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Analysis on Staggered Super-Frame Structure in SDD
Xiaoyi Wang, Adrian Boariu, Shashikant Maheshwari, Yousuf Saifullah, Xin Qi
Nokia Siemens Networks
Background

The current IEEE 802.16m SDD defines staggered super-frame structure. The staggering of super-frames is applied to a cluster of 4 neighbor cells, BS1-BS4. 
Performance Analysis 
1. Staggered structure doesn’t provide any gain for SFH reception
Since the radio signals from all the BSs arrive at the MS simultaneously. Signals from other BSs are interference, it doesn’t  matter they are data or SFH encoded inside a signal. Figure 1 shows the arrival signal at MS.
2. Staggered structure doesn’t increase Neighbor-cell measurement opportunities
Neighbor-cell measurement is actually preamble detecting. However a staggered preamble doesn’t provide more opportunities since MS could detect all the preambles at one time if they are aligned.
3. Staggered super-frame structure doesn’t mean more scanning opportunities for HO ranging. 
Scanning opportunity is related to ranging area. Staggering of ranging area, not frame, could provide more ranging opportunities. See figure 2. 
4. If preamble is also staggered, SINR measurement is not reliable. 
In staggered structure, when MS measure preamble from any BS, the interference is data from other BSs. However data is not always transmitted (unlike preamble). So the SINR measurement is not accurate in staggered structure.
5. Staggered structure results in unnecessary complexity for MS
If preamble is staggered, when 16m MS is entering the network, it first search the preamble. It’s hard for MS to estimate which is the best preamble under staggered structure since preamble arrived in different time might have different fading. However, in aligned structure, 16m MS obtained the preamble from all BSs at the same time, fading channel are much more coherent and the MS could compare the strength and obtain the strongest preamble immediately.
6. Staggered structure can not utilize macro diversity. 
In “aligned” superframe structure, macro diversity could be used to improve spectrum efficiency and reliability of the transmission of PBCH. This contradicts with section 11.6.2.2.1
Conclusion: staggered super frame structure brings no gain but complexity.

[image: image1.emf]BS

BS1Frame4PFrame4PDLULDLULDLULDLULPPP

SFH

BS2Frame4PFrame4PDLULDLULDLULDLULPPPP

SFH

SFH

data

PPreamble

DLDL data

ULUL data


Figure 1.Example of preamble reception in staggered structure
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Recommendation
Delete the section of staggered super frame structure.
Proposed Text for SDD 


Delete the whole section of 11.4.7. 
Figure � SEQ Figure \* ARABIC �2�.Example of Staggered ranging channels
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