-HSDPA will be introduced in future. 
Recently RAN3 has agreed to introduce bitmap capability information in UE Support Indicator Extension into NBAP/RNSAP for considering future extension in same way as RNSAP: Cell Capability Container, not introducing a new capability IE every time each feature is introduced.
This approach can be also applied for the cell capability for features work over DC-HSDPA.

Thus, it is proposed to apply the bitmap approach for capability information for features work over DC-HSDPA. 
Proposal 1) Application of Bitmap approach for capability info for features over DC-HSDPA
Confirmation on Possible Secondary Cell list:
As of Multi Cell Capability, the 1 bit capability/support indicator in the bitmap information tells the cell(Cell_A)’s capability for the new feature work over DC-HSDPA in case the cell(Cell_A) serves as primary HS-DSCH serving cell. 

Now question is usage/meaning of the existing Possible Secondary Serving Cell in Rel9 spec in case the cell supports the new features over DC-HSDPA. 

There are the following three alternatives can be thought of: 
Alt 1) The Possible Secondary Cell List indicates the cells can be served as secondary HS-DSCH Serving cell for the cell_A and can execute all features indicated as “capable” in the new bitmap capability information for the cell_A.  

This is simple but this would generate some restrictions in the network. 

For example, at first DC-HSDPA feature has been introduced into the Node B and as the Possible Secondary Cell List for the Cell_A, Cell_B and Cell_C are defined. 

And the Node B is upgraded to support Rel9 feature, e.g. DC-HSUPA and the feature is installed into Cell_A and Cell_B but not to Cell_C. 

In the above case, the Possible Secondary Cell List for Cell_A indicates Cell_B only even if Cell_C can be secondary HS-DSCH Serving Cell (but can not operate DC-HSDPA) and Cell_C can not be used as secondary cell until it is upgraded to support DC-HSUPA.  

It can be assumed that this restriction is not favourite approach for operators. 
Alt2) The Possible Secondary Cell List indicates the cell can be served just as secondary HS-DSCH Serving cell as of Rel8 in case the cell (Cell_A) serves as primary HS-DSCH serving cell. And introduction of new IE: Possible Secondary Cell List Extension for each feature work over DC-HSDPA which indicates the cell being served as secondary HS-DSCH Serving cell with the execution of the feature.  
The above example can be set as below: 
· Possible Secondary Cell List for Cell_A: Cell_B and Cell_C

· DC-HSUPA Possible Secondary Cell List for Cell_A : Cell_B 

The solution can remove the restriction above completely. 
There is a drawback to increase signalling load, however, this is necessary information. 

As one possible solution to reduce signalling load, in case value of the Rel8: Possible Secondary Cell List and one for the Rel9: xx Possible Secondary Cell List are identical, it is allowed not to set the Rel9 IE and RNC configure that IE takes same value with the Rel8 IE. This solution can reduce the signalling load in same level with one for Alt1) for some cases. 
Alt3) The Possible Secondary Cell List indicates the cells can be served as secondary HS-DSCH Serving cell for Cell_A and can execute all features indicated as “capable” in the new bitmap capability information of the secondary cell. 

The above example can be set as below: 

· Possible Secondary Cell List for Cell_A: Cell_B and Cell_C

· DC-HSUPA capability for the Cell_B : Capable 

· DC-HSUPA Capability for the Cell_C: Non-capable

RNC is able to know that Cell_B can be operated as secondary cell for Cell_A and operate the DC-HSUPA and Cell_C can be operated as secondary cell for the Cell_A but can not operate the DC-HSUPA.  
This alternative is the simiplest and keeps the flexibility.
Considering above, it is proposed to take Alt３ 
Proposal 2) Clarify that the capability information for the local cell means the capability as primary cell and secondary cell’s.
3. 
Conclusion

This contribution discusses about a new approach to implement capability information for features work with DC-HSDPA. 

It is proposed RAN3 to discuss and agree
Proposal 1) Application of Bitmap approach for capability info for features over DC-HSDPA

Proposal 2) Clarify that the capability information for the local cell means the capability as primary cell and secondary cell’s.
(Note: Two proposals can be independent.)

If RAN3 agrees the proposals, Nokia Siemens Network is willing to prepare necessary CRs for implementing the changes in ANNEX. 
Reference:

[1] R3-092619: Single Stream MIMO for DC-HSDPA : 25.433 CR, Nokia Siemens Networks, Nokia Siemens Networks
ANNEX: 

Implementation of proposals in NBAP:
The proposed changes can be introduced in the following way into NBAP specification.
9.2.2.113
Multi Cell Capability Info

This parameter defines the Multi Cell capability information for a Local Cell.

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

	Multi Cell Capability
	M
	
	ENUMERATED (Multi Cell Capable, Multi Cell non Capable)
	
	–
	

	Possible Secondary Serving Cell List
	
	0..<maxnoofHSDSCH-1>
	
	For secondary serving HS-DSCH cell.
	–
	

	>Possible Secondary Serving Cell
	M
	
	Local Cell ID

9.2.1.38
	Cells possible to serve in multicell adjacent carrier operation[22] (same sector)
	–
	

	Multi Cell Capability Extension
	O
	
	9.2.2.xx
	Shall be ignore if the Multi Cell Capability IE set to “Multi Cell non Capable”.
	YES
	ignore


9.2.2.xx

Multi Cell Capability Extension

The Multi Cell Capability Extension indicates which functionalities work with Multi Cell function a cell supports.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Multi Cell Capability Extension Info
	O
	
	BIT STRING (32)
	Each bit indicates whether a cell supports a particular functionality works with multi cell operation or not as primary serving cell and secondary serving cell. 
The value 1 of a bit indicates that the corresponding functionality is supported in a cell and value 0 indicates that the corresponding functionality is not supported in a cell. Each bit is defined as follows,
the first bit: Multicell and MIMO Combined 

Support Indicator,

the second bit: Multicell and Single Stream MIMO Combined Support Indicator, 
the third bit: Multicell E-DCH Support Indicator, 
Note that undefined bits are considered as a spare bit and spare bits shall be set to 0 by the transmitter and shall be ignored by the receiver.


Implementation of proposals in RNSAP:
3.1.1 9.1.24
UPLINK SIGNALLING TRANSFER INDICATION
3.1.1.1 9.1.24.1
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
	
	9.2.1.53
	
	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

	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

	DPC Mode Change Support Indicator
	O
	
	9.2.2.56
	
	YES
	ignore

	Common Transport Channel Resources Initialisation Not Required
	O
	
	9.2.1.12F
	
	YES
	Ignore

	Cell Capability Container FDD
	O
	
	9.2.2.D
	
	YES
	ignore

	SNA Information 
	O
	
	9.2.1.52Ca
	
	YES
	ignore

	Cell Portion ID
	O
	
	9.2.2.E
	
	YES
	ignore

	Active MBMS Bearer Service List
	
	0..<maxnoofActiveMBMS>
	
	
	GLOBAL
	ignore

	>TMGI
	M
	
	9.2.1.80
	
	–
	

	>Transmission Mode
	M
	
	9.2.1.81
	
	–
	

	Inter-frequency Cell List
	
	0..<maxCellsMeas>
	
	
	GLOBAL
	ignore

	>DL UARFCN
	M
	
	UARFCN

9.2.1.66
	
	–
	

	>UL UARFCN
	O
	
	UARFCN

9.2.1.66
	
	–
	

	>Primary Scrambling Code
	M
	
	9.2.1.45
	
	–
	

	Extended Propagation Delay
	O
	
	9.2.2.33a
	
	YES
	ignore

	HS-DSCH-RNTI
	O
	
	9.2.1.30P
	
	YES
	ignore

	Multiple PLMN List
	O
	
	9.2.1.117
	
	YES
	ignore

	E-RNTI
	O
	
	9.2.1.94
	
	YES
	ignore

	Max UE DTX Cycle
	C-DTX-DRXCapability
	
	9.2.2.87
	
	YES
	ignore

	Multi Cell Capability Extension Info
	O
	
	9.2.2.xx
	
	YES
	ignore


	Condition
	Explanation

	DTX-DRXCapability
	The IE shall be present if the Continuous Packet Connectivity DTX-DRX Support Indicator IE in Cell Capability Container FDD IE is set to 1.


	Range bound
	Explanation

	maxnoofActiveMBMS
	Maximum number of MBMS bearer services that are active in parallel.

	maxCellsMeas
	Maximum number of inter-frequency cells measured by a UE.


9.2.1.41B
Neighbouring FDD Cell Information

The Neighbouring FDD Cell Information IE provides information for FDD cells that are 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
	
	–
	

	>Not Used
	O
	
	NULL
	
	–
	

	>Restriction State Indicator
	O
	
	9.2.1.48C
	
	YES
	ignore

	>DPC Mode Change Support Indicator
	O
	
	9.2.2.56
	
	YES
	ignore

	>Coverage Indicator
	O
	
	9.2.1.12G
	
	YES
	ignore

	>Antenna Co-location Indicator
	O
	
	9.2.1.2C
	
	YES
	ignore

	>HCS Prio
	O
	
	9.2.1.30N
	
	YES
	ignore

	>Cell Capability Container FDD
	O
	
	9.2.2.D
	
	YES
	ignore

	>SNA Information
	O
	
	9.2.1.52Ca
	
	YES
	ignore

	>Frequency Band Indicator
	O
	
	9.2.2.59
	
	YES
	ignore

	>Max UE DTX Cycle
	C-CPC-DTX-DRXCapable
	
	9.2.2.87
	
	YES
	ignore

	>Multiple PLMN List
	O
	
	9.2.1.117
	
	YES
	ignore

	>Secondary Serving Cell List
	C-MC-Capable
	
	9.2.2.101
	
	YES
	ignore

	>Dual Band Secondary Serving Cell List
	C-DB-Capable
	
	Secondary Serving Cell List 9.2.2.101
	
	YES
	ignore

	Multi Cell Capability Extension Info
	O
	
	9.2.2.xx
	
	YES
	ignore


9.2.2.xx

Multi Cell Capability Extension Info
The Multi Cell Capability Extension indicates which functionalities work with Multi Cell function a cell supports.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Multi Cell Capability Extension Info
	O
	
	BIT STRING (32)
	Each bit indicates whether a cell supports a particular functionality works with multi cell operation or not as primary serving cell and secondary serving cell. 
The value 1 of a bit indicates that the corresponding functionality is supported in a cell and value 0 indicates that the corresponding functionality is not supported in a cell. Each bit is defined as follows,
the first bit: Multicell and MIMO Combined 

Support Indicator,

the second bit: Multicell and Single Stream MIMO Combined Support Indicator, 
the third bit: Multicell E-DCH Support Indicator, 
Note that undefined bits are considered as a spare bit and spare bits shall be set to 0 by the transmitter and shall be ignored by the receiver.


3.1.1.2 9.2.2.D
Cell Capability Container FDD
The Cell Capability Container FDD indicates which functionalities a cell supports.

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

	Cell Capability Container FDD
	
	
	BIT STRING (32)
	Each bit indicates whether a cell supports a particular functionality or not. The value 1 of a bit indicates that the corresponding functionality is supported in a cell and value 0 indicates that the corresponding functionality is not supported in a cell. Each bit is defined as follows.

The first bit:Reserved.

The second bit: Delayed Activation Support Indicator.

The third bit: HS-DSCH Support Indicator.

The fourth bit:Reserved.

The fifth bit: F-DPCH Support Indicator.

The sixth bit: E-DCH Support Indicator.
The seventh bit: E-DCH TTI2ms Support Indicator. 

The eighth bit: E-DCH 2sf2and2sf4 and all inferior SFs Support Indicator.

The ninth bit: E-DCH 2sf2 and all inferior SFs Support Indicator.

The tenth bit: E-DCH 2sf4 and all inferior SFs Support Indicator.

The eleventh bit: E-DCH sf4 and all inferior SFs Support Indicator.

The twelveth bit: E-DCH sf8 and all inferior SFs Support Indicator.

The thirteenth bit: E-DCH HARQ IR Combining Support Indicator.

The fourteenth bit: E-DCH HARQ Chase Combining Support Indicator.

The fifteenth bit: Continuous Packet Connectivity DTX-DRX Support Indicator.

The sixteenth bit: Continuous Packet Connectivity HS-SCCH less Support Indicator.

The seventeenth bit: MIMO Support Indicator.
The eighteenth bit: SixteenQAM UL Support Indicator.

The nineteenth bit:  Flexible MAC-d PDU Size Support Indicator.

The twentieth bit: F-DPCH Slot Format Support Indicator.

The twentyfirst bit: SixtyfourQAM DL Support Indicator.

The twentysecond bit: Flexible E-DCH MAC-d PDU Size Support Indicator.

The twentythird bit: E-DPCCH Power Boosting Support Indicator.

The twentytfourth bit: SixtyfourQAM DL and MIMO Combined Support Indicator.
This bit shall not be set to 1 if SixtyfourQAM DL Support Indicator is set to 0 or MIMO Support Indicator is set to 0.

The twentyfifth bit: Multi Cell Support Indicator
The twentysixth bit: MBMS Support Indicator.

The twentyseventh bit: TX Diversity on DL Control Channels by MIMO Capable UE when MIMO operation is Active Support Indicator.
Note that undefined bits are considered as a spare bit and spare bits shall be set to 0 by the transmitter and shall be ignored by the receiver. Note that Reserved bits are not considered as a spare bit. They shall however be set to 0 by the transmitter and shall be ignored by the receiver.


























































































































