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1. Introduction
In [1], rotational CDM [2] is proposed for L1/L2 control channel structure in E-UTRA downlink. This paper discusses the phase adjustment for rotational CDM to improve the achievable performance of physical channel, to which CDM-based multiplexing is applicable.
2.  Phase Adjustment for Rotational CDM
There are three methods to adjust the rotation phase for CDM, which are pre-determined method, open-loop control method and closed loop method.
2.1. Pre-determined method
The optimum phase of the rotational CDM mainly depends on the followings.

a) spreading factor
b) number of multiplexing codes

c) resource allocation (with or without frequency inter-leave)

d) channel model (especially for delay spread)

e) number of receiving antennas

f) detection method (de-spreading, MMSE or MLD)

Conditions a) and c) should be fixed, because of channel structure issues. Conditions e) and f) depend on receiver structure. Other conditions of b) and d) are time-variant factors.

By assuming typical parameters on the above, fixed rotation phase will be determined and can be shared both on Node B and UE in advance.
2.2. Open loop method
At Node B, the condition b) can be acknowledged, and also the delay spread in condition d) can be estimated by measuring each uplink from UE. Considering those or one of those measurements, Node B can adjust the rotational phase and informs it to UE via BCH. Note that the delay spread may be different, depending on the location of UE, therefore the worst one should be the criteria for adjusting the rotation phase for common channel on downlink. The open loop method is applicable to e.g., reference signals with CDM among different cells (i.e., sectors) within the same Node B.
2.3. Closed loop method

By making UE to report the downlink channel profile to Node B, more accurate phase adjustment is expected than that of the open loop method. Because this method needs feedback channel on uplink, the closed loop method may be appropriate for UE-specific physical channels such as L1/L2 control channel. It should be noted that the gain of the closed loop method is to be investigated considering additional control signaling overhead. 
3. Conclusion
This contribution clarifies the phase adjustment methods for rotational CDM. There are three methods to be considered, which are pre-determined method, open-loop control method and closed loop method.
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