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1. Introduction
This paper discusses the requirements related to the Assistant Feedback Channel (AFC) for transmission power control (TPC) and AMC in the E-UTRA TDD Uplink (UL). The considered topics include the necessity, the feasibility and the implementation of adopting the AFC for the TPC in the E-UTRA TDD. 

2. The Necessity of Adopting AFC in E-UTRA LCR TDD Uplink power control and AMC
Transmission power control (TPC) and AMC are key techniques to achieve link adaptation and high throughput. TPC is especially effective for the physical channel that use fixed rate transmission and high quality transmission without HARQ. However, TPC is also effective in decreasing interference to other users. According to [1], some possible ways to implement E-UTRA TDD Uplink power control and AMC are as followings:
· Closed-loop type TPC

· CQI-based closed-loop type TPC 

· fast TPC considering other-cell interference with large fluctuation

· Combination of closed-loop type slow TPC and fast AMC to shared data channel in uplink

To ensure the performance, all the ways above to implement E-UTRA TDD Uplink power control and AMC need a short feedback delay. But for a TDD system, the Radio Frame Length has the essential limitation on the feedback delay—the delay can not be less than the radio frame (or sub-frame) length.  To break the limitation, It is a natural idea to adopt an Assistant Feedback Channel in E-UTRA TDD Uplink power control and AMC.
3. The feasibility of Adopting AFC in E-UTRA LCR TDD Uplink power control and AMC
It is obvious that, to set up an Assistant Feedback Channel in E-UTRA TDD Uplink power control and AMC, an additional spectrum besides the traditional TDD unpaired spectrum is indispensable. Whether this additional spectrum can be fond and can be used is the key to construct the Assistant Feedback Channel.
3.1. The Consentaneousness of Spectrum flexibility
In the section 8.2 of [2], the following principle of Spectrum flexibility has been settled:

b)
Support for diverse spectrum arrangements
1)
The system shall be able to support (same and different) content delivery over an aggregation of resources including Radio Band Resources (as well as power, adaptive scheduling, etc) in the same and different bands, in both uplink and downlink and in both adjacent and non-adjacent channel arrangements.
2)
The degree to which the above requirement is supported is conditioned on the increase in UE and network complexity and cost.
3)
 A "Radio Band Resource" is defined as all spectrum available to an operator.
 According to the above principle, an operator may use his spectrum flexibly as long as it is efficient. So, adopting an additional spectrum besides the traditional TDD unpaired spectrum to bear the Assistant Feedback Channel is in accordance with the principle prescribed in [2].
3.2. Agreement on the UE’s Resource Aggregation Capability
In section 12.3 of [3], it has been point out that: With the progress of technology over time, some of the complexity restrictions may no longer apply, and allow reconsideration regarding addition of functionalities currently considered to be too complex, as well as functionalities currently not considered, in a later Release of the specification. However, if new functionalities are considered in the future, incremental gains that these additions could provide should also be evaluated.
The following set of resource aggregation options, among others, for E-UTRA had been proposed in section 12.3 of [3]. 

· Resource aggregation type 4 - DL broadcast channel and bidirectional channel in the same band

· Resource aggregation type 5 – DL broadcast channel and bidirectional channel in the different bands
And in the section 14.1of [3], the following Conclusion has been made: “Resource aggregation is only considered for broadcast-type services.”
3.3. Dedicated MBMS Carrier
Document [4] had proposed a widely accepted way of transmitting broadcasting signal by dedicated carrier using common transmitted waveforms. Though using dedicated broadcasting carrier of common transmitted waveforms is proposed for the FDD systems, it will also be effective for a TDD system for it’s high diversity gain in the air interface. So, the Resource aggregation type 4/5 will also suitable for E-UTRA TDD system.  
4. The Implementation of AFC Based TPC and AMC in E-UTRA LCR TDD Uplink 
4.1. The Spectrum Selection for AFC
The AFC may use the spectrums either allocated for TDD system, as labelled “B” and “D” in figure 1, or allocated for FDD system, as labelled “A” and “C” in figure 1. Letting the AFC share the spectrum with DL broadcasting channel in a TDD system is one feasible manner , among others, of selecting an AFC spectrum.  

[image: image4.bmp]
Figure 1.  The Possible Spectrums for AFC
4.2. The Implementation of AFC Based TPC and AMC
Select a group of time slot within one TDD radio frame alternatively, such as selecting the time slots of odd numbers or selecting the time slots of even numbers, and allocate this group of time slot to one or a group of terminal(s). One example for the implementation of AFC based TDD UL TPC is illustrated in Figure 2. After transmitting UL signal using the Bi-directional spectrum in the time slot labelled TS1, the terminal receives the TPC/AMC data as an AFC bearer in the time duration “2” using the AFC spectrum  ( or one directional spectrum). The terminal(s) finish all adaptation during time duration “3” and make the second UL transmission during the time slot TS3.  

[image: image2]
Figure 2.  The implementation of TPC feedback within one TDD Radio Frame

5. Proposal
The AFC based UL TPC/AMC for E-UTRA LCR TDD is one step forward acclimatizing the Resource Aggregation trend. For the sake of multiple feedback within one TDD radio frame, the AFC can greatly improve the dynamic adaptivities and increase the throughput of a TDD system. So, we propose that the AFC based transmission power control and AMC described above should be supported in E-UTRA LCR TDD Uplink.
References
[1] R1-061668, “Fast Transmission Power Control in E-UTRA”, NTT DoCoMo.

[2]
3GPP TR 25.913 V7.3.0  (2006-03), Requirements for Evolved UTRA (E-UTRA) and Evolved UTRAN (E-UTRAN)

[3] 3GPP TR 25.912 V7.0.0 Feasibility study for evolved Universal Terrestrial Radio Access (UTRA) and Universal Terrestrial Radio Access Network (UTRAN) (Release 7), 2006-06.
[4] R1-062268, Dedicated MBMS Carrier Using Common Transmitted Waveforms ,Ericsson





















D





C





B





A





TDD





2400





2300





2025





2010





1920





1900





1880





1850





China’s 3G Spectrum Allocation





FDD-DL





FDD-UL





30


MHz





30


MHz





100


MHz








FDD-DL





TDD





SAT





15


MHz





30


MHz





FDD-UL





TDD





20


MHz





85


MHz








60


MHz








60


MHz








20


MHz





…





NULL





TDD





ITU3G Spectrum Allocation





FDD-DL





TDD





SAT





15


MHz





30


MHz





FDD-UL





TDD





20


MHz





85


MHz








60


MHz








60


MHz








20


MHz








DL


TS4





DL


TS1





DL


TS2





DL


TS3





…





DL


TS8





DL


TS5





DL


TS6





DL


TS7





…





…





DL


TS4





DL


TS1





DL


TS2





DL


TS3





…





DL


TS8





DL


TS5





DL


TS6





DL


TS7





…








NULL











NULL





3G Core Bands





AFC


Spectrum





DL


TS8





DL


TS5





DL


TS6





DL


TS7





UL


TS4





UL


TS1





UL


TS2





UL


TS3





Bi-directional Spectrum





One Directional Spectrum (DL)
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