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1 Introduction

In last RAN2 meeting, a LS [1] was sent to RAN3 about the enhanced TTI switching for MC enhancements. Some agreements are made:

· It is RAN2 working assumption that TTI switching cases between two Dual Cell E-DCH combinations can be considered

· The filtered UPH report for TTI switching can be sent on any of the carriers. The scope of the filtered UPH report is primary carrier or secondary carrier or both
In this paper, the enhanced TTI switching procedure is analyzed and proposed.
2 Discussion

If the UE is configured with 2ms+2ms TTI for DC-HSUPA, and it moves around the cell edge of secondary frequency, the UE may suffer bad data transmission for 2ms TTI. In that case it will be beneficial for the UE to switch to 10ms TTI on the secondary uplink frequency as soon as possible.

In Rel-12, enhanced TTI switching feature was introduced to fasten the TTI switching procedure. In last RAN1 meeting, a LS [2] was sent from RAN1 to RAN2/RAN3：

Agreements

· It is RAN1 opinion that the TTI switching mechanism should be introduced in Multicarrier Enhancements for HSUPA.

And in RAN2’s LS, it is confirmed that this enhancement can be considered. Then the RAN3 impact shall be analyzed and RAN3 specification modification shall be considered.
The solutions of pre-configuration of TTI parameters for two frequencies and TTI switching order are discussed and decided in RAN2. Since HS-SCCH order can be sent either on the primary or secondary frequency to accomplish the order sending, the order can be defined for four cases in enhanced TTI switching of MC enhancements:
· From (2ms+10ms or 10ms+2ms or 10ms+10ms) to 2ms+2ms

· From (2ms+2ms or 10ms+2ms or 2ms+10ms) to 10ms+10ms

· From (2ms+2ms or 10ms+2ms or 10ms+10ms) to 2ms+10ms

· From (2ms+2ms or 2ms+10ms or 10ms+10ms) to 10ms+2ms

The RAN3 impact is analyzed as follows. The procedure in TR is shown in Figure 1.
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Figure 1: An example of enhanced TTI switching procedure

In R12 TTI switching procedure, two modes of fast TTI switching were introduced. The main difference is whether the RNC indicates when to send HS-SCCH order for the NodeB. In the fast TTI switching for MC enhancements, the two modes can be also used. If the cell supports “Dual Cell E-DCH operation enhancement” and R12 enhanced TTI switching, the RNC can configure the NodeB to perform enhanced TTI switching of Dual Cell E-DCH operation enhancements.
In RAN2’s LS:

The filtered UPH report for TTI switching can be sent on any of the carriers.
That is the NodeB will either receive filtered UPH report on the primary frequency or the secondary frequency. In R12 feature, the RNC will send an indication to request NodeB send the received UPH report on the primary frequency. Then in Dual Cell E-DCH operation enhancements, a new indication can be introduce for the RNC to request the NodeB send the received UPH report on the secondary frequency.

Proposal 1: It is proposed RAN3 to agree to introduce a new indication for the RNC to request the Node B forwarding filtered UPH value on the secondary frequency reported from UE.
For the whole procedure, either filtered UPH report on primary frequency or secondary frequency will trigger the enhanced TTI switching. If the Node B receives either filtered UPH on primary or secondary, it will forward them to the RNC. Then the specification shall be updated to support report filtered UPH on secondary frequency. 
In current specification:

UE Measurement Value

The UE Measurement Value contains the value to be forwarded.

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

	CHOICE Dedicated Measurement Value
	M
	
	
	

	>UPH Filtering Value
	
	
	
	

	>>UPH Filtering Value
	M
	
	INTEGER (0..32)
	According to mapping in TS 25.321 [32].


UE-Measurement-Value ::= CHOICE {


uPHFiltering-Value





UPHFiltering-Value,


extension-UE-Measurement-Value

Extension-UE-Measurement-Value

}

Extension-UE-Measurement-Value ::= ProtocolIE-Single-Container {{ Extension-UE-Measurement-ValueIE}}

Extension-UE-Measurement-ValueIE NBAP-PROTOCOL-IES ::= {


...

}

UPHFiltering-Value ::= INTEGER (0..32)

-- According to mapping in TS 25.321

According to the current ASN.1, the existing UPH filtering value cannot be extended to includ an indication of whether the value is on the primary or secondary frequency. Or the RNC has not idea which frequency may trigger the TTI switching. Then a new choice IE of UPH value for secondary frequency is needed.

Proposal 2: It is proposed RAN3 to agree to introduce the new IE for UPH value on secondary frequency.
The RNC can decide the target TTI configuration on both frequencies based on the received UPH value on either or both carriers and reconfigured the Node B with the target TTI configuration. The serving Node B will send HS-SCCH order based on the indication of the RNC and inform the RNC. The RNC will command the non-serving NodeB(s) to use the new configuration.
3 Conclusion

In this contribution, the enhanced TTI switching for Multi-carrier enhancements is analyzed, and it is proposed.
Proposal 1: It is proposed RAN3 to agree to introduce a new indication for the RNC to request the Node B forwarding filtered UPH value on the secondary frequency reported from UE.
Proposal 2: It is proposed RAN3 to agree to introduce the new IE for UPH value on secondary frequency.

The corresponding CRs are in [4][5].
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