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1. Introduction

In the RAN2#62 meeting, a new WI was approved [1] and its objective is to specify technical solutions for increasing the uplink capacity, coverage and end user performance (e.g. latency, achievable rates, etc.). One detailed objective of this work item is:
- EUL coverage improvements for single and multi RAB, by means of TTI switching and UPH measurements improvements.
In this contribution, we will give our consideration for TTI switching enhancement aiming for a fast and robust switching procedure. Moreover, as the accurate E-DCH coverage estimation is also important in the initial access phase, this paper will also discuss the initial TTI selection enhancement.
2. Discussion
2.1 TTI switching enhancements
The existing TTI switching procedure is achieved by reconfiguration messages. According to TR 25.700 [2], switching delay and robustness are the main limitations related to the existing switching procedure. In order to overcome these limitations, a Node B controlled TTI switching procedure and a RNC controlled solution were proposed during the SI stage.

Since UPH provides a better coverage indication and can be used for TTI switching decision, and it is directly reported to the Node B. Currently it is possible for the RNC to obtain the UPH information from the Node B through Iub dedicated measurement procedures, but it takes additional transmission delay in the Iub/Iur interface. Moreover, as depicted in TR 25.700 [2], the Node B may send the TTI switching indication to the UE via HS-SCCH orders. So it is more convenient and straightforward for the Node B to take the final TTI switching decision and initiate the TTI switching procedure.
Proposal 1: It is proposed that the Node B takes the final decision for TTI switching.

In figure 1, a Node B controlled TTI switching procedure is shown. It is noted that Figure 1 is for UE in soft handover (SHO) status, and when UE is not in SHO status, all the procedure related to Node B-2 Non serving are not needed.
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Figure 1: Node B controlled TTI switching procedure

Figure 1 gives the main processes of the switching procedure, and it relies on pre-configuration of TTI length related setting and the MAC UPH report. The serving Node B makes the final TTI switching decision and initiates a synchronized reconfiguration with the UE for TTI switching by using HS-SCCH orders. After receiving HS-SCCH orders, the UE uses a special E-TFCI for TTI switching indication, and then it switches to new TTI type.
Both the serving Node B and Non-serving Node B can determine when TTI switching happens by detecting the special E-TFCI. Finally, the serving Node B sends an indication message to inform the RNC about the TTI switching.
Among the above processes, one concern on special E-TFCI is about the decoding possibility, especially on the non-serving Node Bs.

Regarding this concern, it is proposed to use a special ec to send the E-DPCCH (contain the special E-TFCI), and the special ec can be configured by the network or be pre-defined. One alternative is that a modified acknowledgement mechanism should be used for this E-DPCCH containing special E-TFCI.
Proposal 2: It is proposed that special E-TFCIs could be used to inform the TTI switching to the network.
2.2 Initial TTI selection enhancement
In order to get the accurate E-DCH coverage estimation in initial access phase, the network can configure, via system information, the UE to report both Ec/No and RSCP values in the "Measured results on RACH" during the RRC Connection establishment procedure and the Cell Update procedure. In this case, the network will have additional information in order to make decision on initial E-DCH TTI selection for the UE. And according to TR25.700 [2], the above solution for initial TTI selection enhancement was discussed and its availability was agreed.
Proposal 3: It is proposed that the UE could report both Ec/No and RSCP in the "Measured results on RACH" during the RRC Connection establishment and Cell Update procedures.
Proposal 4: It is proposed that the network can configure via system information on the UE behaviour on proposal 3.
3. Conclusions
In this paper, we discussed our consideration for TTI switching enhancements, and it is proposed:

Proposal 1: It is proposed that the Node B takes the final decision for TTI switching.
Proposal 2: It is proposed that using special E-TFCI to inform the TTI switching to non-serving Node B(s).

Proposal 3: It is proposed that the UE could report both Ec/No and RSCP in the "Measured results on RACH" during the RRC Connection establishment and Cell Update procedures.

Proposal 4: It is proposed that the network can configure via system information on the UE behaviour on proposal 3.
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