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1 Introduction

Regarding the uplink channel structures for uplink MIMO with 64QAM, some notable agreements made in the previous meeting are:
Agreement:

S-E-DPCCH

· S-E-DPCCH transmitted on the primary precoding vector

· S-E-DPCCH is I/Q multiplexed with E-DPCCH on the Rel-6 E-DPCCH code

· The presence of S-E-DPCCH indicates rank2, the absence rank1, when the UE’s max rank is 2

· S-E-DPCCH is never sent when the UE’s max rank is 1

· When E-DPCCH is not boosted, the S-E-DPCCH is transmitted with the same power as E-DPCCH

· FFS: what to do with S-E-DPCCH power when E-DPCCH is boosted

S-DPCCH

· Working assumption: The CLTD S-DPCCH boosting rules can be applied unchanged. To be confirmed in RAN1#69

In this contribution, we discuss possible alternatives for the S-E-DPCCH and S-DPCCH power offsets in light of the latest agreements. 
2 Discussion
2.1 S-E-DPCCH gain calculation
As S-E-DPCCH is agreed to be sent on the power-controlled primary stream rather than the secondary stream, the required S-E-DPCCH power offset may thus be reduced compared to the case where it would be transmitted on the secondary stream. In this section, we discuss the possible alternatives for the S-E-DPCCH gain factor when the E-DPCCH is boosted.

· S-E-DPCCH not boosted:

· Power-efficient;

· This option will result in creating power imbalances on the I/Q channelization code; the impact of this may need to be studied.

· S-E-DPCCH boosted by a smaller amount than E-DPCCH:

· This option can be seen as a mitigation mechanism to reduce the impact of I/Q imbalance.  The offset w.r.t. E-DPCCH would need to be studied.

· S-E-DPCCH boosted by the same amount as the E-DPCCH:

· This approach eliminates the impact of I/Q imbalance;

· If the NodeB does not use the S-E-DPCCH for decision-direct channel estimation, this approach is power efficient.

· If the NodeB uses the S-E-DPCCH for decision-directed channel estimation, we note that the UE may set the E-DPCCH and S-E-DPCCH 3dB lower and still maintain the required (T2TP configured by the network.

Therefore, allocating the same power offset for E-DPCCH and S-E-DPCCH seems to be a straightforward and simple solution.  Note also that this option was adopted for 8C-HSDPA, in which case HS-DPCCH2 gain factor is equal to HS-DPCCH gain factor all the time.
Proposal 1:
The S-E-DPCCH power is transmitted at the same power as the E-DPCCH.
To avoid wasting power on the control channel when boosting, we further propose that the S-E-DPCCH is assumed to be used for pilot when boosted.  This approach leads to a more efficient use of the control channel power.  We therefore propose:

Proposal 2:
The S-E-DPCCH is assumed to be used for pilot when boosted.

2.2 S-DPCCH gain factor
As S-E-DPCCH is agreed to be sent on the primary stream, the S-DPCCH is the only phase reference for the secondary stream.  In the following, we discuss the possible alternatives for the S-DPCCH boosting rules in UL MIMO with 64QAM.
For rank-1 transmission, the UE is essentially operating in UL CLTD mode; the S-DPCCH gain factor should be set according to the existing rules.

Proposal 3:
For rank-1 transmission, use existing UL CLTD rules for S-DPCCH gain calculation.

For rank-2 transmission, the following alternatives may be considered:

· Use UL CLTD rules with the existing (T2SP:
· The (T2SP value is set by the network to improve channel estimation for weight determination; however this value may not be optimal for data demodulation (i.e. rank-2 transmission).
· Using this parameter for rank-2 transmission, the value of (T2SP would need to be set to ensure proper rank-2 data demodulation; yet for rank-1 operations the value would likely be too high leading to undesirable overhead.
· Use the same (T2TP for the primary stream to determine the S-DPCCH power: 

· As discussed in [1], the S-DPCCH power is increased up to the level of the combined energy of the primary stream pilot signals.  This could be implemented for example as follows:

For rank-2 transmission, the gain factor is calculated using:
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(1)

An issue with equation (1) is that the S-DPCCH power is based on the E-DPDCH (or S-E-DPDCH) power, which is not related the TBS the same way as it is for the secondary stream, because of the secondary stream offset.  Thus the resulting pilot power may be too large for the TBS carried on the S-E-DPDCH.

· An alternative to using equation (1) could be to base the S-DPCCH gain factor on the S-E-DPDCH TBS instead of the power offset.  This requires the UE to calculate fictitious gain factors 
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 using the extrapolation formula (or the interpolation formula) with the additional compensation parameter (as discussed in  [2]) for the channel quality difference, and then apply the formula:
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(2)

· Note that to ensure proper weight selection, the S-DPCCH power should be set at least at the level it would be for a rank-1 transmission (i.e. using (T2SP).

As discussed above, the S-DPCCH boosting for UL CLTD or rank-1 operation is designed for weight determination; the resulting S-DPCCH power may not be optimal for data demodulation.  We therefore propose to use the same boosting parameter as for the primary stream:

Proposal 4:
For rank-2 transmission, boost the S-DPCCH based on the primary stream (T2TP.
Further as noted above, we propose to calculate the S-DPCCH power boosting based on the secondary stream TBS as in equation (2) rather than on the primary stream E-DPDCH power:

Proposal 5:
The S-DPCCH power boosting calculation is determined based on the secondary stream TBS.
3 Conclusion

In this contribution we address the power setting for the S-E-DPDCH and S-DPCCH; we propose the following:

Proposal 1:
The S-E-DPCCH power is transmitted at the same power as the E-DPCCH.
Proposal 2:
The S-E-DPCCH is assumed to be used for pilot when boosted.

Proposal 3:
For rank-1 transmission, use existing UL CLTD rules for S-DPCCH gain calculation.

Proposal 4:
For rank-2 transmission, boost the S-DPCCH based on the primary stream (T2TP.
Proposal 5:
The S-DPCCH power boosting calculation is determined based on the secondary stream TBS.
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