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1. Introduction
In RAN#58 meeting, a new Study Item was established on Further EUL Enhancements in [1], and one sub-topic of the SI is "improvements to EUL coverage". Currently, EUL coverage is guaranteed by using 10ms TTI. In this contribution, we analyse the scenarios of E-DCH TTI switching and potential problems. 

2. Discussion
2.1. Background
As we know, E-DCH with10ms TTI is used to provide better UL coverage when UE in cell edge, while 2ms TTI is used to boost UL data rate which is better utilised in cell centre. As a result, the E-DCH TTI configured for the UE would be switched for different scenarios and such three scenarios in below should be considered:
· E-DCH TTI configuration during initial access phase
When UE first transit to CELL_DCH state, RNC need to decide the TTI type configuration which is normally deduced by initial UE measurement (i.e. Measured results on RACH).  

· 10ms to 2ms TTI switching

For CELL_DCH UE with 10ms TTI E-DCH configured, RNC normally reconfigure the UE to 2ms TTI E-DCH in case of UE in cell centre with large amount of UL data to transmit. It is desired to reconfigure the UE TTI type as early as possible to get better QoE. 
· 2ms to 10ms TTI switching
For CELL_DCH UE with 2ms TTI E-DCH configured, RNC need to reconfigure the UE to 10ms TTI E-DCH in case of UE approaching cell edge which require better coverage. Especially when SRB over HSPA is considered, timely TTI switching is necessary due to the potential call drop risk.
2.2. Issues
In order to evaluate the efficiency of current TTI switching mechanism, all of above three scenarios need to be considered separately.
2.2.1. E-DCH coverage estimation in initial access phase
Currently, either Ec/No or RSCP of serving cell could be added in the measured result on RACH IE. Serving cell Ec/No is necessary for RNC to obtain UE signal quality so that to decide initial parameters configuration and admission control. However such measurement can not reflect UE position or coverage, which is normally deduced by measured RSCP or Pathloss. As a result, it would be worth to consider including both Ec/No and RSCP in the measured result on RACH similar as current CELL_DCH measurement.
Proposal 1: It is proposed to discuss the limitation of current mechanism to select proper E-DCH TTI type when UE first transit to CELL_DCH state.

2.2.2. E-DCH coverage estimation for TTI switching
For the other two scenarios listed above, it contains two aspects as network coverage estimation and TTI reconfiguration execution. Currently there are four approaches for RNC to measure coverage as below:
· BLER based solution. It could be considered UE approaching cell edge if BLER of the UE keeps at high level. This approach requires UE having continuous UL data transmission, and BLER may vary for different interference scenario. Even combining with cell RTWP, it would be hard to be accurate per UE. 
· 6X event measurement report based solution. Currently, event 6a is triggered when UE Tx power become larger than an absolute threshold for a certain time. This Tx power defined as transmit power of DPCCH and all other uplink channels. For UE with high data transmission scheduled by NodeB, RNC can not use such event to judge UE coverage limit. Similar problem happened that configured 6a event could be hardly triggered with limited buffer. Even for RNC taken data packet size in FP into account, it would be hard to get accurate UE power situation due to NodeB scheduling would consider several metrics and varies from time to time.  
· Pathloss measurement based solution. It is considered as coverage limited for a UE in case pathloss maintains larger than a threshold. However, in UL/DL imbalanced scenario, such method would be lack of accuracy, furthermore, such mechanism also require sensitive configuration of the threshold in case of SRB over HSPA since such reporting may experience failure. 
· UPH based solution. The UPH contained in scheduling information is defined as the ratio of the maximum UE transmission power and the corresponding DPCCH code power which would be better for NW to consider UE coverage limitation. However, as UPH currently is defined for NodeB scheduling purpose, it can not be obtained some cases such as UE total TEBS equals to zero. 
Based on above analysis, it is seen that currently each mechanism used for TTI switching has some limitation. RAN2 is kindly asked to evaluate such limitation and impact to current system especially taken into account SRB over HSPA configuration in order to make advanced HSPA+ usable like CPC or F-DPCH. From above observation, enhance current L3 signalling would have a common issue that such measurement report message over E-DCH require higher robust transmission. And for UPH, it was introduced in Iub dedicated measurement in R11due to MDT feature, it is foresee current NodeB filtering has already supported so that with small improvement to current UPH triggering from UE would make such mechanism fulfil the TTI switching requirement. As a result it is slightly preferred to improve UPH based solution in order to support better NW controlled TTI switching.
Proposal 2: It is proposed to discuss the limitations of current coverage measurements and to enhance UPH reporting mechanism.
2.2.3. E-DCH TTI switching execution procedure

Considering TTI switching execution, currently three possible RRC based options could be used: 
· Synchronised reconfiguration. In order to guarantee both UE and NodeB can get the reconfiguration before activation time, and RNC may need to configure relative large time which may delay TTI switching. However this is critical for 2ms to 10ms switching in cell edge.

· Unsynchronised reconfiguration. In order to reduce the above delay, RNC would choose to set the activation time in RB reconfiguration message for “now”, and the new configuration is active as soon as after UE receives the message, but it needs to consume more network resources.
· Synchronised reconfiguration with fast reconfiguration. The fast reconfiguration feature is introduced in R7, the feature needs to use synchronised RL reconfiguration procedure in Iub while the activation time in RB reconfiguration message sent to UE is set for “now”. NodeB detects the change of the uplink scrambling code after receiving RADIO LINK RECONFIGURATION COMMIT message, and it is considered that UE has switched to the new configuration.
One possible solution to enhance E-DCH switching execution procedure is NodeB triggering TTI switching (for example, HS-SCCH order trigger) in addition to the already existing RRC based procedure. This solution may bring to less latency compared to RRC based procedure, but there are a few issues to evaluate. For example, it requires to reserve resource and to transfer E-DCH TTI switching indicator to non-serving NodeBs from serving NodeB via RNC in soft handover area.
Proposal 3: It is proposed to evaluate the need of optimizing current E-DCH TTI switching execution procedure.
3. Conclusion
RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal 1: It is proposed to discuss the limitation of current mechanism to select proper E-DCH TTI type when UE first transit to CELL_DCH state.

Proposal 2: It is proposed to discuss the limitations of current coverage measurements and to enhance UPH reporting mechanism.
Proposal 3: It is proposed to evaluate the need of optimizing current E-DCH TTI switching execution procedure.
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