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1 Introduction

In [1], TxDiversity for TDD beacon channels is discussed. Based on the argumentation that for non-PICH/P-CCPCH beacon channels no TxDiversity gain can be achieved, it is proposed to extend the applicability of SCTD to all TDD beacon channels.

In this contribution we continue the discussion of this issue for 1.28 Mcps TDD in particular. It is shown that, currently, there exist incompatibilities in the RAN1 specifications with respect to the usage of Space-Code TxDiversity (SCTD) on the P-CCPCH and the implicit SCTD transmission of the PICH and/or S-CCPCH, as discussed in [3]. A proposal is made to remove this incompatibility from the specification. 

2 Discussion

In 1.28 Mcps TDD, Space-Code TxDiversity (SCTD) may be applied to the P-CCPCH only. As discussed in [3], the same gain can be provided to PICH and S-CCPCH implicitly by using the default midamble allocation and transmitting different codes on different antennas.

It should be noted that according to [2], the default midamble allocation is always used on TS#0. Hence, if PICH or S-CCPCH are mapped to beacon locations, implicit SCTD should normally be ensured by proper code allocation for PICH and S-CCPCH. Typical examples for these allocations are shown in figure 1.
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Figure 1 Typical code allocations for PICH and S-CCPCH to allow implicit SCTD

In order to balance the power on the two antennas and to ensure proper measurements on the two antennas, it was specified in [2] that the two beacon midambles are transmitted each with half of the reference power. Furthermore, for the non-P-CCPCH beacon channel it is specified that identical sequences are transmitted on the two antennas when P-CCPCH is transmitted with SCTD. The specification text is quoted here for convenience:

The reference power corresponds to the sum of the power allocated to both midambles m(1) and m(2). Two possibilities exist:

-
If no antenna diversity is applied to the P-CCPCH, all the reference power of any beacon channel is allocated to m(1).

-
If SCTD antenna diversity is applied to the P-CCPCH, for any beacon channel midambles m(1) and m(2) are each allocated half of the reference power. Midamble m(1) is used for the first antenna and m(2) is used for the diversity antenna. SCTD is applied to the P-CCPCH, see [9]; for all other beacon channels identical spread data sequences are transmitted on both antennas.
From measurement perspective, it is important to transmit midambles m(1) and m(2) with the same power. As the reference power shall anyway be measured on the midamble part, see [4], the content of the data part is irrelevant for the measurement. There is no need to specify this content. However, the current text mandates a specific content, which is clearly in contrast to the typical code allocations as shown in figure 1, i.e. no TxDiversity gain could be provided to the non-P-CCPCH beacon channels, which is critical from system perspective.

3 Conclusion

In this contribution, we have shown that there exist incompatibilities in the RAN1 specifications with respect to the usage of Space-Code TxDiversity (SCTD) on the P-CCPCH and the implicit SCTD transmission of the PICH and/or S-CCPCH,. It is proposed to remove the restriction in [2] that causes this incompatibility. 

Corresponding CRs for TS25.221 Rel4/5 specifications are attached to this document. 
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