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1. Introduction
At the last RAN2 meeting, there were the following agreements on discussing TTI switching mechanism.

Agreements:

-
We will start by studying improvements to UPH measurements


- UPH event based SI triggers


- RRC UPH measurements 


- Other MAC UPH report enhancements 

-
On the reconfiguration enhancements we will study 


- Node B reconfiguration based mechanisms 


- FFS whether we will study further enhancements to the RNC reconfiguration mechanisms (e.g. with handshake between UE and Node B)

Regarding Node B reconfiguration based mechanisms, we see there are some issue that need to be addressed and this paper provide analysis on the issues.
2. Discussion
2.1. Motivation and Scenario
As we discussed in [1], in the unsynchronized reconfiguration procedure, the Node B has to be ready for decoding the signals for both E-DCH 2ms and 10ms because there is no actual activation time. From our point of view, it will lead to additional consumption of network resources.
In the synchronized reconfiguration procedure, both the Node B and the UE know the activation time, but it is not easy for the RNC to decide the actual activation time.
It is known that E-DCH 10ms TTI has better uplink coverage than 2ms TTI, and E-DCH 2ms TTI could provide better user experience than 10ms TTI if the user is near cell centre. So from our point of view, it is suggested to consider only the use case that 2ms to 10ms E-DCH TTI switching procedure enhancements.
2.2. Node B triggered TTI switching solution

We show an example of the solution in figure 1.
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Figure 1: The example of Node B based TTI switching procedure

Regarding the solution, we have observed the following issues.
Issue 1: the pre-configuration information
We understanding that before the Node B triggers TTI switching procedure, it should be pre-configuration information both at the UE side and the network side, so we are wondering the detailed information and whether the non-serving Node B should be informed of the information if the UE is in soft handover status.
Proposal 1: To study the pre-configuration information, e.g. the parameters and which nodes should be informed of the information.

Issue 2: the switching indication
Compared to RRC based switching procedure, there may be orders from the Node B to the UE, and in this case the switching delay is further reduced. From our point of view, both MAC signalling and Physical signalling can be considered.

Proposal 2: To study the switching indication, e.g. MAC signalling and Physical signalling.

Issue 3: to inform the TTI switching to non serving Node B(s)
From figure 1, we only consider the TTI switching procedure between the UE and the serving Node B. If there are more radio links from non serving Node B, it should be discussed how to inform the TTI switching to the Node Bs.
In our opinion, there may be three solutions.
· Solution 1: TTI switching indication is transferred to non serving Node Bs through the RNC
This solution is similar as deactivation/activation of the secondary uplink carrier in case of DC-HSUPA operation. Assumed that the serving Node B sends a TTI switching indication to the UE, there is a need for the serving Node B to sends an indication to non serving Node Bs through the RNC, so all Node Bs involving soft handover will be switched to the target E-DCH TTI.

Since there is transmission delay on the Iub interface, the indication may not reach to non serving Node Bs in time, so before receiving the indication, there is no soft handover combining gain from non serving Node Bs because they are still consider using E-DCH 2ms TTI.
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Both UE and serving NodeB start to switch to 10ms TTI

Non-serving NodeB starts to  switch to 10ms TTI

There is no SHO combining gain which is critical 

since UE has been in cell edge in the period

Figure 2: TTI switching indication is transferred to non serving Node Bs
· Solution 2:  Node B  starts switching to 10ms TTI upon detection of UL scrambling code change
This solution requires that E-DCH 2ms TTI and 10ms TTI are configured with different uplink scrambling codes. After TTI switching, the Node B could determine that the UE has switched to 10ms TTI upon detection of UL scrambling code change, and then the Node B stops transmitting on the old configuration.
From our point of view, additional network resources will be consumed because anyway the Node B needs to be ready to detect both configurations. In addition, there is no way for non serving Node B to determine when to start detection of the new UL scrambling code.
· Solution 3: Node B  starts switching to 10ms TTI upon detection of special E-TFCI
Currently there are some special E-TFCIs (marked as N/A) in 2ms E-DCH TB size table, and we think that the UE can use them to indicate to the Node B if it has switched to E-DCH 10 ms TTI.
For this solution, both serving Node B and non serving Node B could start switching by detection of special E-TFCI, and it will not introduce too much resource consumption.

Here we provide figure 3 to show the solution.
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Figure 3: Node B starts switching to 10ms TTI upon detection of special E-TFCI
Proposal 3: To study how to inform the TTI switching to non serving Node B(s).
Issue 4: “activation time”
For Node B triggered TTI switching solution, there is also a need to define “activation time” in order for synchronization between the UE and the network side, e.g. the UE will switch to E-DCH 10ms TTI at the next CFN after the CFN when the HARQ-ACK related to L1 switching TTI indication was transmitted.
Proposal 4: To study how to define “activation time” mechanism.
3. Conclusion
RAN2 is kindly asked to discuss the following proposals:
Proposal 1: To study the pre-configuration information, e.g. the parameters and which nodes should be informed of the information.

Proposal 2: To study the switching indication, e.g. MAC signalling and Physical signalling.

Proposal 3: To study how to inform the TTI switching to non serving Node B(s).
Proposal 4: To study how to define “activation time” mechanism.
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