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1 Introduction
 In this document, it is pointed out that the current version of TS34.121 does not clearly define OCNS power control in case of Transmit Diversity. We should make clear definition concerning the two points below.

1) Whether OCNS symbol data from two antennas should be defined as being uncorrelated each other or being STTD encoded.

2) How we should control the OCNS power in case of closed loop transmit diversity, where the total transmit power depends on phase difference between DPCHs from two antennas.

2 Discussion Points

2.1.  OCNS Symbol Data

 On the current version of TS34.121, the only definition regarding the OCNS symbol data is the sentence below written on Table E.3.6.

"The DPCH data for each channelization code shall be uncorrelated with each other and with any wanted signal over the period of any measurement."
This sentence does not seem to define the relationship between OCNS symbol data from two antennas in transmit diversity case.

 We propose that it would be reasonable to define the OCNS symbol data from two antennas as being uncorrelated each other or STTD encoded.

 Actually, referring to Table E.5.2 and Table E.5.3 on Release 5 of TS34.121, it is stated that STTD shall be applied to OCNS. But except these HSDPA cases, the above sentence on Table E.3.6 is the only definition about OCNS symbol data.

 The reason why the symbol data on OCNS from two antennas should be uncorrelated each other can be explained as the following.

 When two OCNS signals that have exactly the same pattern, power, phase and timing each other are added up, the total OCNS power would be 6dB higher than the original one. That is because the signal amplitude should be twice as large as the original one, as the result of vector addition.

 But if the timing or phase between the OCNS signals are changed because of fading or some other propagation conditions, the total OCNS power would not be as much higher as 6dB. In this case, the OCNS total power would be ambiguous because it depends on the timing and phase between the two OCNS signals.

 When the symbol data on the two OCNS signals are uncorrelated each other, the total OCNS power from both antennas would always be 3dB higher than the original one. In case when OCNS from two antennas are STTD encoded, it can be considered that we can get similar result as uncorrelated case.

2.2.  Total Power in Case of CL Mode

 In case of closed loop transmit diversity, the DPCH total power from two antennas depends on phase difference and timing difference between DPCHs from the two antennas. So the OCNS power control would be very complicated if it is strictly required that the total power should always be exactly constant.

 The following is the reason why the total DPCH power depends on phase difference and timing difference between DPCHs from two antennas in case of closed loop transmit diversity.

 In closed loop transmit diversity, symbol data, channelization code and scrambling code on DPCHs from two antennas are the same. The possible differences between those two DPCHs are phase difference and timing difference.

 When the phase difference between DPCHs from two antennas changes, total DPCH power would be as shown on Figure 1 and Figure 2. In closed loop transmit diversity, UE should monitor the phase difference between two antennas and should control the DPCH phase difference as small as possible. But in general cases, the DPCH phase difference would not be zero, since the phase control resolution is ninety degrees (CL Mode1) or forty-five degrees (CL Mode2).

 The more the timing difference between two antennas would be, the more similar to random signal addition the total DPCH power would be. The total power shall be vector addition as shown on Figure 1 and Figure 2 if timing difference is zero. But when the timing difference is more than one chip, total DPCH power can be almost regarded as addition of two random signals.

 We propose that either of the following definitions should be necessary for TS34.121, regarding OCNS power control in case of closed loop transmit diversity.

1) OCNS power shall be calculated, assuming that phase difference and timing difference between DPCHs from two antennas were always zero.

2) OCNS power shall be calculated, assuming that total DPCH power would be simply the addition of DPCH power from two antennas.

It does not seem necessary to control OCNS power so that total power is always kept strictly constant, taking account of phase difference and timing difference between DPCHs from two antennas. It would only make SS too complicated without any significant benefit.
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In the case when the phase difference between the two DPCHs is controlled to be zero.





In the case when the phase difference between the two DPCHs vary randomly.





Figure 2.  DPCH power in case of "Mode 2"





Ant1+Ant2 : p+2.55[dBm]
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In the case when the phase difference between the two DPCHs is controlled to be zero.





Figure 1.  DPCH power in case of "Mode 1"





Ant1+Ant2 : p+6[dBm]





Total mean power : p+3[dBm]
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In the case when the phase difference between the two DPCHs vary randomly.
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