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1 Introduction
In previous RAN2#58, the transmission of SU-1 with respect to the transmission of P-BCH was discussed. It is agreed that SU-1 uses a fixed schedule with a periodicity of 80ms and is transmitted in the sub-frame#1 following the one carrying P-BCH. As the sub-frame#1 may not be configured to be DL in some TDD frame formats, this agreement may lead to different scheduling locations for SU-1 in TDD and FDD.

In this contribution we present our view on this issue and outline different options for scheduling of SU-1. 
2 Discussion

In [1], the required frame formats for TDD frame structure type 1 is proposed. Eight frame formats are proposed to allow for different DL/UL splitting granularity. In addition, it is also possible to configure the cell to be in DL only mode (dedicated DL carrier). The proposed TDD frame configurations in [1] are copied below for information.
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Figure 1. The proposed TDD frame configuration in LTE [1]

As shown in [1], sub-frame#1 is not configured to be a DL sub-frame in all the frame configurations. Therefore, it is not possible to apply the same scheduling agreement as for FDD hence results in FDD/TDD mode dependent scheduling procedures. Need to allow commonality between the TDD and FDD mode operation in LTE is already raised in [2]. IPWireless also values a common SU-1 scheduling criterion for both FDD and TDD.
Proposal 1: commonality between TDD and FDD mode of operation should be maintained.

If duplex mode dependent scheduling procedure is to be designed, the duplex mode should be informed to the UE before the transmission of SU-1. There are two possible ways of informing the UE of the duplex mode of operation:

1). TDD/FDD specific spectrum band assignment

2). The duplex mode of operation is broadcast in P-BCH.

The specific spectrum band assignment for different duplex mode operations limits the spectrum flexibility requirement set out in TR25.913. Quoting from section 8.2 of [TS 25.913],
“8.2
Spectrum flexibility
4). Unnecessary fragmentation of technologies for paired and unpaired band operation shall be avoided. This shall be achieved with minimal additional complexity.”

If this requirement is to be fulfilled, the spectrum band assignment should be avoided for paired and unpaired band operation.

Option 2 above suggests that a new parameter related to the duplex mode of operation needs to be added to the P-BCH. However, this contradicts the RAN1 agreement to not to transmit TDD/FDD specific information on P-BCH.
Alternative 1: if TDD/FDD mode dependent SU-1 scheduling is specified, then the duplex mode of operation should be broadcast in P-BCH. 1 bit field is required.
The transmission of duplex mode in P-BCH can be avoided if the scheduling information of SU-1 (i.e. transmission location of SU-1) is given in P-BCH. Two possible transmission locations (i.e. Sub-frame#1 and sub-frame#5) of SU-1 in TDD can be envisaged considering the frame formats proposed in [1]. This results in three different scheduling configurations for transmission of sSU-1:
a). no SU-1 transmission following P-BCH :applicable to both FDD and TDD

b). transmission of SU-1 in subframe#1 following P-BCH: applicable to both FDD and TDD

c). transmission of SU-1 in subframe#5 following P-BCH: applicable to TDD

Therefore, 2 bits is required for “scheduling information of the most frequently repeated scheduling unit SU-1”.

Alternative 2: Scheduling information of SU-1 is transmitted in P-BCH which covers the possible scheduling locations for both FDD and TDD operations. 2 bits field is required.

Both Option 1 and 2 result in 1 bit increase in information transmitted on P-BCH.  This can be avoided if a common scheduling procedure is agreed for both FDD and TDD. As proposed in [2], transmission of SU-1 in sub-frame#5 following P-BCH provides a common procedure. Note that sub-frame#5 is assigned for DL transmission in all the TDD frame formats. This avoids the need for transmission of duplex information on P-BCH as well as reduces the number of bits required on P-BCH.
Alternative 3: SU-1 is scheduled on subframe#5 following the transmission of P-BCH.

3 Conclusion
The transmission of SU-1 w.r.t. the transmission of P-BCH in TDD system is discussed. Three alternative solutions for transmission of SU-1 in TDD system, while satisfying the requirement on spectrum flexibility [as set out in TR25.913] are presented. Out of the three alternative solutions, we prefer Alternative 3 as this provides a simple procedure which maintains the commonality between TDD and FDD operation. 
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