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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).

More recently an LS [6] was received from RAN4 which provides some details on progress so far, as well as the band combinations to be supported. A further LS [7] has been received at this meeting with additional updates.
This paper provides an analysis of the UTRAN impacts related to this work item.
2. 
Work Item Objectives
The objectives of the work item include [1]:

B. Introduce the functionality in relevant UTRAN protocols and specifications, e.g.

· L2/L3 protocols, procedures and signaling (RAN2)

· UTRAN network signalling (RAN3)

And the following is also relevant for RAN3:

The above requirements and protocols support should consider, as/when applicable, functionalities already defined e.g. for DC-HSUPA and DB-DC-HSDPA.
As well as the notes:

- One UL carrier configured on each UL band is assumed.

- The operation implies at least two carriers configured simultaneously in downlink (paired with the UL carriers). 
From the above, we can derive the following working assumption:

· The basic signalling for dual band dual carrier HSUPA is expected to be the same as that of DC-HSUPA, barring any specific constraints related to band handling.

3. 
Impact on Signalling
DC-HSUPA was introduced in release 9, and the relevant CRs for RAN3 specifications are in [2,3]. A possible approach is to consider the changes introduced by this feature, and check whether any of these might have some band dependence. It is also useful to check on the changes required to support the introduction of dual-band HSDPA [4,5].
We shall consider below both UE-associated and non-UE associated signalling.

3.1
UE-associated signalling
This comprises procedures such as Radio Link Setup, Addition and Reconfiguration. From examination of existing signalling, there do not seem to be any constraints relative to dual band signalling. Taking as example the RL Setup case in TS25.433, we have the following relevant section of the RL Setup procedural text:


[image: image1]
Considering the relevant message segments for Radio Link Setup:

	Additional E-DCH Cell Information RL Setup Req
	
	0..1
	
	For E-DCH on multiple frequencies in this Node B.
	YES
	reject

	>Multicell E-DCH Transport Bearer Mode


	M
	
	9.2.2.130
	
	–
	

	>Additional E-DCH Cell Information Setup 
	
	1..<maxNrOfEDCH-1>
	
	E-DCH on Secondary uplink frequency - max 1 in this 3GPP release.
	–
	

	>>Additional E-DCH FDD Setup Information
	M
	
	9.2.2.131
	
	–
	


Most of the information of interest (off 9.2.2.131) is shown below, and particular, as documented in the procedural text, the cell ID is provided in the Additional E-DCH RL Specific Information To Setup IE (9.2.2.132).
9.2.2.131
Additional E-DCH FDD Setup Information
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	UL DPCH Information
	
	1
	
	
	–
	

	>UL Scrambling Code
	M
	
	9.2.2.59
	
	–
	

	>UL SIR Target
	M
	
	UL SIR

9.2.1.67A
	
	–
	

	Additional E-DCH RL Specific Information To Setup
	M
	
	9.2.2.132
	
	–
	

	Additional E-DCH FDD Information
	O
	
	9.2.2.137
	
	–
	

	F-DPCH Information
	
	1
	
	
	–
	

	>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
	
	–
	

	Multicell E-DCH Information
	O
	
	9.2.2.140
	
	YES
	ignore


9.2.2.132
Additional E-DCH RL Specific Information To Setup

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

	E-DCH Additional RL Specific Information
	
	1..<maxnoofEDCHRLs>
	
	
	–
	

	>E-DCH Additional RL ID
	M
	
	RL ID

9.2.1.53
	
	–
	

	>C-ID
	O
	
	9.2.1.9
	
	–
	

	>First RLS Indicator
	M
	
	9.2.2.16A
	
	–
	

	>Propagation Delay
	O
	
	9.2.2.35
	
	–
	

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

	>Initial DL Transmission Power
	M
	
	DL Power

9.2.1.21
	
	–
	

	>Maximum DL Power
	M
	
	DL Power

9.2.1.21
	
	–
	

	>Minimum DL Power
	M
	
	DL Power

9.2.1.21
	
	–
	

	>F-DPCH Slot Format
	O
	
	9.2.2.93
	
	–
	

	>E-RNTI 
	O
	
	9.2.1.75
	
	–
	

	>Multicell E-DCH RL Specific Information
	O
	
	9.2.2.142
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofEDCHRLs
	Maximum number of E-DCH RLs for one UE


As can be seen from above, the signalling is band agnostic since only C-ID is of interest (and this is an integer that identifies a cell within the RNC). Similar considerations apply for other UE-associated procedures.
In conclusion there is no impact to UE-specific signalling for radio link management.
Proposal 1: Introduction of dual Band dual cell HSUPA does not require changes in the UE-associated signalling.

3.1.1
Causes

In TS 25.433, there is a cause introduced for multi-cell E-DCH procedures i.e. “Multi-cell E-DCH operation not available”, and in TS 25.423, there is an additional cause “Multi Cell E-DCH Operation not supported”.

The question then could arise of whether it is necessary to define a new cause for the dual band operation. Note that this is not the case for Dual Band HS-DSCH. Hence it can be assumed that the same logic is followed, i.e.:
Proposal 2: There is no need to introduce new cause values such as “Dual Band E-DCH Operation not available (supported)”.

3.2    Non-UE Associated Signalling

3.2.1
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:

We note first that the name of the first IE in this group (Dual Band Capability) may create confusion in the future so semantic details may need to be added. 
Since “The operation implies at least two carriers configured simultaneously in downlink (paired with the UL carriers)” [1], it follows that E-DCH Dual Band can only operate in conjunction with HS-DSCH Dual band. Therefore a local cell that is E-DCH Dual Band capable must also be HS-DSCH dual band capable. Whether we choose to enforce the restriction in capability signalling is an open point.
In any case 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 in view of the above constraint. In any case, RAN3 should discuss its preference.
Proposal 3: RAN3 to agree on adding Dual-Band E-DCH Capability information.

Proposal 4: RAN3 to discuss whether to add Dual-Band E-DCH capability information to the existing Dual Band Capability IE, or define it separately.
4.2
Cell Capability Container

In 9.2.2.129 (Cell Capability Container) of TS 25.433, there is text that refers to dual-band capability (for HS-DSCH). The text may need reworking since it may become ambiguous once E-DCH dual band capability is defined.
Otherwise we note that there are no capability bits for combinations of dual cell with other uplink features. Based on this, we assume that there is no need either for definition of combinations of dual band with such features.
Proposal 5: RAN3 to confirm whether there is a need to add capability bits for the combination of an existing feature with Dual Band.

5
Conclusions

This document has examined possible impacts in RAN3 specifications as a result of the introduction of Dual Band HSUPA. The following proposals:
Proposal 1: Introduction of dual Band dual cell HSUPA does not require changes in the UE-associated signalling.
Proposal 2: There is no need to introduce new cause values such as “Dual Band E-DCH Operation not available (supported)”
Proposal 3: RAN3 to agree on adding Dual-Band E-DCH Capability information.

Proposal 4: RAN3 to discuss whether to add Dual-Band E-DCH capability information to the existing Dual Band Capability IE, or define it separately.
Proposal 5: RAN3 to confirm whether there is a need to add capability bits for the combination of an existing feature with Dual Band E-DCH.
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[FDD – Additional E-DCH Setup:]


[FDD - If the Additional E-DCH Cell Information RL Setup Req IE is present in the RADIO LINK SETUP REQUEST message, then the Additional E-DCH Cell Information Setup Req IE defines the new configuration and then:]


-	[FDD - The Node B shall setup the E-DCH on the secondary uplink frequency and setup the requested E-DCH resource on the Radio Links and in the cells indicated by the E-DCH Additional RL ID IE and the C-ID IE in the Additional E-DCH RL Specific Information To Setup IE in the Additional E-DCH FDD Setup Information IE in the Additional E-DCH Cell Information Setup IE. Non cell specific Radio Link related parameters and non cell specific E-DPCH, UL DPCH, E-DCH and F-DPCH parameters shall take the same values as for the corresponding cell of the Primary uplink frequency.]








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.�
�
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