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1
Introduction

During the RAN#58 meeting, a new Rel-12 Study Item was approved on Further EUL Enhancements [1] targeting, among other objectives, improving HSPA UL coverage. In particular, one of the study areas is about “Improvements to EUL coverage when using single RAB as well as various multi-RAB combinations.”  
At RAN2#82, RAN2 agreed to study the following improvements to UPH measurements:
·  UPH event based SI triggers

·  RRC UPH measurements 

·  Other MAC UPH report enhancements 

This paper describes some performance aspects about TTI switching during SHO, and proposes to extend the study also to EUL-R99 reconfiguration enhancements. 
The document is a re-submission of [2], not discussed at RAN2#83 (due to lack of time).
2
Discussion 
2.1 Issues with TTI misalignment during SHO 
If the command to switch TTI is issued by the serving Node-B only, then in inter-NodeB SHO scenarios there would be a non-zero time duration of TTI mis-match between the non-serving Node-B and the UE. Depending on UTRAN backhaul delays, this duration could be in the order of hundreds of milliseconds. 
During this time, the E-DPDCH/E-DPCCH packet would fail to decode at the non-serving NodeB. It can be argued that this in itself is not a serious issue since the serving Node-B still has a chance to decode the E-DCH channels. However, during such time, the TTI of control channels, i.e. E-RGCH and E-HICH, would also undergo mis-match between the UE and the non-serving Node-B. 
It is worth noting that the E-RGCH and E-HICH channels are not CRC protected. Thus, for example, if the UE is operating with 10ms E-DCH TTI and the non-serving Node-B with 2ms E-DCH TTI, then the UE will decode commands on E-RGCH and E-HICH over a 8ms duration whereas the Node-B would be transmitting E-RGCH and E-HICH over a 2ms duration. This would results in ~50% error rate on these (binary-input) channels. Such high error rate on E-RGCH would imply that the UE’s serving grant value and consequently E-TFC selection would not operate as per the network’s expectation. Further, assuming the non-serving Node-B is always issuing NACK on E-HICH (due to E-DCH TTI misalignment), a 50% NACK->ACK probability would result in high packet loss rate at the physical layer. This is because the HARQ entity would not perform re-transmissions upon (erroneously) receiving an ACK from the non-serving Node-B and unless the serving Node-B is able to decode the packet with very high probability after the first transmission itself, it would fail to recover the situation since approximately 50% of the times there would be no HARQ re-transmissions coming.
Ultimately, this may result in RLC and possibly even higher layer retransmissions and timeouts. Such considerations should be kept in mind for any Node-B based TTI switching mechanism. Thus, for reliability and stable operation during inter-NodeB SHO, an RNC based TTI switching mechanism is preferred.

Proposal 1: For SHO scenarios, it should be possible to trigger TTI switching at the RNC, using optimized UE UPH reporting (RRC based or forwarded by the NodeB)
2.2 EUL-R99 UL reconfiguration optimizations 

As discussed in [2], while recent RAN2 discussions and agreements have been focused on the switching scenario between E-DCH 2 and 10 ms TTI, it is proposed to evaluate also potential optimizations for switching between EUL and R99 UL. In fact, there may be common optimizations simply re-usable among scenarios, as well as specific enhancements applicable to different scenarios (e.g. R99 to EUL).  

Proposal 2: RAN2 should evaluate also issues and enhancements related to EUL-R99UL reconfiguration.
3
Summary and Conclusion

In conclusion, the following is proposed: 
Proposal 1: For SHO scenarios, it should be possible to trigger TTI switching at the RNC, using optimized UE UPH reporting (RRC based or forwarded by the NodeB)
Proposal 2: RAN2 should evaluate also issues and enhancements related to EUL-R99UL reconfiguration.
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