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1. Introduction
At RAN2#82, the fast switching mechanism between E-DCH 2ms and 10ms TTI was discussed intensively and more open issues were to be further discussed via email “[82#26][UMTS/FE-UL] Improved EUL coverage”. In this contribution, we shall continue discussing those issues.
2. Discussions
As well known, due to various limitations of currently specified UE measurement report such as UPH info, and NW TTI switching execution mode, RNC cannot always sharply determine the best E-DCH TTI type in time or switch them in fast manner. Therefore, there are mainly two parts for improvement. Part 1: more accurate&robust UPH info measurement and more timely UPH info report; Part 2: faster TTI switching execution procedure.
Part 1: More accurate&robust UPH info measurement and more timely UPH info report

Currently, UPH info can only be carried within SI piggybacked in MAC-i PDU, and NW cannot always obtain UPH info per own E-DCH TTI type evaluation and selection purposes, e.g. if TEBS = 0 for some period of time on UE side, NW shall lose the UPH situation on UE side. However, above TEBS = 0 period of time is relatively shorter for UE in Cell_DCH state, at least compared to normal TTI switching interval each time. (NW normally tries to avoid too frequent TTI reconfiguration, where the MAC-e / MAC-i HARQ processes must be flushed and no special mechanism has been defined to lower SDU losses) Furthermore, unlike mobility decision e.g. HO case, NW normally does not react immediately upon each UPH info report, but relies more on UPH info statistics over time, hence we assume that too complicated UPH related info report does not help NW about TTI decision much, but increases UE’s effort. However, the current 100ms measurement window for UPH evaluation can be extended to more sensible values if needed.
Proposal 1: To simplify the improvement for MAC layer UPH info measurement and report, and to extend UPH measurement window length over 100ms per need.
Besides more accuracy&robustness for UPH info measurement and report, it is also expected that UPH info can be more timely available for NW. Generally, the additional UPH related info report, e.g. standalone UPH info, shall cost unnecessary UL air capacity, and this has to be avoided typically when UL resource congestion occurs. Hence, the legacy normative fact that “No UPH report when TEBS = 0” had better be maintained; otherwise if its demerits overstep its merits, NW should be able to control when UE is allowed to report standalone or other improved UPH related info.

Proposal 2: NW should be able to control when UE is allowed to report standalone or other improved UPH info.
Part 2: Faster TTI switching execution procedure
As acknowledged by most companies, the execution mode of RRC layer Pre-configurations + NodeB based command triggering for E-DCH TTI faster switch might be ideal from single UE perspective; however, there are still several severe issues with such execution mode.

Issue 1: When UE is served by single serving NodeB, the serving NodeB’s autonomous decision and triggering for TTI switch may bring some negative impacts to neighbouring NodeBs’ cells. E.g. upon UE’s E-DCH TTI is switched from 10ms to 2ms, UE shall normally increase its transmission power, so brings larger UL interferences to neighbouring NodeBs.
Issue 2: When UE is in SHO region and served by both serving and non-serving NodeBs, the “Iub round” synchronization process for new TTI type is normally needed, hence it reduces the speed gain of the whole TTI switching procedure.

Issue 3: Even if the NodeBs and UE can synchronize their new TTI type after NodeB based command triggering, NodeB still needs to inform RNC via Iub signalling about TTI switch and then RNC may still take corresponding actions related to the new TTI type, e.g. upon 10ms -> 2ms, then NW may start DC-HSUPA operation or improved TDM alike UL transmission among users; upon 2ms -> 10ms, then NW may reconfigure UE’s RB mapping and multiplexing. Hence, NodeB based command triggering sometimes cannot bring UE to the final configuration status once in one step.
Taking above three practical issues into account, we believe that it is still ideal for RNC to make the decision and triggering for TTI type switch, as RNC always has better system level and RRM overviews than its subordinating NodeBs.
Proposal 3: RNC should make the final decision and triggering for new TTI type switch.
In order to achieve faster TTI switch, the speed gain can be pursued in following three aspects:
1: Improved TTI type evaluation and selection (explained in P1/2 above)

2: Improved TTI type decision and triggering (explained in P3 above)
3: Improved TTI type switch executing (explained below)
NW may use legacy RRC layer reconfiguration procedure for TTI type switch executing, which suffers from some latency due to “Non-sharp activation time setting” and “Unsuccessfully RRC message transmission over the air”. In order to avoid those deficiencies, NodeB can take over the executing role upon RNC triggering over Iub. Via L1 command handshakes, it could be quicker and safer for NodeB and UE to synchronize their activation time for the new TTI type. However, when the non-serving NodeB is involved, there is still issue that how to synchronize serving and non-serving NodeBs for the new TTI activation time.
Proposal 4: Upon RNC triggering TTI type switch over Iub, NodeBs can activate the new TTI configurations via L1 command handshakes.
Proposal 5: To study further how to synchronize serving and non-serving NodeBs for the new TTI activation time.
As summary, the ideal solution framework for faster TTI switch from our side is illustrated in Figure 1 below:
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Figure 1: Solution Framework for faster TTI switch
3. Conclusions
In this contribution, we made further thoughts on 2ms TTI E-DCH coverage extension and would kindly ask RAN2 to consider following proposals:
Proposal 1: To simplify the improvement for MAC layer UPH info measurement and report, and to extend UPH measurement window length over 100ms per need.

Proposal 2: NW should be able to control when UE is allowed to report standalone or other improved UPH info.
Proposal 3: RNC should make the final decision and triggering for new TTI type switch.
Proposal 4: Upon RNC triggering TTI type switch over Iub, NodeBs can activate the new TTI configurations via L1 command handshakes.

Proposal 5: To study further how to synchronize serving and non-serving NodeBs for the new TTI activation time.
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