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1. Introduction
At RAN#58 in [1], the new Rel-12 HSPA+ SI: Study on Further EUL Enhancements was approved, and within its study scopes, the topic “Improvements to EUL coverage” has been discussed a little bit in [2], [3] and [4] respectively. As already ACKed, in order to improve the E-DCH 2ms TTI coverage, the fast switching mechanism between E-DCH 2ms and 10ms TTI can be one plausible candidate solution, and should be studied further. In this contribution, we shall continue discussing on this issue.
2. Discussions
With the introduction of DC-HSUPA and improved TDM alike UL transmission among users, the E-DCH 2ms TTI is expected to be more extensively configured in terms of both service time and geographical area, so that both user experiences and system capacity can be boosted. As already pointed out, currently it is mainly the RNC’s task to evaluate which TTI type is more proper to be configured for UE of certain buffered data amount and available UL transmission power. However, due to various limitations of currently specified measurement report mechanisms, RNC cannot always sharply determine the best TTI type in time or switch them fast enough, e.g. L3 reconfiguration signalling handshakes involve much delay. Per designing experiences from various HSPA+ legacy features, the more efficient execution mode such as L3 pre-configuration + L1 order command is normally deemed as solution to improve above deficiencies in extreme.
In Rel-11 HSPA+ WI: FE-FACH, we once discussed the scheme about 2ms/10ms TTI dynamic selection for common E-DCH resource in non Cell_DCH states based on NodeB side measurement and processing, and in Rel-12 timeframe, it can be assumed that NodeB should have even more competency (Robust algorithms, Measurement accuracy, Sufficient processing power etc) to make more accurate evaluation about proper TTI type, hence it is rather logically straightforward that in Cell_DCH state, NodeB shall also take over the RNC’s job for TTI type dynamic selection.
Observation 1: It has been proved that NodeB can be in better position at proper E-DCH TTI type selection.
For UE initial dedicated E-DCH resource acquisition case (initially into Cell_DCH), the legacy evaluation procedure for common E-DCH resource TTI type can be mostly reused, but the differences are: NodeB needs to inform RNC about dedicated TTI type selection result for the concerned UE, and then SRNC configures that UE in dedicated way without evaluating TTI type further. In that sense, the additional L3 measurement results, e.g. new stuff in IE: measured result on RACH or cell measured results, may not be much useful. It is worth noting that the designing philosophy here is that NW starts making the proper TTI type evaluation and selection only after UL transmission triggers so, but unlike some other philosophy that NW has prepared the proper TTI type well before the real UL transmission starts.
Observation 2: For initial dedicated TTI type selection, the legacy evaluation procedure for common E-DCH resource TTI type can be reused.
For UE updating dedicated E-DCH resource acquisition case (within Cell_DCH), the NodeB normally needs to evaluate both UE’s buffered data amount and available UL transmission power. We would assume that for busty application services (averagely UL low/medium data rate), the 2ms TTI may not be as meritful as full buffered application case from system view, despite that it brings lower SRB or DRB transmission latency for individual user. The reasons are: 2ms TTI averagely brings larger UL interferences, so it may annoy the UL coverage for other users; 2ms TTI may cost more UE battery. Therefore, we do not suggest that NodeB shall always trigger the 10ms -> 2ms TTI switch as long as UL transmission power suffices, e.g. good UPH conditions over a length of time, but needs to refer to the situation of UE buffered data as well. Vice versa, NodeB should be able to trigger 2ms -> 10ms TTI switch when UE buffered data decreases to certain level sometimes even if its UL transmission power still suffices for 2ms TTI. Generally, the E-DCH TTI switch should not occur frequently and typically depend on NodeB’s RM intelligence, the analysis and prediction about service profiles also contributes to proper TTI type selection.
Observation 3: For updating dedicated TTI type selection, NodeB should not refer to UE’s available UL transmission power alone, but also the situation of UE buffered data as well as service profiles.
Proposal 1: To take above 3 observations into account.
The UPH info in SI is deemed as better indication of UE available UL transmission power, and may reflect UE’s UL coverage situation more accurately than other parameters. However, NodeB cannot always obtain UPH info per own TTI type evaluation and selection purpose, but rely on UE side triggering. It has been proposed that UE should report UPH info in more informative and timely manner, so that NodeB can evaluate and select proper TTI type faster and more easily, consequently via either L3 reconfiguration based TTI switch or L1 order command based TTI switch, UE can go to the proper TTI type more efficiently. However per our infield observations, the UPH info statistics collected by NodeB seems fairly sufficient, at least suffices for the practically occurred frequency of TTI switch.
Generally, the additional UPH info report shall cost more UL capacity to different degrees, so should be carefully studied. However, the legacy normative fact that “No UPH report when TEBS = 0” had better be maintained. As explained above, in case that UE has no buffered data for UL transmission, NW does not need to start evaluating and preparing the proper TTI type for pending UL data. To be consistent with observation 3 above, we would suggest that only after UE buffered data exceeds certain threshold, UE shall be allowed to start reporting more (enhanced) UPH info.
Proposal 2: The normative fact that “No UPH report when TEBS = 0” should be maintained. The more (enhanced) UPH info report should be triggered only after UE’s TEBS > certain threshold.
As stated at the very beginning, the L3 pre-configuration + L1 order command execution mode for E-DCH TTI fast switch might be ideal from UE perspective, however, for the sake of reducing coordinative effort between all involved NodeBs in SHO region as well as maintenance of L3 pre-configurations, it seems still ideal for RNC to make the TTI type switch based on L3 signalling. Keeping the Gain&Pain tradeoff in mind, we would suggest following mechanism as the baseline for E-DCH TTI faster switching: 
Improved UPH info report behaviour on UE side + Improved NodeB TTI type evaluation/selection and report over Iub + No big changes on RNC side.
Proposal 3: To treat following mechanism as the baseline for E-DCH 2ms/10ms TTI faster switching:
Improved UPH info report behaviour on UE side + Improved NodeB TTI type evaluation/selection and report over Iub + No big changes on RNC side.
3. Conclusions
We would kindly ask RAN2 to consider following proposes:
Proposal 1: To take above 3 observations into account.
Proposal 2: The normative fact that “No UPH report when TEBS = 0” should be maintained. The more (enhanced) UPH info report should be triggered only after UE’s TEBS > certain threshold.

Proposal 3: To treat following mechanism as the baseline for E-DCH 2ms/10ms TTI faster switching:
Improved UPH info report behaviour on UE side + Improved NodeB TTI type evaluation/selection and report over Iub + No big changes on RNC side.
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