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1. Introduction
In Shenzhen meeting it is agreed that offset for system information is needed. But detail of the scheme is not settled yet. This document intend to figure out the detail scheme to schedule BCCH information. 
2. Discussion

At first , a terminology  for all the solution in this paper: the SI is located in level “n” if its periodicity is defined as Xn =80*2n ms. 
2.1. option1 transmit in sequence but distribute SI with same periodicity
it is agreed in Shenzhen meeting that all SI transmission windows should fit within the shortest SI periodicity. And in case of lower bandwidth some offset is needed to avoid collision between system information and resource allocation for e.g. VoIP service. Apparently it also introduce complexity in some sense and signalling overhead. So it is desirable to use simple scheme in as much scenario as possible. Here is one improvement for the solution is depicted in figure 1 and figure 2:
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Figure 1(note 1)

[image: image2.emf]4

1 1

3

2

SI-1 P=80

SI-2 P=160

SI-3 P=320

2

3

4

SI-4/5/6/7 P=640

SI-8 P=1280


Figure 2 (n=3,M=3, k=2)
Note1: offsetm = m*window size, m is the index within all the SIs except for SI-1;
Note2: offsetnm = (n-1)*shift + i*Xn-k. assuming the total SI in the level n is M , then k=ceiling(log2M). and i is the index of one SI within SIs in the level n. shift >=window size.
The different between figure 1 and figure 2 is the SI with same periodicity is distributed in the time domain. thus help to reduce SI to concentrate. And since the spare space in between shortest periodicity is limited thus is also helpful to avoid configuring “longer” shortest periodicity in order to fit more SI or SI with bigger window size in it. 
2.2. Option 2: improvement of offset scheme 
It is more important to figure out how to distribute the SI as even as possible in the timing domain. And the main requirement is even distribution with less signaling overhead. And following 3 alternative is based on the solution in the [1] which means the offset of SI in level n is (80*2n)/2 .
It can be verified two SIs in different level will not overlapped with each other. this also imply that SI in the same level i.e. with same periodicity will overlapped unless individual offset is configured. And Here are 3 alternative to configure the individual offset:

Alternative 1: offsetnm=Xn/2+m*shift, and shift >= window size. there are total M SIs in level n and m is the index of the SI in the same level which is less than M. SIs with same periodicity will be fitted within the 1st SI in level n and next immediate occurrence of SI. It is depicted in the figure 3:

[image: image3.emf]1 1 2 3 2 3

SI-1 P=80

SI-2 P=160

SI-3 P=320

SI-4/5/6/7 P=640

SI-8 P=1280


Figure 3 (n=3, M=3)
Alternative 2: offsetmn=Xn-k(1/2+m)+/-shift, and shift >= window size. there are total M SIs in level n and m is the index of the SI in the level n which is less than M. M <= 2k. the alternative is depicted in figure 4. SI-4, SI-5 and SI-6 is temporally combined together and descend to the level n-k i.e. level 1. and then all the 3 SIs shift to right a bit. For alternative 2 shift can be configured per level. if temporary descending operation is done in the sequence of level and shift is redefined as a shift relative to SI which is located in the level originally or has already descended to the level then only one shift is also feasible. One example in the annex b in figure 6 is shown.

[image: image4.emf]1 2 3 1 2 3

SI-1 P=80

SI-2 P=160

SI-3 P=320

SI-4/5/6/7 P=640

SI-8 P=1280


Figure 4 (n=3, M=3, k=2)
Alternative 3: offsetmn=Xn-ki(1/2+mi)+/-shift,  and shift >= window size. there are total M SIs in level n.
 M is expressed as ∑2ki where ki is not necessary to be consecutive e.g. M=3, M=20+21. SIs in level n is grouped according to the binary express and their predefined sequence. The number of SI in subgroup ki is equal to 2ki. and mi is index within subgroup ki. 
The process to set individual offset of SI in same level is described in figure 5:
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Figure 5(n=3; ki=0,1)
It is assumed that SI-4,SI-5 and SI-6 have the same periodicity of 640ms. From scheduling point of view to add two more SI with periodicity of 640ms is equivalent to add one SI with periodicity of 320ms. So in order to distribute SI-5 and SI-6 in even way they are combined together temporarily and descended from level 3 to level 2. in another word SI-5 and SI-6 is grouped with exponent 1.Since SI-3 has already take the position of normal offset , SI-5 and SI-6 is shifted a bit to the same direction i.e. right direction in the figure 5 (or left side). 
for alternative 2 and alternative 3 shift is defined per level and per subgroup respectively. if temporary descending operation is done in the increasing sequence of level and shift is redefined as a shift relative to SI which is located in the level originally or has already descended to the level then only one shift is also feasible. One example in the annex b in figure 7 is shown.
2.3. Comparison between 3 alternatives:

So the main idea is that the offset solution in [1] is taken as baseline i.e. 1 bit for all SI .and for SI with same periodicity individual offset is needed. The individual offset is configured in 3 alternatives . and here are the pros and cons of the 3 alternative:
	
	Performance
	Complexity
	Signalling overhead

	Alt 1
	SI with same periodicity maybe not distributed evenly
	Very Simple
	Optional one shift is needed 

	Alt 2
	SI with same periodicity is distributed evenly in case number of SI in the same level is less than 5
	normal
	Optional one shift only or one shift per level is needed

	Alt 3
	SI with same periodicity is distributed evenly
	A bit more
	Optional one shift only or one shift  per subgroup is needed


Table 1
1. Conclusion
One improvement is proposed  for option 1 solution in the paper. And 3 alternatives are proposed for option2 based on solution in [1]. RAN2 is encourage to decide which alternative can be adopted.
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For example there are 6 SIs i.e.  SI-3, SI-4, SI-5, SI-6, SI-7, SI-8 then here are the subgroups for alternative3 and 3a:

Alternative 3 :

Group 0: SI-3 and SI-4
Group 1: SI-5, SI-6, SI-7, and SI-8
Annex b 
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Figure 6 (one shift for alternative 2)
Notes: in level 2 and 3 there are 2 and 3 SIs respectively. At first the offset for SI-3 and SI-4 is done. Since there is already SI-2 in the level 1, so the shift is 40ms. And then the offset for SI-5, SI-6 and SI-7 is done. Since there are already SI-2 in the level 1 and shifted SI-3 and SI-4, so the shift used for them is changed for 2*40ms=80ms. In this way only one shift is needed for one cell.
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