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1. Introduction
During RAN2#57 it was decided that LTE System Information, i.e. information corresponding to BCCH logical channel(s), is to be transmitted using the BCH and DL-SCH transport channels
. A limited set of critical system information is to be transmitted using the BCH. The BCH will have static scheduling and transport format, including transmission constrained to a bandwidth limited to six resource blocks regardless of the cell bandwidth. On the other hand, transmission of system information using DL-SCH will be flexible and the amount of information possible to convey per subframe will depend on the cell bandwidth. The information transmitted on DL-SCH will be divided based on functionality (similar to System Information Blocks SIBs in WCDMA) and timing (how often it needs to be transmitted). Therefore, SIBs can be grouped and transmitted in scheduling units (SU), where the different SUs correspond to different transmission intervals
This contribution outlines a scheme for the scheduling of SUs. 
2. Overview of the scheduling scheme
There can be multiple, in the general case N, scheduling units SU1, …, SUN each having a period Pi measured in 10 ms frames where it is assumed that P1 ( P2 ( … ( PN
. 
It is proposed that SUs are always transmitted within a pre-defined subframe (or pre-defined subframes, see below) within frames. One possibility would be that SUs are always transmitted within subframe #5. 

· Transmitting SUs within a pre-defined subframe implies that SU transmit-timing information, i.e. any information providing the timing of the SU transmissions, only needs to indicate the frame in which a specific SU is transmitted, thus reducing the signaling overhead. At the same time, transmitting SUs within a pre-defined subframe does not seem to imply any practical limitations in scheduling flexibility.
· Subframe #5 includes the primary and secondary synchronization signals and should therefore anyway be assigned for downlink transmission. Thus, transmitting SUs within subframe #5 does not impose any additional restrictions in the DL/UL subframe allocation in case of TDD
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Figure 1 Transmission of scheduling unit with period P = 4 frames
In order to provide sufficient payload size also in narrow bandwidth, it should be possible to transmit each SU over multiple, in the general case Li, subframes within one transmission period Pi.. We propose that the primary approach to this should be to transmit the SU over over Li consecutive frames as illustrated in Figure 2. The benefit of transmitting the SU in the same subframe over multiple consecutive frames, rather than over multiple consecutive subframes, is that this retains maximum flexibility in the DL/UL subframe allocation in case of TDD.
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Figure 2Transmission of scheduling unit with period P = 4 frames and repetition factor L = 2. 

Assuming that only one subframe per frame can be used for SU transmission, the maximum amount of cell resources that can be assigned for SU transmission is 10%. We expect this to be sufficient in almost all cases. However, to be able to increase the maximum amount of resources that can be assigned for transmission of SUs, one could consider the possibility to transmit SUs over multiple, e.g. two subframes, within a frame, e.g. subframe #5 and #6 as outlined in Figure 3. This should then be done on a per-need basis, having in mind that it will impact the flexibility in the DL/UL subframe allocation in case of TDD. The number of subframes within a frame used for transmission of SU should then be signaled on the BCH. 
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Figure 3
We propose that the following constraints/rules could be applied when mapping SUs to subframes:
· Pi ( L1 + L2 + … + LN for all Pi
· Given the period Pi and duration Li SUn should be transmitted within frames 
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With this scheduling rule and assuming that the SFN is provided on the BCH, only the period Pi, and the repetition factor Li needs to be provided  in order to know the transmit timing of each scheduling unit. On the other hand, in case of SFN not being provided on the BCH, more exact information about the transmit timing of SUs needs to be provided. 

In general it is assumed that transmit-timing information for SU1 is provided on BCH, either in the form of only L1 and P1 or in the form of L1, P1and an additional offset in case SFN is not provided on the BCH. . The corresponding information related to SU2 to SUN is provided on SU1. Alternatively, timing information on SUi is provided on SUi-1 for i>1.
3. Examples

To illustrate the proposed SU scheduling scheme, some examples for different scheduling-parameter settings are provided in the figures below. It is important to understand that the parameter settings assumed below should not be seen as some especially relevant parameter settings but are just provided as examples. Note that each rectangle in the figures below corresponds to one 10 ms frame and that the SUs are actually only transmitted over a fraction of such a frame, e.g. within a single 1 ms subframe.
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Figure 4
In the above example illustrated with figure 4, it is assumed that SU1  carrying information that is transmitted every 80ms which is also the minimum periodicity currently assumed in RAN2 (information including PLMN ID, TA ID, Cell ID and cell barring status). In case of the most narrow cell bandwidths, in the order of 1.25 MHz, L = 4 may be needed. In this case, the SU1 periodicity needs to be increased to 160 ms (it may make sense to assume a reduced SU1 rate for the smallest bandwidths). Alternatively one additional subframe can be associated with SU transmission as described above.   
Also, there may be unnecessary flexibility in defining two SUs with the same periodicity (Figure 4, period for SU2 and SU3 is equal to 16 i.e. 160ms) but it is open for discussion whether this may be needed.
The following example further depicts how the scheme can be utilized.
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Figure 5
4. Discussion
In this contribution, we have presented a scheme for transmitting scheduling units carrying system information. It is proposed that the basic principles of this scheme are adopted as the basis for the scheduling of System Information. More specifically we propose the following:
· SUs are transmitted on DL-SCH within a pre-defined subframe (potentially multiple subframes) of a frame.
· The proposed pre-defined subframe to be used in subframe #5 since it is anyway always allocated to downlink transmission also in case of TDD

· In order to allow for sufficient payload also in case of narrow cell bandwidths or reduced transmission periodicity, SUs can be transmitted over multiple frames within a transmit-timing interval P.
· In case of further subframes than subframe #5 is to be employed for transmission of SUs this is to be indicated on BCH.

· SUs should not be specified but flexible and it is up to the operator to decide what information is to be included into scheduling units.
� It is still being considered if the BCH is to be split into a Primary BCH (P-BCH) and Secondary BCH (S-BCH)


� It seems reasonable to assume that Pi = 2n for some integer n.


� Assuming the generic TDD frame structure.
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