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1 Introduction
In RAN#72, a new work item Multi-Carrier Enhancements for UMTS was agreed [1]. The objectives of this WI are:
1. Specify new configurations: 2ms+10ms and 10ms+10ms TTI, for DC-HSUPA and DB-DC-HSUPA scenarios.
2. Specify support for the basic functionality, e.g., only support for RRC based (re)configuration.
In this paper, the RRC configuration procedure is analyzed for Multi-Carrier Enhancements.
2 Discussion
It is agreed that the new configurations: 2ms+10ms and 10ms +10ms for DC-HSUPA and DB-DC-HSUPA scenarios shall be specified. But in current specification, only 2ms can be configured on the secondary UL frequency. Then some modification on the RRC configuration procedure is necessary to support 10ms TTI on secondary UL frequency.
2.1
Basic RRC configuration procedure

In the TR [2], the following RRC procedure is captured as an example on how to configure 10ms+10ms DC-HSUPA.
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Figure 1: RRC procedure for configuration of 10ms+10ms DC-HSUPA

The 10ms TTI configurations on both primary and secondary uplink frequency need to be added in the related RRC configuration/reconfiguration messages. 
The IE "E-DCH Transmission Time Interval" in the "Added or Reconfigured UL TrCH information" can be used to configure the TTI on primary frequency or both primary and secondary UL frequency. But if different TTI is configured on the primary and secondary UL frequency, new TTI configuration IE shall be introduced for configuration TTI on secondary UL frequency.
Other impact can be found when different TTI is configured on primary and secondary UL frequency. As a happy bit and Scheduling Information is reported independently on each of the Activated Uplink Frequencies, the time related information may be necessary for secondary UL frequency when different TTI is configured. For example, IE "Happy bit delay condition", "Scheduling Information Configuration" in E-DPCCH and E-DPDCH info (listed in the Annex). Also the "Reference E-TFCIs" is needed for secondary UL frequency.
Proposal 1: It is proposed RAN2 to discuss and agree the modification of RRC configuration procedure for MC enhancements: the IE "E-DCH Transmission Time Interval", "Happy bit delay condition", "Scheduling Information Configuration" and "Reference E-TFCIs" shall be added for secondary UL frequency.
2.2
MC enhancements with other features
DTX enhancement is introduced in release 12 for further EUL enhancements. Discontinuous transmission and reception is introduced for secondary frequency. The DTX operation is independent for each Activated Uplink Frequency, whereas the DRX operation is common on all downlink frequencies. When 10ms TTI is introduced for secondary UL frequency, DTX operation can be also applied on it. In R12, the DTX or DRX status is common for all Activated Uplink Frequencies, this means that DTX or DRX is activated or deactivated in all Activated Uplink Frequencies. All the definitions could be applied to MC enhancements.
In R12, DTX Information for secondary uplink frequency is introduced to support DTX operation on secondary UL frequency. But only 2ms TTI configuration is introduced. When 10ms TTI is configured for secondary UL frequency, 10ms TTI configuration of DTX information for secondary UL frequency can be introduced.
Proposal 2: It is proposed RAN2 to agree introducing the 10ms TTI configuration of DTX information for secondary uplink frequency.
In R13, dual cell E-DCH transmission with DPDCH was introduced and this configuration could be applied to MC enhancements.
Proposal 3: It is proposed RAN2 to agree that dual cell E-DCH transmission with DPDCH can be used when MC enhancements is configured.
3 Conclusion

In this document, RRC configuration impacts are discussed due to MC enhancements and it is proposed:
Proposal 1: It is proposed RAN2 to discuss and agree the modification of RRC configuration procedure for MC enhancements: the IE "E-DCH Transmission Time Interval", "Happy bit delay condition", "Scheduling Information Configuration" and "Reference E-TFCIs" shall be added for secondary UL frequency.
Proposal 2: It is proposed RAN2 to agree introducing the 10ms TTI configuration of DTX information for secondary uplink frequency.

Proposal 3: It is proposed RAN2 to agree that dual cell E-DCH transmission with DPDCH can be used when MC enhancements is configured.
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5 Annex

10.3.5.2
Added or Reconfigured UL TrCH information
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Uplink transport channel type
	MP
	
	Enumerated(DCH,USCH
	USCH is TDD only
	

	
	
	
	,E-DCH)
	Note 1
	REL-6

	UL Transport channel identity
	MP
	
	Transport channel identity 10.3.5.18
	
	

	
	CV-NotE-DCH
	
	
	
	REL-6

	CHOICE UL parameters
	
	
	
	
	REL-6

	>DCH,USCH
	
	
	
	
	REL-6

	>>TFS
	MP
	
	Transport Format Set 10.3.5.23
	
	

	>E-DCH
	
	
	
	
	REL-6

	>>UL MAC header type
	OP
	
	Enumerated (MAC-i/is)
	If this IE is present, MAC-i/is header type [15] is used, else MAC-e/es header type [15] is used.
	REL-8

	>>CHOICE mode
	MP
	
	
	
	REL-7

	>>>FDD
	
	
	
	
	REL-7

	>>>>E-DCH Transmission Time Interval
	MP
	
	Enumerated(2,10)
	Unit is ms.
	REL-6

	>>>TDD
	
	
	
	No data
	REL-7

	>>HARQ info for E-DCH
	MP
	
	HARQ Info for E-DCH 10.3.5.7d
	
	REL-6

	>>Added or reconfigured E-DCH MAC-d flow list
	OP
	<1 to maxE-DCHMACdFlow>
	
	
	REL-6

	>>>Added or reconfigured E-DCH MAC-d flow
	MP
	
	Added or reconfigured E-DCH MAC-d flow 10.3.5.1b
	
	REL-6

	Note 1:
If included in System Information Block Type 16, the values ‘E-DCH’ does not apply for the IE "Uplink transport channel type".


	Condition
	Explanation

	NotE-DCH
	If the uplink transport channel type is DCH or USCH then this IE is mandatory otherwise it is not needed.


10.3.6.98
E-DPCCH Info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	E-DPCCH/DPCCH power offset
	MP
	
	Integer (0..8)
	Refer to quantization of the power offset in [28]
	REL-6

	Happy bit delay condition
	MP
	
	Enumerated (2ms, 10ms,20ms,50ms, 100ms, 200ms, 500ms,

1000ms)
	To be used when determining the setting of the happy bit (see [15])
	REL-6

	E-TFC Boost Info 
	OP
	
	E-TFC Boost Info 10.3.6.106
	Absence of this IE means that boosting of E-DPCCH is disabled
	REL-7

	E-DPDCH power interpolation
	OP
	
	Boolean
	TRUE means E-DPDCH power interpolation formula is used, FALSE means E-DPDCH power extrapolation formula is used for the computation of the gain factor ed  according to [29].

Absence of this IE means that E-DPDCH power extrapolation formula is used for the computation of the gain factor ed according to [29].
	REL-7


10.3.6.99
E-DPDCH Info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	E-TFCI table index
	MP
	
	Integer (0..1)
	Indicates which standardised E-TFCI TB size table shall be used.  See Note 3.
	REL-6

	E-DCH minimum set E-TFCI
	MD
	
	Integer (0..127)
	See [15]; Absence means no E-DCH minimum set
	REL-6

	Reference E-TFCIs
	MP
	1 to 8
	
	See [29]
	REL-6

	>Reference E-TFCI
	MP
	
	Integer (0..127)
	
	REL-6

	>Reference E-TFCI PO
	MP
	
	Integer (0..29,
	Refer to quantization of the power offset in [28]
	REL-6

	
	
	
	30, 31)
	Values 30 and 31 are only used for E-TFCI > ETFCI Boost
	REL-7

	Minimum reduced E-DPDCH gain factor
	OP
	
	Enumerated (8/15, 11/15, 15/15, 21/15, 30/15, 42/15, 60/15, 84/15)
	βed,k,reduced,min [29]; the default value is 8/15. If the configurable reduced E-DPDCH gain factor is not supported by the UE, the default value is used.
	REL-8

	Maximum channelisation codes
	MP
	
	Enumerated (sf256, sf128, sf64, sf32, sf16, sf8, sf4, 2sf4, 2sf2, 2sf2and2sf4)
	
	REL-6

	PLnon-max
	MP
	
	Real (0.44 ..1.0 by step of 0.04)
	As defined in [27]
	REL-6

	Scheduling Information Configuration
	MP
	
	
	
	REL-6

	>Periodicity for Scheduling Info – no grant
	MD
	
	Enumerated (everyEDCHTTI,4,10,20,50,100,200,500,1000)
	Values in ms.

Default value is “no report”

NOTE 1.
	REL-6



	>Periodicity for Scheduling Info – grant
	MD
	
	Enumerated (everyEDCHTTI,4,10,20,50,100,200,500,1000)
	Values in ms.

Default value is “no report”

NOTE 1.
	REL-6

	>Power Offset for Scheduling Info 
	MP
	
	Integer (0..6)
	Only used when no MACd PDUs are included in the same MAC-e or MAC-i PDU. Unit is in dB.
	REL-6

	3-Index-Step Threshold
	MD
	
	Integer (0..37)
	Refers to an index in the “SG-Table” (see [15]).

Default value is 0.

NOTES 2, 3.
	REL-6

	2-Index-Step Threshold
	MD
	
	Integer (0..37)
	Refers to an index in the “SG-Table” (see [15]).

Default value is 0.

NOTES 2, 3.
	REL-6

	NOTE 1:
If the Periodicity is set to 4ms and the E-DCH TTI is set to 10ms, the UE shall interpret the periodicity value as 10ms.

NOTE 2:
If the 3-index-Step Threshold value is greater than 2-index-Step Threshold, the UE behaviour is unspecified.

NOTE 3: 
If the UE is operating in 16QAM mode, the value of “E-TFCI table index” is increased by 2, and indices in the SG-Table refer to Scheduling Grant Table 2 in [15]. If the UE is operating in 64QAM mode, the UE shall use E-TFCI table 4 as specified in [15] irrespective of the value of “E-TFCI table index, and indices in the SG-Table refer to Scheduling Grant Table 2 in [15].
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