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Summary

The timing problem of HS-PDSCH in SHO for closed loop TX diversity was noted during this meeting, thus updated CR is attached to clarify this problem, additionally. To summary this proposal, we add HS-PDSCH notation in A.2 because there is only description about PDSCH but no description about HS-PDSCH where it makes ambiguity in the specification.
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1.
Introduction

In the previous contributions [1~7], the HS-DSCH TxAA operation in SHO region were considered. So far, it seems that (-based method is the most preferable solution among several proposals since this scheme has the best compatibility with the standards with nearest approaching optimum performance.

Thus, in this contribution, the theoretical analysis of the HS-DSCH TxAA operation in SHO region with a single path channel assumption is presented as in Table 1 and Figure 1. 

In addition, we proposed slightly modified method of [7] based on [1] to protect significant performance loss from inherently TxAA weight generation characteristic in HS-PDSCH transmission where UE for TxAA generate not within one slot but within several slot, i.e. 2 slots for mode 1 and 4 slots for mode 2 is required.  

Table 1
the theoretical analysis of the HS-DSCH TxAA operation in SHO region
	Method
	Channel
	Weight
	Average SNR

	DPCH
	HDPCH = [h1 h2]/
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	wDPCH = e1 of HDPCH
	7/4(( (2.43dB)

	DSCH
	HDSCH = [h1]
	wDSCH = HDSCHH
	2(( (3dB) 

	DPCH w/ DSCH weight
	HDPCH = [h1 h2]/
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	wDSCH
	1.5(( (1.76dB)

	DSCH w/ DPCH weight
	HDSCH = [h1]
	wDPCH
	7/4(( (2.43dB)

	DPCH w/ 

DSCH + DPCH weight
	HDPCH = [h1 h2]/
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	(wDPCH+wDSCH)/||wDPCH+wDSCH||
	1.5(( (1.76dB)

	DSCH w/ 

DPCH + DSCH weight
	HDSCH = [h1]
	(wDSCH+wDPCH)/||wDSCH+wDPCH||
	1.72(( (2.36dB)
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Figure 1 CDFs of each HS-DSCH TxAA performance in SHO: [s]hared, [d]edicate 

2.
Average SNR

In Table 1, the received signal vector can be modeled as 
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where ( is the input SNR (Signal-to-Noise Ration), H is the M ( N downlink channel matrix where M (=1 or 2) is the number of active cell Node-Bs and N (=2) is the number of transmit antennas, w is the weight vector, s is the transmit symbol and n is the background white Gaussian noise vector with unit norm variance.

The decision variable with the maximal ratio combining at the receiver becomes
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The received SNR with the decision variable 
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 can be written as
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For DPCH method in Table 1, 
[image: image9.wmf]rec

g

 is the maximum eigenvalue of random matrix HHH according to [8] and its pdf of 
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 (w/o normalization factor 2) is
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For DSCH method in Table 1, 
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 is a chi-square-distributed random variable with 2N (where N = 2). Therefore, the probability density function (pdf) of this value is
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The plot of eqn. (4), (5) is shown in Figure 2.
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Figure 2 Probability density function of the DPCH method SNR
3.
Contribution

It was noted in table 1 of [7] that “Fast Switching Weight” NEC[6] and “Separate Weight” Lucent[5]  would give High optimisation for both HS-PDSCH and DPCH. Furthermore, it could be easily understandable that the separate weight update [1] would give best optimisation among all schemes since optimum HS-PDSCH weight and optimum DPCH weight is quite different each other as in the figure 1.

Thus, we proposed to use two separate FSM for HS-PDSCH and DPCH but with single TDM (Time Division Multiplexing) feedback signaling in UE [1] as in the Figure 3 and attached text proposal, where the TDM is operated based on selection criteria according to the packet activity. If packet activity is on then the output of 1st weight generator is used and otherwise then the output of 2nd weight generator is used. 
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Figure 3 Node-B and UE procedure
4.
Conclusion

We proposed to use two separate FSM but single TDM feedback signaling for the effective TxAA weight feedback in the UE. This method gives not only no feedback change advantage but also near optimum performance achieving advantage with compare to previous contributions.
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Beginning of Part 1
7.1
Determination of feedback information

The UE uses the CPICH to separately estimate the channels seen from each antenna.

Once every slot, the UE computes the phase adjustment, (, and for mode 2 the amplitude adjustment that should be applied at the UTRAN access point to maximise the UE received power. During soft handover, the UE computes the phase adjustment and for mode 2 the amplitude adjustment to maximise the total UE received power from the cells in the active set.  In the case that a PDSCH, HS-PDSCH, or HS-SCCH is associated with a DPCH for which closed-loop transmit diversity is applied, the antenna weights applied to the PDSCH, HS-PDSCH, and HS-SCCH, respectively, are the same as the antenna weights applied to the associated DPCH. In case a PDSCH, HS-PDSCH, or HS-SCCH is associated with a DPCH during soft handover, the UE may emphasize the radio link carrying PDSCH, HS-PDSCH, or HS-SCCH, respectively, when calculating the antenna weights. When the UE is being served with HS-DSCH, the UE may alternatively transmit two kinds of weights which are calculated considering only the radio link carrying DPCH or emphasizing the radio link carrying HS-PDSCH, depending on HS-DSCH packet activity. An example of how the computations can be accomplished is given in Annex A.2.
… end of Part 1

Beginning of Part 2

A.2
Computation of feedback information for closed loop transmit diversity

In non-soft handover case, the computation of feedback information can be accomplished by e.g. solving for weight vector, w, that maximises.


P=wHHHHw
(1)

where

H=(h1  h2( and w = [ w1, w2 ]T
and where the column vectors h1 and h2 represent the estimated channel impulse responses for the transmission antennas 1 and 2, of length equal to the length of the channel impulse response. The elements of w correspond to the adjustments computed by the UE.

During soft handover, the antenna weight vector, w can be, for example, determined so as to maximise the criteria function:


P = wH(H1HH1+ H2HH2+(((()w
(2)

where Hi is an estimated channel impulse response for BS#i. In regular SHO, the set of BS#i corresponds to the active set.

If PDSCH (or HS-PDSCH) is present, the UE may emphasize the PDSCH (or HS-PDSCH) serving cell. In this case the antenna weight vector, w can be, for example, determined so as to maximise the criteria function:


P = wH(((H1HH1)+ (1-()(H2HH2+(((())w 






(3)
where BS#1 is the PDSCH (or HS-PDSCH) serving cell and coefficient ( is less than or equal to 1. For example ( = 0.7 enhances DSCH (or HS-DSCH) performance while ensuring that there is only a small degradation on the DPCH.
In addition, when a UE is being served with HS-DSCH, FBI message can be determined, for example, by alternatively selecting either of the two weights generated based on equations (2) and (3) according to the packet activity indication, where the UE updates both of the two weights each slot.
… end of Part 2
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