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1. Introduction
In RAN#58 meeting, a new Study Item was established on Further EUL Enhancements, and one sub-topic of the SI is "improvements to EUL coverage". At the last RAN2 meeting, there were the following agreements on discussing TTI switching mechanism.
Agreements:

We will study TTI switching as one solution for UL coverage enhancements

-
We will analyze and study issues with the existing measurements used for TTI switching

-
We will analyze and study issues with reconfiguration procedure for 2ms and 10ms TTI.

In this contribution, we analyze and study issues with reconfiguration procedure for 2ms and 10ms TTI.
2. Discussion
2.1 Limitation of existing TTI switching procedure
Currently E-DCH TTI switching could be performed through three ways:

· unsynchronized reconfiguration
· synchronized reconfiguration procedure
· fast reconfiguration (synchronized reconfiguration procedure via Change of Uplink Scrambling Code) 
In unsynchronized reconfiguration procedure, the activation time is set to “Now” in the downlink reconfiguration messages, and the UE shall activate the new configuration as soon as possible. Since the Node B has no idea about E-DCH TTI switching time at the UE side, Node B has to prepare decoding both E-DCH TTI 2ms and 10ms, and it leads to lots of consumption of network resources.
In contrary to unsynchronized reconfiguration procedure, for synchronized reconfiguration procedure normally the network will select an appropriate activation time, so both the Node B and the UE Node B know when the E-DCH TTI switching occurs.
As mentioned in [1], it may not be easy to select the detailed activation time because of potential RLC re-transmission(s). If the activation time is set too large, E-DCH TTI switching may be delayed and it is not good if the UE is already in cell edge area. If the activation time is set too small, CFN wraparound issue may happen, i.e. the reconfiguration message is received by UE after the activation time, and then the UE shall switch to target TTI in the next occurrence of the CFN, but the Node B has already switched to target TTI at the activation time.
In Rel-7, fast reconfiguration was introduced and the procedure is illustrated in figure 1.
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Figure 1: fast reconfiguration

In the fast reconfiguration procedure, the activation time is set to "Now" in the downlink RRC messages, and the synchronized reconfiguration is applied in the Iub interface. Before the CFN configured to the Node B, it needs to decode E-DCH transmission from the UE based on old configuration, and after the CFN the Node B will decode E-DCH transmission based on both old configuration and new configuration. 
As soon as the Node B detects that the UE uses the new scrambling code used for the uplink after the CFN, the Node B shall switch to the new configuration. From our point of view, the procedure will also require additional consumption of network resources.
Based on the above analysis, we see that the existing TTI switching procedures have limitations on the configuration delay, impacts on RRC signalling transmissions (failures due to bad coverage) and additional consumption of network resources, so it is proposed:
Proposal 1: It is proposed to study the configuration delay, impacts on RRC signalling transmissions (failures due to bad coverage) and additional consumption of network resources for the existing TTI switching procedures.

2.2 Considerations on the enhancement to existing TTI switching procedure
Here we provide two possible solutions.
Solution 1: Enlarge Delay restriction flag mechanism to E-DCH TTI switching procedure

In RAN2#46b meeting, in order to solve the CFN wraparound issue, the Delay restriction flag mechanism was discussed and introduced in case of synchronized HS-DSCH serving cell change procedure ([2]).
According to the current spec, if the IE "Delay restriction flag" is received and activation time is more than 128 frames from the CFN at which the reconfiguration message was receive by UE, the UE shall choose an activation time as soon as possible after reception of the reconfiguration message.
From our point of view, this mechanism is limited to serving cell change procedure, so it may be beneficial if it can be also used in case of E-DCH TTI switching procedure.
Solution 2: Node B based TTI switching

Node B based solution is shown in figure 2, after the UE accesses in the network, the parameters for both 2ms and 10ms TTI are preconfigured by the network.
Later, the Node B could order the UE to perform E-DCH TTI switching by physical layer signalling (e.g. HS-SCCH order), and both the UE and the Node B will switch to a certain time after the UE reports the HARQ-ACK to the Node B. For example, the UE switches to 10ms TTI at the next CFN after the CFN in which the HARQ-ACK corresponding HS-SCCH order is transmitted.
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Figure 2: The example of Node B based TTI switching procedure

From our point of view, less latency is expected for this procedure but still there are some issues, e.g.  network resources have to be reserved at the network side, and how to let the Node B in the active set to know the TTI switching in case of soft handover status.
Proposal 2: It is proposed to discuss the possible enhancements the current E-DCH TTI switching procedure.
3. Conclusion
RAN2 is kindly asked to discuss and agree the following proposals:
Proposal 1: It is proposed to study the configuration delay, impacts on RRC signalling transmissions (failures due to bad coverage) and additional consumption of network resources for the existing TTI switching procedures.

Proposal 2: It is proposed to discuss the possible enhancements the current E-DCH TTI switching procedure.
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