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1. Introduction
At the RAN1#49bis meeting in Orlando, consensus was reached on the mapping of the physical broadcast channel (PBCH). For the normal cyclic prefix case, the PBCH is mapped to the 4th, 5th, 8th, and 9th OFDM symbols of the first sub-frame in each 10-msec radio frame within the central 1.08-MHz bandwidth. In addition, the synchronization channel (SCH) is mapped to the 6th and 7th OFDM symbols of the 1st and 6th sub-frames [1]. This contribution presents our views on the usage of the remaining resource elements (REs) in the resource blocks (RBs) multiplexed with the PBCH and SCH.
2. Usage of Remaining REs in RBs Multiplexed with PBCH and SCH
There are three RB formats in terms of multiplexed physical channels as shown in Fig. 1, i.e., (a) regular RB, (b) RB multiplexed with the SCH, and (c) RB multiplexed with the PBCH and SCH. All the RBs should be used to carry data symbols or control signals to utilize fully the limited frequency spectrum. However, as indicated in Figs. 1(b) and particularly in 1(c), the number of available remaining REs is small in the RBs where the PBCH and/or SCH are multiplexed. In this contribution, we focus on the usage of this very small number of REs where both the PBCH and SCH are multiplexed in order to carry the data and/or control signals.

There are two candidate methods. The first method is to define different RB sizes that contain more sub-carriers for the purpose of designing a RB to accommodate almost the same number of REs as in the normal RB (Fig. 1(a)). However, in this case, a different physical downlink control channel (PDCCH) configuration is necessary according to the change in the RB size. 

The second method is to employ scheduler assignment to establish the same size RB as the actual RB without changing the original RB format as indicated in Fig. 2. In the example in Fig. 2, the Node B scheduler assigns three consecutive RBs to one UE. This method does not change the PDCCH configuration. Therefore, we prefer this method to the former to utilize the remaining resources to carry data and/or control signals in the RBs, where both the PBCH and SCH are multiplexed.
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Figure 1 – Three RB formats
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Figure 2 – Resource assignment for RBs multiplexed with PBCH and SCH
3. Conclusion
This contribution presented the usage of the remaining REs in the RBs where the PBCH and SCH are multiplexed. Our conclusions are given below.
· The remaining REs should be used to carry data and/or control signals as the physical downlink shared channel (PDSCH).

· The same RB format as that for the normal RB should be maintained so as not to change the PDCCH format.
· The Node B scheduler assigns the actual RB, i.e., concatenation of RBs, according to the required payload size of the data and/or control signal transmissions.
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