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1	Introduction
[bookmark: OLE_LINK6]Fast TTI switching mechanism is part of the work item on Further Enhanced Uplink (F-EUL) [1].  This is designed to improve coverage (by switching from 2 ms to 10 ms) and to achieving high rates (by switching from 10 ms to 2ms). The NodeB transmits an HS-SCCH order to the UE indicating the TTI switch. This contribution focusses on specifying time required for the reconfiguration of UE to the modified TTI. 
2	TTI switch delay 
[bookmark: OLE_LINK222][bookmark: OLE_LINK79]In this section, we discuss the reconfiguration time in the two kinds of switches from 10 ms TTI to 2 ms TTI and from 2 ms TTI to 10 ms TTI. Figure 1 depicts the detailed TTI switch timeline from 10 ms TTI to 2 ms TTI. All channels correspond to the serving cell and the P-CCPCH provides the reference for the timing. 
In the example presented, the UE receives the TTI switch order in the highlighted HS-SCCH subframe 0. The DPCH offset on the uplink is chosen such that the E-DPDCH subframe 0 starts once HS-SCCH subframe 0 ends. 
[image: ]

Figure 1: Description of TTI switch from 10 ms to 2 ms 




The determination of the time for the TTI re-configuration by the UE depends on several factors:
· If an order is received while a 10ms TTI transmission is on-going, the UE would have to wait until the end of the TTI before beginning the TTI reconfiguration process.
· Once the TTI reconfiguration is complete, the UE would have to wait until the beginning of the next frame so as to transmit data in the new TTI. 
· DL control channel receptions as well as UL data transmissions have to be reconfigured to the new TTI.
· All ongoing transmissions should be completed before the UE undertakes the reconfiguration process. This is essential because the E-HICH timeline would be dependent on the TTI used by the UE. 
In Figure 1, it is seen that the order is received at the boundary of an E-DPCCH TTI transmission. This corresponds to the worst case scenario since the UE would not have time to decode the order before the beginning of a new 10ms TTI. Therefore, the UE would have to wait until the beginning of the next frame in order to begin the reconfiguration process. Data transmissions using the new TTI length can begin after the end of the next frame (it is assumed that TTI reconfiguration would have completed in this time).
Therefore, the total time from the end of the HS-SCCH subframe containing the order to the transmission of E-DPDCH using a new TTI is 20 ms. The TTI switch boundary is also applicable for the DL control channels whose transmission time may be affected.
It should be noted that this assumes that there are no on-going retransmissions of E-DPDCH subframes. In the event of retransmissions, the UE would have to wait until the end of all retransmissions before beginning the TTI reconfiguration process. This is because the E-HICH timelines for the two TTIs are different and the UE could not be expected to receive an E-HICH for a 10ms TTI after beginning UL 2ms TTI transmissions.
The time required by the UE for UL TTI reconfiguration after the end of the subframe containing the HS-SCCH order is 20ms after the end of all remaining UL retransmissions that occur after the reception of the order. UL data transmissions using the new TTI can begin at the first frame boundary after the end of TTI reconfiguration process. 
In Figure 2, the detailed TTI switch timeline for the setting of 2 ms to 10 ms switch is shown. All channels correspond to the serving cell and P-CCPCH provides the reference for the timing. 
[image: ]
Figure 2: Description of TTI switch from 2 ms to 10 ms 

For switches from 2ms TTI to 10ms TTI, it is conceivable that the TTI reconfiguration time is lesser than for the other case. However, to remain consistent and for the sake of simplicity, the same choice of 20ms is maintained for this case as well. This would allow the NodeB to be aware of the exact TTI switch point in either case.
The downlink channels E-AGCH, E-RGCH and E-HICH are also shown with the modified transmission time and are also impacted by the TTI switching point.
In addition to the TTI reconfiguration time, the following salient aspects of the TTI switching process should be considered:
· Transmission of uplink DPCCH and HS-DPCCH are not affected during the transmission. Therefore, transmission of CQI and ACK/NACK feedback and thus the DL HS transmissions are not interrupted during the TTI switch. Additionally, the ACK for the HS-SCCH order is not affected by the TTI reconfiguration process.

· During the TTI reconfiguration process, UE will not be able to transmit E-DPDCH/E-DPCCH on the uplink. Therefore, L1 signalling to inform the non-serving cells would not be possible during the TTI reconfiguration. If any L1 signalling is to be specified, it would have to be performed prior to the start of the TTI reconfiguration process and would therefore contribute more to the delay. This additional delay can vary between 10 ms (for E-DPCCH orders) to 50 ms (for MAC PDUs). 

3	Conclusions
In this contribution, the time taken by the UE to complete the TTI reconfiguration process for Fast TTI Switching is discussed. The following is proposed:
Proposal: 
· The time required by the UE for UL TTI reconfiguration after the end of the subframe containing the HS-SCCH order is 20ms after the end of all remaining UL retransmissions that occur after the reception of the order. 

· UL data transmissions using the new TTI can begin at the first frame boundary after the end of TTI reconfiguration process.
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