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1 Introduction

Much work has been done for asymmetric channel carrier aggregation of TDD-LTE in Rel-10. This discussion provides the former analysis of asymmetric channel arrangement for carrier aggregation and proposes the possible solutions for DC carrier issues.

2 Discussion

2.1 Former discussion

After key deployment scenarios are determined in [1], discussion of asymmetric channel carrier aggregation in TDD was launched in [2]. In [3], capability of signalling different TDD DL and UL Bandwidth in Rel-9 is also inclusive. In contribution [5][7], typical interference analysis of DC carrier is described.
From the reference study of TDD-LTE, in order to support the asymmetric bandwidth CA, DC carrier issue should be given much attention and relevent spec change may be need for it.
2.2 DC carrier issue and possible solutions

DC carrier is the center carrier of channel band. Interference issue of DC carrier is detailed in [2] and [6]. Therefore, CC allocation needs to be considered for the location of DC carrier. For eNB, it does not preclude asymmetrical channel arrangement scenarios according to CA channel central frequency. 

For the DC carrier interference issue, possible solutions are proposed below:
· Solution 1:  Restrict CA channel arrange type

As described in [4], eNB makes restriction of CA channel arrangement to avoid asymmetric channel bandwidth centre.
· Solution 2:  Insertion empty sub-carrier

Also as described in [4], the DC collision can be solved by changing RAN1 spec and allowing unused sub-carrier to be inserted into arbitrary position.
· Solution 3: Modification of OFDM signal generation

As described in [7], physical layer solution was proposed to modify OFDM signal to avoid DC carrier interference by allowing unused subcarrier to be inserted into arbitrary position.
· Solution 4: DC cancellation
The receiver estimates the DC offset and then cancels it from the received signal [5].
· Solution5: Network scheduling 

Flexible resource scheduling for prevent utilizing DC carrier for service can avoid serious emission interference [2][5][7]. The RB with DC interference can be ignored by the eNB scheduler, or assigned with modulation and coding scheme at lower SNR level.
· Solution 6: RF optimization

As described in [5][7], the main problem inherent to the ZIF (zero intermediate frequency) architecture is DC offset which is mainly generated by the LO leakage. The DC offset problem in ZIF can be addressed by some optimization designs.
· Using the low IF receiver stucture.
· High pass filter.
· Harmonic mixing: setting the LO frequency equal to half of radio frequency and using the second harmonic for mixer. Then the self-mixed signal caused by LO leakage will be a AC signal. 

From the former analysis, the below possible solution can be proposed: Option 4 can utilize physical layer method to cancel DC collision. Option 6 of RF optimization can effectively restrict DC collision. Furthermore, option 5 could utilize flexible resource scheduling to avoid DC collision and achieve neglectable spec change. 
3 Conclusions

In this contribution, we provide analysis of the DC-carrier collision issue and the possible solutions for asymmetric channel CA. 
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