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1 Introduction
Distributed antenna, which is defined as spatially separated antenna deployed within one cell, has been widely used in the current network. In order to improvement the capacity and performance of the distributed antenna, a new study item “Improvements of distributed antenna for 1.28Mcps TDD” has been approved. The intention of this contribution is to kick off the discussion on the distributed antenna, give the typical scenario for the distributed antenna as the work assumption and list the open issue for the further discussion. 
2 Typical scenario and open issues for the distributed antenna
In-door Coverage
Distributed antenna can be deployed in the in-door scenario to overcome the penetration and shadowing losses.
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Figure1: In-door Coverage
In this scenario, each antenna will be used to coverage a different area (maybe different rooms or different floors of the building), and the different areas can provide a natural spatial isolation, which give our some possibility to reuse the physical resource among different areas.
High-speed Coverage
High-Speed Coverage is another typical scenario for the distributed antenna. In this scenario, the distributed antenna will be used to provide the coverage for the high-speed railway. Nowadays , the speed of the high-speed railway can reach up to 400km/h，which is about 111m/s. In this case, if the distributed antenna is not used, the coverage radius of each cell in the High-Speed scenario may be less than 1500m, considering the overlap area of the coverage, the UE have to handover among different cells less than every 10s. The frequently handover will increase the risk of drop of UE. In order to save the handover times, the distributed antenna can be used in the High-Speed scenario; several antennas can be deployed within one cell to extend the radius of the cell.
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Figure2: High-Speed Coverage
In this scenario, each antenna will cover a different area, UE can move among these areas without any L3 signalling, which can save the handover times. Also, by knowing the movement of UE among the antennas, some optimisation to handover algorithm (e.g. unidirectional handover, pre-handover prepare) can be take by RNC to accelerate the handover process and increase the successful rate of handover procedure.  
Blind spot coverage
In TD-SCDMA network, the smart antenna is widely used in the macro cell, and be placed on the roof of building or on the top of tower (antenna A in the figure 3). In this case, the area right down of the smart antenna, which can be treated as a blind spot, is hard to be covered by the smart antenna itself. In order to improve the coverage of the blind spot, a potential solution is to deploy distributed single antenna (antenna B) right down of the smart antenna to cover the blind spot.
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Figure2: Blind spot coverage
In this scenario, the distributed antenna within the cell may consist of two types of antennas: the smart antenna and the single antenna. Using the single antenna as compensation to the smart antenna can improve the blind spot coverage and reduce the complexity of the network optimisation.
3 Open issues
According to the scenarios described above, we also list some open issues for further discussion:
Open issues:

Whether the control channel resource (e.g. HS-SCCH, HS-SICH, E-AGCH, and E-HICH) can be reused in different areas covered by different antennas, and is there any necessary enhancements need to be introduced?
For the RRM, whether the power control and access control need to be extended from by cell to by areas covered by different antennas? Is there any impact on the IUB procedure?
For the downlink transmission, whether it is possible for the NW to transmit signals to one UE by multiple antennas at the same sub frame. If possible, how to handle the TPC and SS commands in this case, how to define related measurement value (e.g. Transmitted Code Power, Transmitted Carrier Power) in this downlink?
For the uplink transmission, whether it is possible for the NW to receive signals on multiple antennas. If possible, how to handle the TPC commands received on different antennas and how to define the related measurement value (e.g. SIR, RSCP, AOA, RxTD, TS ISCP and RTWP) in this uplink. 
For mobility case, whether the power control and synchronisation maintain can fulfil the requirement in case the UE move among these areas covered by different antennas and is there any necessary enhancements need to be introduced to increase the power control or synchronisation maintain efficiency? 
The movement between different types of antennas will cause a considerable power fluctuation on the receiving side due to the loss of beam forming gain, whether it is necessary to introduce any enhancement to overcome the loss of beam forming gain?

4 Conclusion
According to the analysis above, we suggest to have a work assumption as:

Work Assumption:

Take the three scenarios (In-door Coverage, High-speed Coverage, Blind spot coverage) as the typical scenario for the distributed antenna; Study potential enhancements on distributed antenna based on these typical scenarios;
In order to progress the new SI “Improvements of distributed antenna for 1.28Mcps TDD”, we suggest initiating an e-mail discussion on these open issues listed in this contribution.
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