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1. Introduction

At RAN#62 meeting, the work item of Further FEUL enhancement was approved [1]. One of the objectives is to introduce enhancements for enabling high user bitrates in single and multi-carrier uplink mixed-traffic scenarios by DTX/DRX enhancements (e.g. decouple DRX/DTX parameters between primary and secondary carriers, increase DTX cycles, increase DRX cycles, independent DTX parameterization).
In RAN1#76bis meeting, transmitting downlink control channels including F-DPCH, E-AGCH, E-RGCH and E-HICH for secondary carrier on the primary carrier was proposed in [2]. The conclusions are:
Conclusions:
· Following potential implications have been identified and should be verified:

· All DL control channels should be moved to the primary carrier

· The secondary carrier sync maintenance would not be done

· The secondary active set maintenance (from which cells to receive the DL control for the secondary uplink) would need to be based on the primary carrier

· The implications of deactivating the secondary downlink while maintaining secondary uplink

· The benefit of improved DL power control (due to higher UL DPCCH activity on the primary carrier) should be demonstrated. The same scenario that is to be decided for the uplink power control improvements can be used for evaluation of the DL power control change benefit.

In this contribution, we provide further considerations on transmitting downlink control channels for secondary carrier on the primary carrier and analysis on potential impacts. 
2. Discussion
The secondary carrier may be used to transmit high rate data. F-DPCH is used dedicatedly to carry uplink TPC command for certain UE. F-DPCH is power controlled by TPC command carried on uplink DPCCH, and F-DPCH is utilized for dedicated channel synchronization. E-AGCH and E-RGCH are used to carry grant information for UE, and E-HICH is used to carry HARQ feedback to UE. All of the three channels may refer to F-DPCH power control if they follow the power control commands sent by the UE to Node B.
2.1 DL control channels for the secondary carrier on the primary carrier
Long DTX cycle may be used on the secondary carrier for DTX/DRX enhancement. In this situation, F-DPCH may not get TPC command for a long period when it is sent. Similar as that there are uplink DPCCH power control issues when the UL DPCCH starts after a long DTX/DRX gap due to no F-DPCH for a long time, DL F-DPCH power will not be properly control when the DL F-DPCH starts after a long DTX/DRX gap due to no UL DPCCH for a long time. Meanwhile, E-AGCH/E-RGCH/E-HICH may not be properly power coordinated if F-DPCH is not properly power controlled. Figure 1 shows the F-DPCH transmission and its power control with long DTX.
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Figure 1: F-DPCH timing for power control

In order to keep proper power control on F-DPCH/E-AGCH/E-RGCH/E-HICH for the secondary carrier to keep the quality, it is proposed that all of the downlink control channels for the secondary carrier are transmitted on the primary carrier. It is noteworthy this will not increase uplink signalling on the primary carrier since the uplink TPC command on the primary carrier can be reused for F-DPCH for the secondary carrier. Furthermore, since DTX cycle will be short on the primary carrier and F-DPCH for the secondary carrier will be power controlled more properly, down link control channel quality will be improved. 
Synchronization process shall be automatically removed if all the downlink control channels for secondary carrier are transmitted on primary carrier.
Proposal 1: Transmitting downlink control channels including F-DPCH, E-AGCH, E-RGCH and E-HICH for the secondary carrier on the primary carrier.

2.2 Potential impacts
All downlink control channels for the secondary carrier moved to the primary carrier would increase the total capacity of the sector. The reason is that overall more power will be spared to downlink data transmission when F-DPCH/E-AGCH/E-RGCH/E-HICH are sent on the primary carrier. Although F-DPCH/E-AGCH/E-RGCH/E-HICH will occupy some power of the primary carrier, the total power of F-DPCH/E-AGCH/E-RGCH/E-HICH considering both carriers will be reduced since F-DPCH/E-AGCH/E-RGCH/E-HICH for the secondary carriers are more properly power controlled. On the contrary, more power will be cost by F-DPCH/E-AGCH/E-RGCH/E-HICH if they are transmitted on the secondary because the downlink control channels are improperly power controlled and the networks need to reserve a power margin to ensure the downlink control channel performance.
The uplink secondary carrier can be stand alone without relying on downlink secondary carrier since all the control channels related to E-DCH are moved to the primary carrier. When there is no downlink data transmission it is possible that the secondary downlink carrier is deactivated but the secondary uplink carrier is still active. So an HS-SCCH order is needed to indicate this scenario.
Since F-DPCH is moved to the primary carrier and synchronization process is not needed on the secondary carrier, the active set maintenance for the secondary carrier can refer to the primary carrier. For the secondary carrier, the maintenance of the active set comprises two processes: measurement process and radio link configuration process. 

For the measurement process, since the addition and the removal of the radio links are referred to the primary carrier, there is no need to configure the independent measurement control signalling for the secondary carrier, and this would not bring any influence on RAN2 specifications. 
For the radio link configuration process, since the active set maintenance for the secondary carrier related IEs and procedures have already been introduced for DC-HSUPA feature, the existing signalling can be reused so that there are no RAN2 impacts. The detailed IEs are highlighted in Section 5 in Appendix. So there are limited impacts to RAN2 specifications.
Based on the current RAN2 specification, all the E-DCH related downlink channels for the secondary carrier can be configured through RRC signaling. In Section 5.2 in Appendix, these IEs are listed, and we think that they can be re-used if Proposal 1 is agreed. So there are limited impacts to RAN2 specifications.
From RAN 3 point of view, the configuration procedures for DC-HSUPA can be used for Proposal 1, and we list the highlighted parts in sections 5.3 and 5.4 in Appendix for information. So there are limited impacts to RAN3 specifications.
3. Conclusion
In this document we discuss downlink control channels for the secondary carrier transmission and provide analysis on potential impacts. Transmitting downlink control channels including F-DPCH, F-DPCH, E-AGCH, E-RGCH and E-HICH for the secondary carrier on the primary carrier is beneficial since it results in better power control of those channels and may further improve the uplink performance and increase the total downlink sector throughput. The specification impacts are limited to RAN1, RAN2 and RAN3. It is therefore proposed:
Proposal 1: Transmitting downlink control channels including F-DPCH, E-AGCH, E-RGCH and E-HICH for the secondary carrier on the primary carrier.
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5. Appendix
5.1 10.2.1
ACTIVE SET UPDATE
NOTE:
Only for FDD.

This message is used by UTRAN to add, replace or delete radio links in the active set of the UE.


RLC-SAP: AM or UM


Logical channel: DCCH


Direction: UTRAN ( UE
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message Type
	MP
	
	Message Type
	
	

	UE information elements
	
	
	
	
	

	[partly omitted]
	
	
	
	
	

	Radio link addition information
	OP
	1 to <maxRL-1>
	
	Radio link addition information required for each RL to add
	

	>Radio link addition information
	MP
	
	Radio link addition information 10.3.6.68
	
	

	Radio link addition information on secondary UL frequency
	OP
	
	Radio link addition information on secondary UL frequency

10.3.6.119
	FDD only
	REL-9

	Serving Cell Change Parameters
	CV-TargetCellPreconf
	
	Serving Cell Change Parameters 10.3.6.74b
	
	REL-8

	Radio link removal information
	OP
	1 to <maxRL>
	
	Radio link removal information required for each RL to remove
	

	>Radio link removal information
	MP
	
	Radio link removal information 10.3.6.69
	
	

	Radio link removal information on secondary UL frequency
	OP
	
	Radio link removal information on secondary UL frequency

10.3.6.120
	FDD only
	REL-9

	TX Diversity Mode
	MD
	
	TX Diversity Mode 10.3.6.86
	Default value is the TX diversity mode currently used in all or part of the active set.
	


5.2 10.3.6.115
Uplink secondary cell info FDD

NOTE:
For FDD only.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Configuration info
	MP
	
	
	
	REL-9

	>Continue
	
	
	(no data)
	Uplink secondary cell info parameters remain unchanged.
	REL-9

	>New configuration
	
	
	
	
	REL-9

	>> Secondary serving E-DCH cell info
	OP
	
	Secondary serving E-DCH cell info 10.3.6.116
	
	REL-9

	>>Secondary E-DCH info common
	OP
	
	Secondary E-DCH info common 10.3.6.117
	
	REL-9

	>>Downlink information per radio link list on secondary UL frequency
	OP
	
	Downlink information per radio link list on secondary UL frequency 10.3.6.118
	
	REL-9


10.3.6.118
Downlink information per radio link list on secondary UL frequency

NOTE:
For FDD only.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Downlink information for each radio link on secondary UL frequency
	
	1 to <maxEDCHRL>
	
	
	REL-9

	>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	
	REL-9

	>Cell ID
	OP
	
	Cell ID 10.3.2.2
	
	REL-9

	>Downlink F-DPCH info for each RL on secondary UL frequency
	MP
	
	Downlink F-DPCH info for each RL 10.3.6.23ob
	
	REL-9

	>E-AGCH Info
	OP
	
	E-AGCH Info 10.3.6.100
	
	REL-9

	>E-HICH Information
	OP
	
	E-HICH Info 10.3.6.101
	
	REL-9

	>CHOICE E-RGCH Information
	OP
	
	
	
	REL-9

	>>E-RGCH Information
	MP
	
	E-RGCH Info

10.3.6.102
	
	REL-9

	>>E-RGCH release indicator
	
	
	
	(no data)
	REL-9


5.3 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


5.4 9.2.2.135
Additional E-DCH FDD Information Response
The Additional E-DCH FDD Information Response IE provides information for new E-DCH radio links on the secondary UL frequency.

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

	E-DCH Additional RL Specific Information Response
	
	0..<maxnoofEDCHRLs>
	
	

	>E-DCH Additional RL ID
	M
	
	RL ID

9.2.1.53
	

	>Received Total Wide Band Power
	M
	
	9.2.2.39A
	

	>DL Power Balancing Activation Indicator
	O
	
	9.2.2.12C
	

	>RL Set ID
	M
	
	9.2.2.39
	

	>E-DCH RL Set ID
	M
	
	RL Set ID

9.2.2.39
	

	>E-DCH FDD DL Control Channel Information
	M
	
	9.2.2.13Dc
	

	Additiona E-DCH MAC-d Flow Specific Information Response
	
	0..<maxNrOfEDCHMACdFlows>
	
	

	>E-DCH MAC-d Flow ID
	M
	
	9.2.1.74
	

	>Binding ID
	O
	
	9.2.1.4
	

	>Transport Layer Address
	O
	
	9.2.1.63
	

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

9.2.2.13Dn
	


9.2.2.13Dc
E-DCH FDD DL Control Channel Information

The E-DCH FDD DL Control Channel Information IE provides information for E-DCH specific DL Control Channels to be provided to UE via RRC signalling.

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

	E-AGCH And E-RGCH/E-HICH FDD Scrambling Code
	O
	
	DL Scrambling Code 

9.2.2.13
	Scrambling code on which E-AGCH, E-RGCH and E-HICH are transmitted.
	–
	

	E-AGCH Channelisation Code
	O
	
	FDD DL Channelisation Code Number

9.2.2.14
	
	–
	

	Primary E-RNTI
	O
	
	E-RNTI 

9.2.1.75
	
	–
	

	Secondary E-RNTI
	O
	
	E-RNTI 

9.2.1.75
	
	–
	

	E-RGCH/E-HICH Channelisation Code
	O
	
	FDD DL Channelisation Code Number

9.2.2.14
	
	–
	

	E-RGCH Signature Sequence
	O
	
	INTEGER (0.. maxNrofSigSeqRGHI-1)
	
	–
	

	E-HICH Signature Sequence
	O
	
	INTEGER (0.. maxNrofSigSeqRGHI-1)
	
	–
	

	Serving Grant Value
	O
	
	INTEGER (0..37,38)
	(0..37) indicates E-DCH serving grant index as defined in TS 25.321 [32]; index 38 means zero grant
	–
	

	Primary/Secondary Grant Selector
	O
	
	ENUMERATED (Primary, Secondary)
	Indicates whether the Serving Grant Value is granted with a primary E-RNTI or a secondary E-RNTI
	–
	

	E-RGCH Release Indicator
	O
	
	9.2.2.13Ic
	
	–
	

	Default Serving Grant in DTX Cycle 2
	O
	
	INTEGER (0..37,38)
	Serving Grant value to be used in DTX-Cycle-2.

(0..37) indicates E-DCH serving grant index as defined in TS 25.321 [32]; index 38 means zero grant
	YES
	ignore

	UL MIMO DL Control Channel information
	
	
	9.2.2.180
	
	YES
	ignore
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