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1. Introduction

This document contains supporting analysis for the CRs 25.214-256 and 25.214-256, contained in R1-02-0207, which cover the operation of closed loop transmit diversity (both modes 1 and 2) during soft handover.

The particular issue addressed by this contribution is the derivation of feedback commands for closed loop transmit diversity when a DPCH is in soft handover (SHO), and when a DSCH is transmitted to a UE simultaneously from one of the legs of the active set. As suggested by Samsung on the 3GPP RAN1 reflector [1], in response to an early draft of the above mentioned CRs, it may be desirable to allow the UEs to emphasise the leg carrying DSCH in the calculation of the TxAA weights. This issue has also been noted and analysed by TI in the context of HSDPA [2] where it was shown that significant gains could be obtained on the shared channel with only small degradation to the performance of DPCH. The issue has also been addressed by Samsung and NEC in [3] and [4].

2. Analysis

The example algorithm proposed by Samsung, which applies to both closed loop transmit diversity modes, and which is proposed to be added to the informative annexes to 25.214 in the above CRs, operates as follows. In the case that a DSCH is transmitted to a UE simultaneously with a DPCH, the antenna weight vector, w can be, for example, determined so as to maximise the criteria function:


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

where Hi is an estimated channel impulse response matrix for BS#i., and where BS#1 is the PDSCH serving cell. The coefficient ( is less than or equal to 1. In the CR it is mentioned that a choice of ( = 0.7 enhances DSCH performance while ensuring that there is only a small degradation on the DPCH.

Link level simulation results to support his claim have been generated, under the following conditions:

	Active set size
	2

	Average received power of legs
	Equal, or -3dB on leg carrying DSCH

	Channel conditions
	ETRP 3km/h, independent channels per leg

	Closed loop diversity mode
	mode 2, 4% error rate on FBI bits

	Verification
	On, non-ideal channel estimates

	Power control
	On, based on all active set legs. (TPC error rate set to 0% to avoid power balancing issues between SHO legs in the simulations).

	Service types
	12.2 kb/s speech (DPCH, transmitted on both legs);

64 kb/s Turbo Encoded Data Service (transmitted on leg 1 only, with power control and closed loop Tx diversity feedback derived from DPCCH sent from all legs)


Note that the particular data service mentioned in the table was chosen for ease of simulation. While not exactly matching the DSCH, the relative performance versus the parameter alpha obtained from the simulation for this service is expected to be representative of the relative performance versus alpha obtained with the DSCH itself.   

The loss of performance on the DPCH as alpha varies is shown in figure 1, for the case of equal average power on both SHO legs.
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Figure 1 – total required Tx Eb/No (relative to alpha=0.5)  for 5% FER, DPCH, 2 legs with equal average power 

It can be seen that with alpha=0.7, a loss of 0.20 dB occurs for the DPCH. Results were also obtained when the leg being emphasised by alpha has an average received power 3dB less than the second leg. This resulted in a slightly higher loss of 0.23 dB.

The estimated gain in performance on the DSCH as alpha varies is shown in figure 2, for the case of equal average received power on both SHO legs (for DPCCH of the associated DPCH which is used for power control and closed loop mode transmit diversity feedback derivation). The data channel representing DSCH is received on a single leg.
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Figure 2 – total required Tx Eb/No for 5% FER  (relative to alpha=0.5), estimated for DSCH sent from 1 of 2 legs.

It can be seen that with alpha=0.7, a gain of 2.2 dB is estimated for the DSCH. The result in figure 2 above are in line with those from TI in [2]. Specifically the results in figure 6 of [2] correspond to alpha=1.0, and for mode 2 at 3 km/h there is shown a gain of  about 4dB over the case where alpha=0.0 at 5% FER. 

3. UE performance requirements and testing

Motorola intends to address the issue of transmit diversity during SHO in RAN wg4, with a view to increasing the scope of the transmit diversity performance requirements and testing procedures beyond that of the R99 tests, which only cover low speed UEs not in SHO.

4. Conclusions

When a DPCH is in SHO and DSCH is assigned to the UE on one of the legs, it has been proposed that a UE may emphasise the leg carrying the DSCH when calculating the feedback commands. This applies to either of the R99 closed loop transmit diversity modes. With the parameter alpha set to 0.7, the example algorithm proposed in CRs 25.214-256 and 25.214-256 results in an estimated loss of performance for DPCH of about 0.2dB but an estimated gain in performance of DSCH of about 2.2 dB. UE performance and testing requirements for transmit diversity during SHO, and the above mentioned case in particular, should be addressed for future releases.
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