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Discussion and decision
1. Introduction
In Kansas meeting window size is defined as absolute time where following subframes are excluded:

· subframe #5 in radio frames for which SFN mod 2 = 0;
· any MBSFN subframes;

· any uplink subframes in TDD;

If these excluded subframes are covered, logically it is only feasible when window size is more than 1ms . So if window size of 1ms is still wanted for FDD some mechanisms have to be defined to deal with this issue.
2. Observation
Here is the scheduling scheme cited from [1]:
When acquiring an SI message, the UE shall:

1>
determine the start of the SI-window for the concerned SI message as follows:

2>
for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInformation in SystemInformationBlockType1;

2>
determine the integer value x = (n – 1)*w, where w is the si-WindowLength;

2>
the SI-window starts at the subframe #a, where a = x mod 10, in the next radio frame for which SFN mod T = FLOOR(x/10), where T is the si-Periodicity of the concerned SI message;
From the formula it can be deduced that SI-window don’t overlap. Furthermore SI-windows are consecutive in time domain.
Currently 8 SIBs are defined. If one SIB is mapped to one SI and window size is 1ms, then these SI will be scheduled consecutively in 7 subframes started from subframe#0. SI-window is started from even radio frames because periodicity of SI is always even number in forms of SFN. Unfortunately SIB1 is also transmitted in even radio frames too. So the last secondary subframe will be transmitted on subframe #5 which is allocated to SIB1 exclusively. And then collision between SI’s window and SIB1’s TTI occurs as depicted in Figure 1:
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Figure 1

3. Solutions
Basically there are 4 alternative solutions i.e.:
1. to start SI’s transmission from odd radio frame, i.e., to set one more fixed radio frame offset 
2. to start SI’s transmission from #6 subframe, i.e.,  to set 6 fixed subframe offset 

3. to postpone collided SI as well as following SIs implicitly 
4. do nothing but remove 1ms window size
Alternative1 – fixed radio frame offset approach
SI’s transmission always starts from odd radio frames. Assuming n is entry index among scheduled SI and w is window size then x = (n-1)*w. SI-window starts in the radio frame for which SFN%T=floor(x/10)+1; and SI-window starts at the subframe a, where a = x%10. The maximum SIs is limited to 15 because there are only 15 subframes between the subframe #0 of even radio frame and subframe #5 of odd radio frame. The merit of this approach is its simplicity. 
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Figure 2, alternative 1

Alternative 2- fixed subframe offset approach
SI’s transmission always starts from subframe #6 in even radio frames. Assuming n is entry index among scheduled SI and w is window size then x = (n-1)*w+6. SI-window starts in the radio frame for which SFN%T=floor(x/10); and SI-window starts at the subframe a, where a = x%10. The maximum SIs is limited to 19 because there are 19 subframes between the subframe #5 of two even radio frames. The merit of this approach is its 5 more SIs can be introduced compared to alternative 1.
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Figure 3, alternative 2

Alternative 3- implicit skip approach
No fixed offset is introduced but SI overlapped with SIB1 as well as following SIs are required to skip the subframe #5 of SIB1. 
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Figure 4, alternative 3
For SI-7 and SI-8 one more 1ms is added to the x value i.e.
 x=n-1, 1<=n<=5;  and 

x=n , 5<n<=24 and 
SI-window starts in the radio frame for which SFN%T=floor(x/10); and SI-window starts at the subframe a, where a = x%10

4. Discussion
For us 3 alternatives are all feasible. But alt1 and alt2 are slightly preferred due to its simplicity. And there is no significant difference between alt1 and alt2 in terms of complexity. Furthermore alt1 can also be seen as introducing fixed offset of 10 subframes. However, more SIs can be scheduled when window size is 1ms for alt2. So it is proposed to adopt alt 2, i.e., one fixed offset of 6 subframes is introduced. By the way, alt2 can also be used for window size other than 1ms.
5. Conclusion
Scheduling issue is identified when window size is 1ms, and it is proposed to introduce fixed offset of 6 subframes to the start of the SI-window. 
6. References

[1] 36.300 v8.2.0
7. Text proposal for 36.300 v8.2.0
7.1.1. 5.2.3
Acquisition of an SI message

When acquiring an SI message, the UE shall:

1>
determine the start of the SI-window for the concerned SI message as follows:

2>
for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInformation in SystemInformationBlockType1;

2>
determine the integer value x = (n – 1)*w+6, where w is the si-WindowLength;

2>
the SI-window starts at the subframe #a, where a = x mod 10, in the next radio frame for which SFN mod T = FLOOR(x/10), where T is the si-Periodicity of the concerned SI message;

Editor's note:
It is FFS whether SFN mod T = FLOOR(x/10) + 8 should be used instead.

1>
start reception of DL-SCH using the SI-RNTI from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received, excluding the following subframes:
2>
subframe #5 in radio frames for which SFN mod 2 = 0;
2>
any MBSFN subframes;

2>
any uplink subframes in TDD;

1>
if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message.
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