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1. 
Introduction

A new Rel-13 Work Item ([1]) was approved at RAN#66 on “HSPA Dual-Band UL carrier aggregation”, and RAN3 is expected to work on this during RAN3#89bis RAN3#90, with overall completion of the WI expected in RAN#70 (December 2015).

Following the discussion paper [2], it was concluded that the only clear impact for RAN3 relates to adding Dual-Band E-DCH Capability information, and that, for NBAP, the main open aspect is whether to do this as an addition to the existing Dual Band Capability IE, or to define it separately. This document further discusses the NBAP as well as RNSAP changes.
2. 
NBAP Capability Signalling
In TS 25.433, the Node B currently provides the Dual Band Capability Info IE in the AUDIT RESPONSE and in the RESOURCE STATUS INDICATION messages. This IE is defined as follows:

There are two options in terms of defining equivalent capabilities:

1. Define a new capability IE for Dual band E-DCH operation (i.e. separate from above)
2. Re-use the above, adding new optional IEs for DC HSUPA, and also a list of possible secondary serving cells.
The second option seems to make more sense, particularly since it is expected that E-DCH Dual Band will only operate in conjunction with HS-DSCH Dual band. So at first sight, we can observe the following

Observation 1: A simple option is to add a new IE to the above (e.g. Dual Band E-DCH Capability IE), and possibly also add a list of Cells possible to serve in multicell Dual Band E-DCH operation.
2.1 Existing Multicell E-DCH Restriction

Consideration of the ASN.1 for the above IE reveals a hidden aspect however. The relevant extracts are shown below. What can be seen is that the Dual-Band-Capability-Info IE includes the possible-Secondary-Serving-Cell-List IE. This IE is a list of Possible-Secondary-Serving-Cell IEs, and this in turn can optionally have a Multicell-EDCH-Restriction IE (boolean, per cell).

When comparing the ASN.1 with the tabular, it is clear that the Multicell-EDCH-Restriction IE does not appear in the tabular, so it is useful to trace why this is the case. Note that this is not necessarily an error in the sense that one could simply assume that this IE shall not be used in the Dual Band Capability case.
In fact the Multicell-EDCH-Restriction IE is also used (and in fact was introduced to be used) in the Multi Cell Capability Info IE [3]. In [3], it is correctly pointed out that the previous ASN.1 made it impossible “to indicate for each cell of the cell list in the Multi Cell Capability Info IE (corresponding in RNSAP), if the DC-HSUPA capability is restricted for peering with the cell that can be the serving HS-DSCH cell”. To correct this, the CR moved the Multicell-EDCH-Restriction IE to a lower level, i.e., inside the Possible-Secondary-Serving-Cell IE. What is not clear is whether it was recognized at the time that this IE is also used in the Dual Band Capability Info IE, and so whether keeping the tabular unchanged was a conscious decision.
For information, the tabular for the Multi Cell Capability Info IE is shown below. 

2.2
Possible Way Forward in NBAP
For HS-DSCH, the capability IE currently indicates
- whether the cell is HS-DSCH dual band capable

- which other-band cells can be paired with this cell for multi-cell, multi-band operation

In other to reproduce the same indications for dual band E-DCH, we could

(1) Add an explicit Dual-Band E-DCH Capability

(2) Since possible E-DCH other-band secondary cells must be also be possible HS-DSCH other-band secondary cells, add a boolean to each cell to indicate whether they can act as secondary E-DCH cells.

However from above we have

Observation 2: The ASN.1 already includes a per-cell boolean which could be simply allowed to emerge into tabular.

Therefore we have 

Proposal 1: Introduce an explicit Dual-Band E-DCH Capability IE and reuse the existing Multicell-EDCH-Restriction IE in TS 25.433.
The new tabular would look something like below, whilst only the Dual-Band E-DCH Capability IE would have to be introduced in ASN.1:

[image: image1]
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RNSAP Capability Signalling

In RNSAP, the Dual Band (HS-DSCH) Support Indicator is currently included in the Cell Capability Container FDD IE. Therefore it makes sense to define a new Dual Band E-DCH Support Indicator and add it to the same IE.

In addition, several procedures already include the Dual Band Secondary Serving Cell List IE, which already explicitly includes the Multicell E-DCH Restriction IE per secondary cell (dual band) in the list. Until now this IE would not be useful since the Dual Band HSUPA feature is not supported, hence no changes in the IEs are necessary, and it is enough to include procedural text to explicitly handle this IE for Dual Band. 

Proposal 2: In TS 25.423, add a new Dual Band E-DCH Support Indicator to the Cell Capability Container FDD IE, and procedural text to handle the Multicell E-DCH Restriction IE per secondary cell in the Dual Band case.

4
Conclusions

This document has examined in detail the introduction of Dual-Band E-DCH Capability information. It was found that in NBAP there is a misalignment between tabular and ASN in the existing HS-DSCH Dual-Band capability IE, although this is not critical since Dual-Band E-DCH is not supported in release 12.

Instead it is possible to exploit the existing ASN.1, i.e.

Proposal 1: Introduce an explicit Dual-Band E-DCH Capability IE and reuse the existing Multicell-EDCH-Restriction IE in TS 25.433.
For RNSAP, the equivalent IE already exists, hence:
Proposal 2: In TS 25.423, add a new Dual Band E-DCH Support Indicator to the Cell Capability Container FDD IE, and procedural text to handle the Multicell E-DCH Restriction IE per secondary cell in the Dual Band case.
The respective CRs are provided in [4,5].
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9.2.2.125	Dual Band Capability Info


This parameter defines the Dual Band capability information for a Local Cell.


IE/Group Name�
Presence�
Range�
IE Type and Reference�
Semantics Description�
�
Dual Band Capability�
M�
�
ENUMERATED (Dual Band Capable, Dual Band non Capable)�
�
�
Possible Secondary Serving Cell List�
�
0..<maxNrOfHSDSCH-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 Dual Band operationTS 25.133 [22] (same sector)�
�



Range bound�
Explanation�
�
maxNrOfHSDSCH-1�
Maximum number of Secondary Serving HS-DSCH cells for one UE. See NOTE below.�
�
NOTE: In this case, “maxNrOfHSDSCH-1” represents the maximum number of possible secondary serving cells for a local cell.�
�






Dual-Band-Capability ::= ENUMERATED {


	dual-Band-Capable,


	dual-Band-non-Capable


}





Dual-Band-Capability-Info::= SEQUENCE {


	dual-Band-Capability										Dual-Band-Capability,


	possible-Secondary-Serving-Cell-List						Possible-Secondary-Serving-Cell-List		OPTIONAL,


	iE-Extensions				ProtocolExtensionContainer { { Dual-Band-Capability-Info-ExtIEs } }		OPTIONAL,


	...


}





Dual-Band-Capability-Info-ExtIEs NBAP-PROTOCOL-EXTENSION ::= {


	...


}





*****  skip *****





Multicell-EDCH-Restriction ::= BOOLEAN





*****  skip *****





--"maxNrOfHSDSCH-1" represents the maximum number of possible secondary serving cells for a local cell when it applies to the range of "Possible-Secondary-Serving-Cell-List".





Possible-Secondary-Serving-Cell-List ::= SEQUENCE (SIZE (1..maxNrOfHSDSCH-1)) OF Possible-Secondary-Serving-Cell





Possible-Secondary-Serving-Cell ::= SEQUENCE {


	local-Cell-ID				Local-Cell-ID,


	iE-Extensions				ProtocolExtensionContainer { { Possible-Secondary-Serving-Cell-ExtIEs } }			OPTIONAL,


	...


}





Possible-Secondary-Serving-Cell-ExtIEs NBAP-PROTOCOL-EXTENSION ::= {


	{ID id-Multicell-EDCH-Restriction		CRITICALITY ignore	EXTENSION Multicell-EDCH-Restriction	PRESENCE optional},


	...


}








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..<maxNrOfHSDSCH-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 and/or non-adjacent carrier operationTS 25.133 [22] (same or adjacent sector in the same Node B)�
–�
�
�
>Multicell E-DCH Restriction�
O�
�
BOOLEAN�
TRUE means restricted


FALSE means not restricted.


If not included in AUDIT RESPONSE message or in RESOURCE STATUS INDICATION message when the cell becomes existing, it means not restricted.�
YES�
ignore�
�



Range bound�
Explanation�
�
maxNrOfHSDSCH-1�
Maximum number of Secondary Serving HS-DSCH cells for one UE. See NOTE below.�
�
NOTE: In this case, “maxNrOfHSDSCH-1” represents the maximum number of possible secondary serving cells for a local cell.�
�









9.2.2.125	Dual Band Capability Info


This parameter defines the Dual Band capability information for a Local Cell.


IE/Group Name�
Presence�
Range�
IE Type and Reference�
Semantics Description�
Criticality�
Assigned Criticality�
�
Dual Band Capability�
M�
�
ENUMERATED (Dual Band Capable, Dual Band non Capable)�
For HS-DSCH�
-�
�
�
Possible Secondary Serving Cell List�
�
0..<maxNrOfHSDSCH-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 Dual Band operationTS 25.133 [22] (same sector)�
-�
�
�
>Multicell E-DCH Restriction�
O�
�
BOOLEAN�
TRUE means restricted for E-DCH Dual Band operation


FALSE means not restricted.


If not included in AUDIT RESPONSE message or in RESOURCE STATUS INDICATION message when the cell becomes existing, it means not restricted.�
YES�
ignore�
�
Dual Band E-DCH Capability�
O�
�
ENUMERATED (Dual Band E-DCH Capable, Dual Band E-DCH non Capable)�
For E-DCH�
YES�
ignore�
�



Range bound�
Explanation�
�
maxNrOfHSDSCH-1�
Maximum number of Secondary Serving HS-DSCH cells for one UE. See NOTE below.�
�
NOTE: In this case, “maxNrOfHSDSCH-1” represents the maximum number of possible secondary serving cells for a local cell.�
�
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