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Discussion & Approval
1. 
Introduction
This contribution proposes the principles for implementing DC-HSUPA in RAN3 speciffications. 
2. 
Proposal
NBAP: 

1: Capability Signalling) 

Since DC-HSUPA shall work with DC-HSDPA, the corresponding capability for DC-HSUPA should be introduced into Rel8 IE: Multi Cell Capability Info as below.

The capability for the transport bearer solution for the cell should be also signalling in the IE.  

The proposed capability becomes as below.
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

	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. In Rel-8, secondary cells are subject to the adjacency requirement [22]

	>Possible Secondary Serving Cell
	M
	
	Local Cell ID

9.2.1.38
	

	Multi Cell E-DCH Capability
	O
	
	ENUMERATED (Multi Cell E-DCH Capable, Multi Cell E-DCH non Capable)
	

	Separate Iub Transport Bearer and Multicell E-DCH UL Multiplexing Capability
	C-MultiEDCHCapable
	
	9.2.2.xx2
	


	Condition
	Explanation

	MultiEDCHCapable
	The IE shall be present if the Multi Cell E-DCH Capability IE is set to “Multi Cell E-DCH Capable”.


	Range bound
	Explanation

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


9.2.2.xx2
Separate Iub Transport Bearer and Multicell E-DCH UL Multiplexing Capability
This parameter defines the capability in Node B for multiplexing of the E-DCH flows received in cells of different frequencies on a same Iub transport bearer for a Local Cell and the capability of mapping these flows on different Iub transport bearers.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Separate Iub Transport Bearer and Multicell E-DCH UL Multiplexing Capability
	M
	
	ENUMERATED ( Separate Iub Transport Bearer Capable, E-DCH UL Flow Multiplexing Capable, Separate Iub  and UL Flow Multiplexing Capable)
	Value = "Separate Iub Transport Bearer Capable", the Node B is capable of using separate transporte bearers for each carrier (and MAC-d flow),
Value = "E-DCH UL Flow Multiplexing Capable", the Node B is capable of multiplexing the flows from the cells of different frequensies to the same Iub transport bearer (for a MAC-d flow),
Value = "Separate Iub  and UL Flow Multiplexing Capable",

Node B is capable of both functions above


2: Indication of Multicell E-DCH Transport Bearer Mode 
SRNC needs to decide Multicel E-DCH Transport Bearer mode (Separate Iub bearer or multiplexing) based on the received capability from the Node B and indicate the selected mode to Node B at Secondary E-DCH is set up in the Node B/DRNC..
This indication should be defined as UE specific, not carrier specific. 

This principle should be applied even in case the number of carrier for E-DCH is increased from 2. 
3: Structure of IE for DC-HSUPA) 
At first it is proposed to take same apporoach with DC-HSDPA for the introduction of the necessary IE for DC-HSUPA, which is an introduction of specific new IE Group for DC-HSUPA.　
The IE Group contains the following IEs. 

· UE Specific (e.g. Indication of Secondary E-DCH FP Mode)

· Carrier Specific (e.g. UL DPCH Information & carrier specific E-DCH Info)

· RL(cell) Specific (e.g. Cell ID and Power Offset etc)

Proposed structure of the new IE Group for RL Setup is as below:
	Additional E-DCHCell Information RL Setup
	
	0..1
	
	. 
	EACH
	reject

	>Secondary E-DCH FP Mode 
	M
	
	9.2.2.xxA
	
	-
	

	>Additional E-DCH Cell Information 
	
	1..<maxnoofEDCH-1>
	
	For secondary E-DCH carrier. Max 1 in this 3GPP releas
	-
	

	>>E-DCH FDD Secondary Cell Information
	M
	
	9.2.2.xx3
	
	–
	


9.2.2.xx3
E-DCH FDD Secondary Cell Information

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

	UL DPCH Information
	
	1
	
	

	E-DCH Secondary RL Information
	M
	
	9.2.2.xx3A
	

	DL Power Balancing Information
	O
	
	9.2.2.12B
	

	Additional E-DCH FDD Information
	M
	
	9.2.2.xx10
	

	F-DPCH Information
	
	1
	
	


9.2.2.xx3A
E-DCH Secondary RL Information

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

	E-DCH Secondary RL Specific Information
	
	1..<maxnoofEDCHRLs>
	
	

	>E-DCH Secondary RL ID
	M
	
	RL ID

9.2.1.53
	

	>C-ID
	M
	
	9.2.1.9
	

	…
	
	
	
	


	Range bound
	Explanation

	maxnoofEDCHRLs
	Maximum number of E-DCH RLs for one UE


The proposed structure for RL Setup/Addition/Reconfiguration Prepare are described in 17 below. 
4: RL Addition)
The following two possibilities need to be covered by RL Addition.
1: DC-HSUPA Setup, i.e. secondary carrier for DC-HSUPA is setup in the Node B which only primary carrier has been configured before by RL Addition procedure
2: Addition of secondary E-DCH cell, i.e. secondary carrier for DC-HSUPA has been configured before the RL Addition procedure and by the Addition procedure, the new secondary E-DCH cell(s) is added. 

For 1, same information contained in RL Setup Request needs to be set in RL Addition Request message. And as for 2, only Secondary RL specific Information needs to be added into the message. This two possibilities can be implementated by using Choice IE for the separation.  
5: Indication of Seconeary Serving E-DCH RL 
We have assumed that secondary serving HSDPA cell and secondary serving E-DCH cell are always identical, which is same approach with primary carrier’s so that it is not necessary that SRNC indicates the secondary serving E-DCH cell to the Node B. 

For avoding possibility to allow different secondary serving cell for HSDPA and E-DCH, it is proposed to take implicit solution which does not explicitly indicate the secondary serving cell for the E-DCH. 

Note: For Rel6 E-DCH, the Serving E-DCH RL ID has been introduced separately than HS-PDSCH RL ID indicates the HSDPA serving cell because when the changes for Rel6 E-DCH was introduced, the assumption was what the E-DCH could be configured without HS-DSCH. The explicit indicator was needed.
The following abnormal condition has been introduced for defining that case the HS-PDSCH RL ID and Serving E-DCH RL ID indicates the different cell as error.

If the RADIO LINK RECONFIGURATION PREPARE message contains the HS-PDSCH RL ID IE and/or the Serving E-DCH RL IE and if both HS-DSCH and E-DCH are configured in the new configuration but the Serving HS-DSCH Radio Link and the Serving E-DCH Radio Link are not in the same cell then the Node B shall reject the procedure using the RADIO LINK RECONFIGURATION FAILURE message.
Thus, we do not need to add an indicator into the Additioan E-DCH Cell Information RL xx and in case of secondary serving HS-DSCH cell is changed, it also implicitly means that Node B needs to change the secondary E-DCH cell. 

Proceudual text needs to be updated to capture.
6: Removal of secondary E-DCH cell from the Node B 
In DC-HSDPA, HS-DSCH Secondary Serving Remove IE in RL Reconf Preparation/Request message is used to remove secondary HSDPA resource from the Nodde B. 
For DC-HSUPA, we need to consider the followings for the removal. 

1: Removal of secondary E-DCH resource completely (all cells for a carrier)
2: Removal of a secondary E-DCH cell

It is proposed to introduce an E-DCH Secondary Cell Information to Remove in RL Reconf Prepare/Request messge to enable the above two removals as below. 

9.2.2.xx7
E-DCH FDD Secondary Cell Information To Remove

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

	CHOICE Object Type 
	M
	
	
	

	>RL 
	
	
	
	

	>>E-DCH Secondary RL Information
	
	1..<maxnoofEDCHRLs>
	
	

	>>>E-DCH Secondary RL ID
	M
	
	RL ID

9.2.1.53
	

	>ALL RL
	
	
	NULL
	


The removal of indication RL by RL Deletion may be one alternative, but it should be confirmed in RAN3 that it is possible to remove secondary HS-DSCH by RL Deletion procedure by setting RL ID for the secondary HS-DSCH RL.  
If we allow to remove the secondary HS-DSCH RL by RL Deletion procedure, we should allow to remove the Secondary E-DCH from the Node B completely by RL Reconfiguration and individual secondary E-DCH RL by RL Deletion procedure. 

7: Operation of each transport bearer mode over Iub)
As proposed in 2 above, the Multicell E-DCH Transport Bearer Mode IE is introduced as UE specifc and indictes the separate mode or UL flow Multiplexing mode to Node B. 

In case it set to separate mode, the SRNC may include Binding ID and TLA for Carrier specific IE: Additional E-DCH FDD Information in the RL Setup Request message etc and DRNC shall include the allocated Binding ID and TLA in Additional E-DCH Information Response in RL Setup Response message etc. Combining for E-DCH RLs within the Node B over secondary carrier should be also mandatory so that the information should be set per carrier over Iub whereas they should be allowed to be set per RL over each carrier over Iur.

In case it set to multiplexing mode, as agreed in last meeting, the Node B shall include indicator tells the SRNC which carrier the E-DCH data was received in the Node B. 
8: Radio Link Failure & Restore Indication)
It has been agreed that Node B should send RL Failure/Restore Indication for secondary E-DCH RL.  
It is possible to set value received by Secondary E-DCH RL ID/E-DCH RLS Set to RL/RLS ID in RL Failure and Restore Indication without any modification to tabular.
9: Radio Link Deletion 
As of DC-HSUPA, if the cell over primary carrier is removed by RL Deletion procedure, secondary E-DCH cell(s) over secondary carrier(s) in same sector shall be also deleted implicitly. 
10: RL Pre-emption
It is proposed that pre-emption feature is executed for both carriers, not per carrier. Thus, if primary RL is pre-empted, secondary RL in same sector is also pre-empted. 

And there are no cases that the secondary E-DCH RL only is pre-empted. 

11: RL Parameter Update
As of DC-HSUPA, we should allow Node B to update Node B controlled secondary carrier E-DCH IEs. 
12: Bearer Rearrangement
In case Separate FP Mode is used, we should allow to re-arrange each transport bearer allocated per carrier in case Separate Iub bearer mode is used. 
13: DL Power Control 

It is proposed that DL Power balancing is execute per carrier. 

It is possible to set value received by Secondary E-DCH RL ID to RL ID in DL Power Control Request without any modification to tabular.
14:Dedicated Measurement  

The following FDD Dedicated Measurement Types should be considered for application to secondary E-DCH cell. 

SIR & SIR Target: Since the power control is done per carrier, it is benefitial to report the cell over secondary carrier. 

Transmitted Code Power: measuremet result for cell over secondary carrier should be reported. 

RTT: The measurement result for secondary cell is assumed to be identical to one for primary cell in same sector. There are no need to report one for secondary cell.  

Best Cell Portion: Not relevant for DC-HSUPA and Beamforming is not applied for DC-HSDPA.  

As conclusion, we should allow Node B to report measurement result of SIR,.SIR Target and TPC for secondary cell. 

And regarding Measurement Object Type, it is proposed to take the following approach in case the above three measurement types are configured.
RL: RNC set Secondary RL ID allocated to the secondary E-DCH RL to the RL-ID IE

RLS: RNC set E-DCH RLS ID allocated to the E-DCH RLS over the secondary carrir to the RLS ID IE
ALL RL: The object is all RLs over primary carrires and secondary carrires.
ALL RLS: the object is all RLS over primary carrier and secondary carriers(E-DCH RLS)

15: Abnormal condition

If it is agreed that the DC-HSUPA feature has some dependency with other feture, e.g. MAC-i/is, the corresponding abnormal condition should be added.
16: Applicability of existing IE to DC-HSUPA) 

Please refer to separate paper [1]

17: Proposed Tabular Structure for RL Setup/RL Addition/RL Reconfiguration Prepare/Request message

(RL Setup) 

· This procedure is used when no cell over primary/secondary carriers exist in current configuration. 

· At least one RL over primary carrier shall be established in the Node B by the message.
· Setup of Secondary E-DCH only is possible by the procedure.

RL Setup Request

 - Additional E-DCH Cell Info RL Setup (loop for carrier)

 - Secondary E-DCH Setup Info (For Secondary E-DCH Setup)

- Some IEs common for secondary E-DCH over carrier (carrier specific IEs, e.g. UL SC)

- Secondary E-DCH RL Information To Setup (for Secondary E-DCH RL Setup)

(RL Addition) 

· This procedure is used when a/some cell(s) over primary/secondary carriers have already existed in current configuration. 

· At least one RL over primary carrier shall be established in the Node B by the message.
· The followings are possible by the procedure. 

· Setup of Secondary E-DCH

· Addition of Secondary E-DCH RL(addition of new Serving/non-Serving Secondary E-DCH RL)

· Secondary Serving E-DCH Cell Change (done with HS-DSCH Cell. No new IE is needed)

RL Addition Setup 

 - Additional E-DCH Cell Info RL Addition (loop for carrier)

- Choice

>  Secondary E-DCH Setup
- Secondary E-DCH Setup Info (pls see the contents of the IE, containing Secondary E-DCH RL Information To Setup)

>  Secondary E-DCH RL addition

- Secondary E-DCH RL Information To Addition 
(RL Reconfiguration) 

· This procedure is used when there are no need to modify Active Set over primary carrier. 

· The followings are possible by the procedure. 

· Setup of Secondary E-DCH

· Configuration Change of Secondary E-DCH

· Modification of Carrier Specific Information

· Addition of Secondary E-DCH RL(addition of new Serving/non-Serving Secondary E-DCH RL)

· Modification of Secondary E-DCH RL Info

· Removal of Secondary E-DCH

· Secondary Serving E-DCH Cell Change (done with HS-DSCH Cell. No new IE is needed)

RL Reconfiguration Prepare/Request
 - Additional E-DCH Cell RL Prep (loop for carrier)

- Choice

>  Secondary E-DCH Setup
- Secondary E-DCH Setup Info (pls see the contents of the IE, containing Secondary E-DCH RL Information To Setup)

>  Secondary E-DCH Configuration Change

- Secondary E-DCH Configuration Change Information

-  Some IEs common for secondary E-DCH over carrier (most of all are optional)

-  Secondary E-DCH RL Information To Addition (for Secondary E-DCH RL addition)
-  Secondary E-DCH RL Information To Modify(for Secondary E-DCH RL Modification)
>  Secondary E-DCH Removal
RNSAP:
Almost all principles proposed for NBAP above are applicable for RNSAP. 

In this section, RNSAP specific issues are proposed. 
1: Capability Signalling) 

Same approach with DC-HSDPA should be taken. 

As for the signalling of FP mode, it is proposed to introduce two support indicators for each mode, Separate Mode Support Indicator and Shared Mode Support Indicator. This approach is same with one for E-DCH HARQ Combining Capability(IR and Chase). 

2: RL Specific TNL information) 

Same with Rel6 E-DCH, Binding ID and Transport Layer Address may be set for ech secondary E-DCH RL by SRNC, thus, the IEs are defined under RL Specific IE.

And as for Resopnse message, the TNL information should be included for each Secondary E-DCH RL which is indicated as “not combined” or “first Secondary E-DCH RL” in RL Specific Information Response.
In case FP: Shared Mode is used, the above operation for TNL Information is not applicable.

3: Physical Channel Reconfiguration)
It is proposed DRNC to request to change DL Code information for secondary E-DCH cell. 

It is possible to set value received by Secondary E-DCH RL ID to RL ID in Physical Channel Reconfiguration Request message. 

4: Radio Link Congestion)
It is proposed to apply the procedure for both carrires, not per carrier. 
FP: TS25.427

1 : Description of Multicell E-DCH Transport Bearer Mode) 

It is proposed to add the following description explains the two FP modes in the spec.

[FDD – Two modes can be used for the E-DCH transmission in case secondary E-DCH is configured: separate Iub transport bearer mode and E-DCH UL Flow Multiplexing mode. The mode is selected by the SRNC when the secondary E-DCH is setup and signalled to the Node B with the relevant control plane procedure.
· In separate Iub transparent bearer mode, the Node B shall always send an E-DCH DATA FRAME TYPE2 for an E-DCH MAC-d Flow over a transport bearere consifugred for each carrier. 

· In E-DCH UL Flow Multiplexing mode, the Node B shall always send an E-DCH DATA FRAME TYPE2 for an E-DCH MAC-d Flow over a transport bearer configured for all carriers.:

2: Introduction of Carrier ID) 
It has been agreed to introduce information indicates the SRNC which carrier the Node B receivses the payload of the DATA FRAME from the UE into E-DCH DATA FRAME TYPE2. 
The proposed definition is as below. 
6.2.4.xx
Carrier ID [FDD]

Description: Indicates the primary carrier or secondary carrier the Node B receives MAC-is PDU from the UE in case E-DCH UL Flow Multiplexing mode is used for an E-DCH MAC-d flow.
Value range: {0-3}.

 0 
Primary Carrier or usage of Separate Iub Transparent Mode 
1 
Secondary Carrier
2, 3
Reserved for future use.

Field length: 2 bits
3: FSN Handling in case of Shared Mode
It has been agreed that Node B set FSN value per carrier in case Multiplexing Mode is used. 
The relevant text needs to be updated for capturing the operation. 

3. 
Conclusion

This contribution discusses some Stage-2 proposal for making RAN3 CR. 
It is proposed to discuss and agree the principle. 

And it is proposed to agree/discussion the corresponding RAN3 CRs[2,3,4] made based on the principle above. 
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