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introduction

In the WG1 meeting #3 in Nynäshamn, Sweden, some details of Tx diversity were clarified. Yet, several issue remained unsolved. Thus, work in Ad Hoc #6 was continued.

1. open issues of forward link transmit diversity

In the second report from Ad Hoc #6 several topics requiring some further consideration were listed [1]. In addition, during reflector discussions the issue of minimum performance requirements and conformance testing was raised.

1.1 Number of FBI bits per slot

In Motorola contribution results for 2 bits of FBI are presented [6]. Based on the results it seems that there is certain performance benefit if second FBI bit is introduced. As the second bit allows also for having more than 2 antennas and makes it possible to use SSDT power control together with feedback modes the proposal by Ad Hoc #6 is to include the possibility of 2 FBI bits per slot.
1.2 Application of Tx diversity on different DL physical channels

Remaining open issues are the use of Tx diversity on SCH, PDSCH when associated with PSCCCH and the PSCCCH itself. In addition, a new proposal on how to detect the use of open loop diversity on PCCPCH have been made [2].

A proposal of using TSTD on SCH has been presented in [7]. In [8] simulation results for the first stage of initial synchronization with and without the proposed method are presented. The proposal from Ad Hoc #6 is to include the possiblity of using TSTD on SCH. Both primary and secondary SCH must be transmitted in parallel from same antenna in order to allow for coherent detection in the second stage.
Regarding the PDSCH when associated with PSCCCH and the PSCCCH itself it seems possible to apply at least open loop Tx diversity. No new results have been presented for the case of closed loop modes. Thus, the proposal from Ad Hoc #6 is that open loop mode can be applied on PDSCH when associated with PSCCCH provided that it is used on both of the channels. The application of closed loop modes requires more studies.

In [2] a new proposal how to indicate the presence or absence of the STTD encoding on PCCPCH have been made. The solution is based on modulating both the primary and secondary SCH with a pattern of +1/-1. The proposal from Ad Hoc #6 is to keep the current solution and the new method requires more studies.
Table 1 summarizes the proposed application of Tx diversity modes on different downlink physical channels.

Table 1. Application of Tx diversity modes on downlink physical channels.

Channel
Open loop mode
Closed loop mode
Note

PCCPCH
X
N/A
STTD applied only to data symbols

SCH
X
N/A
TSTD used

SCCPCH
X
N/A


DPCH
X
X


PDSCH (associated with DPCH)
X
X


PDSCH (associated with PSCCCH) 
X
X*
If open loop is used it must be used also on PSCCCH

PSCCCH
X
N/A


AICH
X
N/A
Only if closed loop Tx diversity is used in the cell and/or open loop mode is used on PCCPCH

N/A = Not applied

X = Can be applied

X* = Can be applied but requires further studies (working assumption)

N/A* = Not applied but requires further studies (working assumption)

1.3 Fourth closed loop mode

Already before the 3rd WG1 meeting a proposal was made to add one more feedback mode which uses 1 bit of FBI to set the phase difference between the antennas to 0 or 180 degrees. In [6] simulation results for the proposed 4th mode are presented. Results suggest that the performance of the 4th mode is similar to the existing mode 1.

As was pointed out by Nokia over the reflector this issue was discussed earlier also in ETSI. In [9] comparison of mode 1 and the proposed 4th mode were also presented with different conclusion: mode 1 outperformed the proposed 4th mode. The difference in results shown in [6] and [9] seems to be due to different filtering lengths in channel estimation. In [9] 3 slot averaging was used whereas in [6] only 1 slot averaging was employed. Therefore, it is proposed that the current 3 feedback modes are kept and further proof of the performance of the proposed 4th mode when compared to mode 1 need to be presented before it can be included into the specification.

1.4 Support of Tx diversity modes in UE

Regarding the implementation of the feedback modes in UE both Nokia and Motorola presented complexity analysis results in WG1 meeting #3 [3, 5]. Results were different, but as pointed out over the reflector they depend on the assumed implementation architecture. In [4] revised implementation complexity analysis results by Nokia are presented. As the results are much more in line with earlier results by Motorola the proposal by Ad Hoc #6 is to require mandatory support of all the closed loop modes by all UEs if no more than 2 Tx antennas will used.
1.5 Application of Tx diversity and/or SSDT power control in SHO

In [10] simulation results comparing SSDT power control only with combination of SSDT power control and STTD open loop diversity were presented. Based on the results there is 1.1 dB gain if also STTD is used in addition to SSDT power control with the assumptions used. During the reflector discussions it was pointed out the there should be insignificant complexity increase to the UE even if both open loop Tx diversity and SSDT power control are used simultaneously.

Regarding the potential use of closed loop Tx diversity and SSDT power control in parallel no new results have been presented.

The proposal from Ad Hoc #6 is to allow for simultaneous application of open loop Tx diversity and SSDT power control. Use of SSDT power control and closed loop modes of Tx diversity require more studies.

1.6 Use of more than 2 antennas

The use of more than two antennas for Tx diversity has been identified as one way of further improving the performance in downlink. Since the meeting #3 no new result on this issue have been presented. Therefore, Ad Hoc #6 proposes that this issue will be studied further. Decision whether release –99 will include possibility of using more than 2 Tx diversity antennas needs to be made later.

1.7 Minimum performance requirements and conformance testing

During reflector discussions the issue of minimum performance requirements and conformance testing regarding Tx diversity were brought up. As these issues are out of the scope of Ad Hoc #6 and WG1 a liaison statement proposal to TSG-R WG4 and TSG-T WG1 were made to be approved by WG1 plenary [11].

2. text proposals to S1 series of specifications

As the new proposal presented in TSGR1#4(99)372 was not yet approved by Ad Hoc #6 the related text proposal, TSGR1#4(99)399, was not approved.

Text proposal presented in TSGR1#4(99)400 was approved by Ad Hoc #6.

The Table 13 in S1.11 v1.1.0 chapter 5.3.3 is proposed to be updated as follows:

----------------------------------------------Start text proposal-------------------------------------------

Table 13. Application of Tx diversity modes on downlink physical channels.

Channel
Open loop mode
Closed loop mode
Note

PCCPCH
X
N/A
STTD applied only to data symbols

SCH
X
N/A
TSTD used

SCCPCH
X
N/A


DPCH
X
X


PDSCH (associated with DPCH)
X
X


PDSCH (associated with PSCCCH) 
X
X*
If open loop is used it must be used also on PSCCCH

PSCCCH
X
N/A


AICH
X
N/A
Only if closed loop Tx diversity is used in the cell and/or open loop mode is used on PCCPCH

N/A = Not applied

X = Can be applied

X* = Can be applied but requires further studies (working assumption)

N/A* = Not applied but requires further studies (working assumption)

----------------------------------------------End text proposal-------------------------------------------
3. Conclusions

Several details of the downlink transmit diversity solution are considered in this report. As some issues remain still open and require further work Ad Hoc #6 proposes that the deadline for completing the studies on Tx diversity issues is 6/1999. Regarding minimum performance requirements and conformance testing a liaison statement is proposed to be sent to the TSG-R WG4 and TSG-T WG1.
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