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1. Introduction

Several notable contributions have been made in both RAN1 and RAN2 on the contents of the BCH and SCH. [1] gives an overview of all the fields that may be carried in the BCH. In this document, we would like to propose 2 fields, their location in BCH or SCH, and the motivation for the same.
2. Number of antennas field in SCH
The ‘number of antennas’ field is suggested to be included in BCH in [1]. We would like to propose to include a 2 bit field representing the number of antennas at the eNB (1, 2, or 4) in the secondary synchronization channel (S-SCH). The proposed content of S-SCH is detailed in [2].
If the number of antennas at the eNB is encoded in the S-SCH, it will be accessible to the UE prior to the decoding the BCH as BCH decoding starts right after the completion of S-SCH decoding. Hence, the multi-antenna eNB can employ a transmit diversity scheme in accordance to the number of antennas (2 or 4). This allows the system to obtain full transmit diversity gain. Since BCH operates at a low block error rate, this is highly beneficial. In addition to encoding the number of eNB antennas in the S-SCH, it is also possible to include this parameter in the BCH. This is similar to WCDMA where the number of Node B antennas (1 or 2) is indicated both in the SCH and BCH.
Proposals:

1. Number of eNodeB antennas field in S-SCH

2. Number of eNodeB antennas field is optional in BCH
3. Field 2: The power thresholds
In uplink communications, power control is essential to manage inter – or intra – cell interference. Conventional power control sets a target signal – to – noise ratio (SNR) or signal – to – interference – plus – noise ratio (SINR) to all users, which can be very conservative to cell interior users. In [3], an uplink open loop power control based on signal strength measure from multiple cells is proposed. The key message in [3] is to let cell interior users transmit at higher power levels such that the system spectral efficiency is greatly improved (by more than 20% compared to the classic power control method as shown in [3]). The increment of cell interior users’ transmit power is also specifically controlled such that the interference in neighbour cells caused by the cell interior users does not exceed a certain threshold, which guarantees the cell edge user throughput performance.

In summary, the proposed uplink open loop power control (performed by a particular UE) can be described as:

P = min {max {Tserv – Lserv + Jserv, XN – LN + YN}, Pmax}.


(1)
Here

· Tserv is the target SNR (or alternatively, target SINR) in dB scale, and in the serving cell. This target SNR is typically broadcasted by the base – station.

· Lserv is the long-term fading gain from the UE to the serving cell, in dB scale. This includes “propagation loss,” “antenna gain pattern,” and “shadowing.”  
· Jserv is the AWGN variance (or alternatively, total interference seen by the serving cell) in dBm scale, and in the serving cell.

· Pmax is commonly referred to as the device maximum transmit power, in dBm scale. However, it is not precluded that a mobile can use Pmax values which are smaller than the maximum device transmission power. 

· N is the cell index of the “strongest non – serving cell,” which is defined in equation (2).  

· XN is a pre – determined parameter [in dB scale] which is specific to the strongest non – serving cell. It may be regarded as the target ratio for the out – of – cell signal compared to the AWGN [or alternatively, target ratio for of the out – of – cell signal compared to total interference in the strongest non - serving cell]. This parameter may be broadcasted by each cell.  

· LN is the long-term fading gain from the UE to the strongest non – serving cell, in dB scale. This includes “propagation loss,” “antenna gain pattern,” and “shadowing.” 
· YN is the AWGN variance in the strongest non – serving cell [or alternatively, total interference seen by the strongest non - serving cell] in dBm scale. 

In the proposed method description, each UE monitors the long – term fading from serving and non – serving cells and sectors. In order to define “the strongest non – serving cell,” we make for the following notations:

· Xn is the target ratio of the out – of – cell interference compared to AWGN [or alternatively total interference] in cell n, and in dB scale.

· Ln is the long-term fading gain from the UE to cell n, and in dB scale.

· Yn is the AWGN variance [or alternatively total interference] in cell n, and in dBm scale.

· S is the set of all non – serving cells/sectors, from which a UE can reliably detect the values of Xn, Ln, and Yn.

The “strongest non – serving cell” is defined as
N = argmin n∈S {Xn – Ln + Yn},




(2)
The proposed uplink open loop power control requires

· Each UE monitors the long – term fading values, denoted as Lserv, from its serving cell 

· Each UE monitors the long – term fading values, denoted as Ln, from its non-serving cell n.

· Each UE obtains the target SNR (or SINR), denoted as Tserv, from its serving cell.

· Each UE obtains the target ratio of out – of – cell interference compared to AWGN [or total interference], denoted as Xn, in non-serving cell n.

With the above four values, the proposed power control can be performed by each UE with equations (1) and (2). Notice that Lserv and Ln can be typically derived by the mobile, based on the measurement of the receive signal strength, and other broadcasted (by the serving or non-serving cells/sectors) parameters. In this contribution, we propose to include the two power thresholds, Tserv and Xn, to be carried as fields in the BCH in every cell.

Proposal: We propose the following two fields be carried in the BCH of each cell
· Target SNR (or SINR) for its serving UEs.

· Maximum ratio of allowable out – of – cell interference (compared to AWGN or the total interference in the cell) caused by non-serving UEs, 
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Figure 1: Example of the proposed uplink power control

Figure 1 shows an example of the proposed power control method. Cell 1 is UE’s serving cell while cell 2 and 3 are its non-serving cells/sectors. The UE estimates the large scale fading to its serving and non-serving cells/sector, (denoted as Lserv, L2, and L3). Further, the UE decodes the BCH of its serving cell to get the target SNR (or SINR), denoted as Tserv, and decodes the BCHs of its non-serving cells/sectors to get the interference thresholds, denoted as X2 and X3. Upon receiving the above values, the UE can perform the proposed power control according to equations (1) and (2).
4. Conclusion

We propose to discuss the proposals in this contribution and to capture the agreeable parts in the TS. 
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