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Introduction
At the RAN2#95 meeting in Göteborg, it was agreed to separate system information (SI) into “minimum SI” and “other SI” where the “minimum SI” is broadcasted periodically. In this paper we propose that a broadcast-friendly transmission format such as “single-frequency network” (SFN) transmission shall be considered for distribution of the periodically broadcasted minimum SI in NR.
[bookmark: _Ref178064866]Broadcasted system information 
In LTE the system information is not really broadcasted on the physical layer but rather “multi-cell casted”, meaning that mostly the same SI is essentially transmitted from multiple cells using different physical channels. Even if the same system information applies to several cells in the network the system information is still transmitted from every cell using separate scrambling, reference signals, encoding and modulation. By transmitting information in a more “broadcast friendly” format such as SFN transmission we can increase the link budget and remove the inter-cell interference. 
In addition, the system information is highly configurable and offers a large amount of flexibility. This is needed to support the many vastly different deployment scenarios that must be supported. However, for two neighboring cells most system parameters are identical and only very few parameters must be different (e.g. global cell ID and the index of the first PRACH preamble). This enables very efficient joint encoding of system information that can be used over multiple cells.
[bookmark: _Toc470173898][bookmark: _Toc470174932]Most system information parameters in neighboring cells and in neighboring beams are identical.
[bookmark: _Toc470173899][bookmark: _Toc470174933]System information valid for more than one cell and more than one beam can be very efficiently jointly encoded whenever only a small number of parameters are different.
The gain in terms of geometry on a 2 GHz carrier with SFN transmission compared to normal three-sector transmission is depicted in Figure 1. We see that for ISDs below 1 km the best performing terminals also gain the most from SFN transmission. In terms of system information performance, it is however also important to examine large ISDs and low percentile values, such as the performance of the 1% worst terminals. For higher percentiles the gains with SFN transmission are lower, but for broadcast of system information we need to consider a very low percentile. We see that the gain of SFN transmission for the 1-percentile case levels out around 4.3 dB which is a rather good result. By transmitting system information signals in SFN format we thus gain in robustness also in very large cells [1]. For smaller inter-site distance, the gains with SFN transmission of system information quickly become very large. This is primarily due to that with SFN transmission we remove all interference. For dense deployments significant reductions in interference is also possible by introducing a re-use >1 and that has not been considered in the comparison shown in Figure 1. It should be noted still that introducing re-use > 1 for system information distribution comes with a cost in terms of increased resource usage, something that is avoided with a SFN based distribution of system information. 
[image: ]
[bookmark: _Ref454192306]Figure 1: Geometry gain for different user percentiles of transmitting with SFN format compared to normal 3-sector deployment as a function of ISD. The results here are derived for a 2 GHz frequency band but we expect a similar result also on higher frequency bands (but with smaller ISD values on the X-axis)
[bookmark: _Toc458814229][bookmark: _Toc458814321][bookmark: _Toc458816704][bookmark: _Toc462990982][bookmark: _Toc463029587][bookmark: _Toc464806728][bookmark: _Toc466018701][bookmark: _Toc466066012][bookmark: _Toc470173900][bookmark: _Toc470174934]The macro diversity gains of transmitting SI using a broadcast transmission format (i.e. single frequency network (SFN) transmission) is in the order of 4 dB in very sparse deployments.
[bookmark: _Toc458814230][bookmark: _Toc458814322][bookmark: _Toc458816705][bookmark: _Toc462990983][bookmark: _Toc463029588][bookmark: _Toc464806729][bookmark: _Toc466018702][bookmark: _Toc466066013][bookmark: _Toc470173901][bookmark: _Toc470174935]For smaller inter-site distance, the gains with SFN transmission of system information quickly become very large, primarily due to interference avoidance property of SFN transmission.
Based on these observations we propose that the solution for minimum SI distribution in NR shall support single frequency network (SFN) transmission, at least for most of the periodically broadcasted minimum SI. Further discussions on how this can be achieved are found in 3.
[bookmark: _Toc458814323][bookmark: _Toc458816708][bookmark: _Toc462990978][bookmark: _Toc463029591][bookmark: _Toc464806731][bookmark: _Toc466018705][bookmark: _Toc466066014][bookmark: _Toc470173902][bookmark: _Toc470174936]The solution for NR SI shall consider that broadcasted system information uses a transmission format optimized for broadcasting, such as single-frequency network (SFN) transmission. 
[bookmark: _Toc470173903][bookmark: _Toc470174937]RAN2 should consider solutions for efficient joint encoding of system information where most parameters are identical between cells (and between beams within a cell).
Conclusion
In this paper we have made the following observations: 
Observation 1	Most system information parameters in neighboring cells and in neighboring beams are identical.
Observation 2	System information valid for more than one cell and more than one beam can be very efficiently jointly encoded whenever only a small number of parameters are different.
Observation 3	The macro diversity gains of transmitting SI using a broadcast transmission format (i.e. single frequency network (SFN) transmission) is in the order of 4 dB in very sparse deployments.
Observation 4	For smaller inter-site distance, the gains with SFN transmission of system information quickly become very large, primarily due to interference avoidance property of SFN transmission.

Based on these observations and the discussion above we make the following proposals to RAN2:
Proposal 1	The solution for NR SI shall consider that broadcasted system information uses a transmission format optimized for broadcasting, such as single-frequency network (SFN) transmission.
[bookmark: _GoBack]Proposal 2	RAN2 should consider solutions for efficient joint encoding of system information where most parameters are identical between cells (and between beams within a cell).
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