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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 “UL control channel overhead reduction” was discussed a little bit at RAN2#81 in [2] and [3]. As already pointed out, in order to achieve improved UL system capacity and coverage, the UL control channel overhead needs to be reduced in both DTX and uplink data transmission cases.
Each E-DPCCH frame carries “E-TFCI”, “RSN” and “Happy Bit” info for the associated E-DPDCH frame. With the background of small data transmission resulting from either MTC devices or smartphones, the E-DPCCH transmission is supposed to be reduced or suppressed as much as possible. In this contribution, we shall re-focus again on the issue of E-DPCCH overhead reduction, which had ever been discussed in 3GPP history.
2. Discussions
According to the discussions in some legacy contributions e.g. [4] [5] [6], the 7 bits “E-TFCI” info in E-DPCCH channel is deemed as the biggest overhead and can be reduced in practical way. “E-TFCI” info indicates NodeB about the TB size of each MAC-i PDU, but for some packet applications involving only small data most of the time; the value of “E-TFCI” info does not vary dynamically over time but rather show constant or within restricted range. In such cases, the “E-TFCI” info can be reduced to 4 or even 3 bits by adopting new codebook, or even voided completely, so that less air capacity is spent for E-DPCCH channel transmission. For one extreme, the E-DPCCH transmission may be even switched off at the expense of more NodeB processing efforts. From our perspective, the “RSN” and “Happy Bit” info are quite essential for more efficient RM and centralized scheduling handling, e.g. “RSN” info helps to save lots of NodeB baseband resources, and “Happy Bit” info serves as good decision criteria for E-DCH/R99 UL switching or secondary UL carrier (de)activation, so we do not wanna void the “RSN” and “Happy Bit” info by principle; in contrast, the 7bits “E-TFCI” info indeed shows much redundancy for small data transmission in most cases and should be reduced or even voided.
Proposal 1: 
“RSN” and “Happy Bit” info should be kept in E-DPCCH transmission, and “E-TFCI” info should be reduced or voided.
With some E-DPCCH new coding such as RM(30,7) as proposed in [5], the Link Efficiency Gain is expected to be around 1.5-1.8 dB; we think this provides good compromise between UE allowed data rate flexibility and system gain for most packet applications. Furthermore, for particular packet applications with extreme small amount of data, where the packet size is always smaller than certain “default TB size” defined by system, we would also welcome E-DPCCH to take the RM(30,3) coding, namely NodeB is allowed to make blind E-DPDCH decoding without explicit “E-TFCI” info sometimes.
Proposal 2: 
RM(30,7) can serve as good candidate for reduced E-TFCI coding, and NodeB should be allowed to make blind E-DPDCH decoding without explicit “E-TFCI” info.
With above proposals, there will be at least three valid E-DPCCH coding formats playing in the role, and it is essential to synchronize the understanding of those E-DPCCH coding formats between NodeB and UE in time.
From UMTS system design viewpoints, there can be four basic methods for such control in principle:
· Opt1: NW based + L3 control;

· Opt2: NW based + L1 control;

· Opt3: UE based + L3 report;

· Opt4: UE based + L1 report;

Normally Opt2 enables more dynamic and adaptive control of UE than Opt1 from NW perspective; Opt4 enables quicker NW reactions than Opt3 from UE perspective. As UE is standing at upstream for UL data transmission, so UE based method looks more promising, however, the comprehensive tradeoff between system gain and Spec. & Implementation complexity needs further analyzed. Taking good RRM handling on NW side into account, UE with extreme small data transmission may typically transit to Cell_FACH state, so above “E-TFCI” less operation should be applied to both Cell_DCH and Cell_FACH state.
Proposal 3:
To investigate the detailed control mechanisms of “E-TFCI” less operation for both Cell_DCH and Cell_FACH states.
3. Conclusions
We would kindly ask RAN1 to consider following proposes:
Proposal 1:
“RSN” and “Happy Bit” info should be kept in E-DPCCH transmission, and “E-TFCI” info should be reduced or voided.
Proposal 2:
RM(30,7) can serve as good candidate for reduced E-TFCI coding, and NodeB should be allowed to make blind E-DPDCH decoding without explicit “E-TFCI” info.
Proposal 3:
To investigate the detailed control mechanisms of “E-TFCI” less operation for both Cell_DCH and Cell_FACH states.
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