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1. Introduction
With more and more mobile internet user (MIU) becoming “Prosumers”, larger amount of UL data as well as better UL transmission efficiency and QOE are expected. In Rel-11, there are a set of FE_FACH sub features that aim to improve UL transmission efficiency for Cell_FACH state, so that MIU can obtain better QOE with various internet applications & contents served in Cell_FACH.
Unlike DL transmission case, where NW gets aware of pending data timing and statistics ahead so can make optimized resource allocation and scheduling in advance, UL transmission appears more randomized and un-predictable, so challenges the radio resource efficiency to larger degree. Unlike Cell_DCH state, UE may lack of dedicated signalling control in Cell_FACH, hence the procedure related parameter setting (either inherited from Cell_DCH or obtained from SIBs) applies more static and may not effectively adapt to diversified situations in real time.
For above reasons, HSPA+ UL efficiency and QOE improvement for Cell_FACH shall still be one of the study points in future. In this contribution, we shall further discuss this regard.
2. Discussions
In HSPA+ NW, MIU UE is supposed to stay in Cell_FACH state much longer than ever and may take over some portion of communication work that belonged to Cell_DCH state before, which brings following merits at least:

1: Maximize usage of common resources and free up dedicated resources.

2: Minimize signalling overhead for unnecessary RRC state transition.

3: Save more UE battery.

Per legacy designing philosophy, the size of traffic volume is the most important criteria for NW to determine RRC state transition, such as event “4a”/”4b” or “Traffic volume indicator". It has been already implementation level feasible that HSPA+ NW may provide different set of parameters such as “Reporting Threshold”, “time to trigger” according to different RAB/UE capability/Radio/Load/etc profiles, so that UE can go to most suitable RRC state adapting to its comprehensive situations. In that sense, thought the idea of “dual traffic volume threshold” as proposed in [1] may hit some beneficial point at improving UL transmission efficiency, it seems incomplete, as it only takes into account of single dimension: “UE capability”, but rather than other factors.
From another angle, even if more UL capable UE being configured with a higher traffic volume threshold can deal with more UL transmission task in Cell_FACH state, it does not necessarily prevent UE from being moved out of Cell_FACH at the end. Taking following scenario for example:

The total amount of UL pending data is big enough, so that UE is destined to move to Cell_DCH state at the end.
Scenario 1: with lower traffic volume threshold, UE may spend 10% of total UL transmission time 1 in Cell_FACH firstly and then 90% leftover time in Cell_DCH.
Scenario 2: with higher traffic volume threshold, UE may spend 30% of total UL transmission time 2 in Cell_FACH firstly and then 70% leftover time in Cell_DCH, where the total UL transmission time 2 is normally bigger than total UL transmission time 1.

Generally speaking, even though Rel-11 FE_FACH is approaching the relevant capabilities of Cell_DCH, Cell_DCH is still more efficient than Cell_FACH from NW perspective, in terms of TTI/HARQ process/interferences/etc control. Therefore, we expect the UL efficiency of scenario 1 above would be better than scenario 2 most of the time. Actually, if the Cell_FACH -> Cell_DCH state transmission is inevitable under certain circumstances, it would be better for UE to enter Cell_DCH immediately and spend 100% total UL transmission time in Cell_DCH. However, as explained at the very beginning, UL transmission case appears more randomized and un-predictable, so that it is not possible for NW today to make such quick and wise decision.
Observation 1: Traffic volume threshold based triggering mechanism is simple but not optimal at UL resource efficiency in some cases.

Observation 2: Neither dual nor even more traffic volume thresholds may bring significant gain in UL transmission efficiency in Cell_FACH state, without considering other factors.
Observation 3: It would be better for NW to transit UE to Cell_DCH state as soon as possible if UE is destined so.

Based on above observations, we make following proposal:

Proposal 1: To study mechanism other than traffic volume threshold alone for better UL efficiency.
With more and more FE_FACH capable UEs staying in Cell_FACH state for longer time as well as the deployment of some FE_FACH sub features, the common E-DCH resource congestion is more likely to occur than before. However if UE UL pending traffic volume is always below threshold for long time, so does not trigger “4a”, the QOE may get impacted in terms of UL transmission latency/ throughput in Cell_FACH state, the relevant observed bad phenomena are as such: bad VPN connections (broken from time to time), bad IM message exchanges (big latency or even packet loss for some messages). To overcome above bad phenomena, the QOE relevant measurement and report in Cell_FACH may be needed, so that the QOE in Cell_FACH may get more consistent with Cell_DCH state.
Similarly to what have been studied in eMDT, the UE may evaluate its QOE aspects e.g. accessibility/latency/ throughput locally, basing on certain thresholds configured by NW. Once certain bad QOE event occurs, UE may indicate that via either L1 or L3 signalling in Cell_FACH state, so that HSPA+ NW may take real time actions to maintain QOE. For examples: In case UE is experiencing two consecutive R99 PRACH fallback for UL access or UE’s average UL throughput with TEBS<>0 is below certain threshold, it may report bad QOE just like reporting RLF. Instead of UE measurement and report, NW may also take over the QOE evaluation work for UEs in Cell_FACH state, which is also worth further study.
Proposal 2:  To study mechanism for maintaining better QOE for Cell_FACH state.
3. Conclusions
In this contribution, we made some consideration on issues: UL efficiency and QOE improvement in Cell_FACH state. We would kindly ask RAN2 to consider following proposes:
Proposal 1: To study mechanism other than traffic volume threshold alone for better UL efficiency.

Proposal 2: To study mechanism for maintaining better QOE for Cell_FACH state.
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