
TSG-RAN WG1 #47
R1-063080
Riga, Latvia, 6 – 10 Nov, 2006
Source:
Toshiba Corporation

Title:
Inter-sector diversity scheme for P-BCH

Agenda Item:
6.5.5

Document for:
Discussion
1. Introduction
Diversity schemes for control channel have been discussed in the Tallinn and Shanghai RAN1 meetings. The discussion so far has focused on diversity techniques within a sector, i.e. intra-sector diversity. However for certain control channels as the P-BCH, it is possible to apply inter-sector diversity techniques in addition to intra-sector diversity. This aspect i.e. inter-sector transmit diversity so far has not been considered. In this contribution, we propose to apply CDD as an inter-sector diversity scheme for P-BCH. We also show that sector-specific reference signals can be reused as the reference signals for P-BCH with CDD by applying the proposed delay values for each sector.
2. Inter-sector diversity for P-BCH
The P-BCH is a sector-common channel. Therefore, the P-BCH can be transmitted at the same time from each sector within the same Node-B to exploit diversity gains. It is preferable to apply inter-sector diversity scheme in order to maximize the coverage and performance of the P-BCH. The necessity of the inter-sector diversity was discussed in [2] for such a sector-common channel. 
Since the channel bandwidth of P-BCH is narrow (1.25MHz) [5], the frequency diversity effect is not introduced adequately. Therefore the potential of the diversity gain by applying the inter-sector diversity scheme is large.
3. CDD as the Inter-sector diversity scheme
3.1. General
We propose to apply CDD as an inter-sector diversity scheme for P-BCH.
As discussed in [1] the number of signals received from the different sectors can change depending on UE locations. For example, a UE located in the interior of a sector may only receive a signal from one sector with sufficient energy. On the other hand, a UE at the two sectors boundary may only receive signals with sufficient energy from the two neighboring sectors, even if there are three sectors. This indicates that it is difficult to apply switching based diversity schemes, e.g. Time Switch Transmit Diversity (TSTD) and Frequency Switch Transmit Diversity (FSTD), since such schemes assume that all signals can be received at the UE. It is also difficult to apply Space Frequency Block Coding (SFBC) and Space Time Block Coding (STBC), since such diversity schemes are based on the assumption that the number of the transmit antenna is known a priori. Therefore, CDD is most suitable for the inter-sector diversity scheme.
When the CDD is applied as an inter-sector diversity scheme, reasonable combinations of the inter-sector/intra-sector diversity schemes are as follows:
· Intra-sector: SFBC, Inter-sector: CDD

· Intra-sector: CDD, Inter-sector: CDD
Figure 1 illustrates the inter-sector/intra-sector diversity schemes. Please note that the delays for inter-sector CDD are the same within a sector. For example, the delay d1 is used for both antennas in sector 1 as described in Figure 1. In this way, we can handle the inter-sector/intra-sector diversity schemes separately.

 [image: image1.emf]Sector 1

                    Sector 3             Sector 2   

Node-B

 [image: image2.emf]                    Sector 3   

                    Sector 2   

                    Sector 1   

P-BCH

SFBC

(CDD)

CDD

delay=d

1

CDD

delay=d

2

CDD

delay=d

3

Intra-sector

diversity

Inter-sector

diversity


Figure. 1: Inter-sector / intra-sector diversity
3.2. Proposed CDD scheme

It has already been decided as a working assumption that the Reference Signal (RS) between sectors are Code Division Multiplexed (CDM) and those between transmit antennas within a sector are Frequency Division Multiplexed (FDM) [3][4][5].

For certain inter-sector delays (for CDD) cyclically shifted RSs are orthogonal and thus equivalent to sector-specific RSs multiplexed by CDM-based orthogonal codes. In our proposal, the delays are set 0/9, 1/9 and 2/9 OFDM-symbol for sector#1, sector#2, and sector#3, respectively. Then, the phase rotations multiplied to RSs are the same as the CDM-based orthogonal codes as illustrated in Figure 2. It means that when the proposed delays are used, the RSs are automatically orthogonalized without being multiplied explicitly by any code. Please note that the DL reference signal structure shown in Figure 2 is based on the working assumption [5] and we applied the orthogonal sequence defined in [3] as the phase rotation assignment for orthogonal reference signals in three-sectored cell. And it can be extended to the case of more than three-sectored cell in the same manner of [3].
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Figure. 2: Proposed CDD scheme

4. Summary
In this contribution, we proposed to apply CDD as an inter-sector diversity scheme for the P-BCH. We have shown that sector-specific reference signals can be reused as the reference signals for P-BCH with CDD by applying the proposed delay values for each sector.
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