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Introduction
In this paper we discuss distribution options that are possible for the broadcasted part of the system information. In particular we propose that a broadcast-friendly transmission format such as “single-frequency network” (SFN) transmission shall be studied for distribution of broadcasted system information in NR.
[bookmark: _Ref178064866]Broadcasted system information 
Broadcasting of SI is only problematic in some scenarios, e.g. on very high frequency bands and in very energy constrained deployments, e.g. in off-grid base stations. In case base stations run on diesel generators or solar powered batteries there are significant gains to be made by enabling efficient network sleep modes by reducing the amount of always on broadcasted SI.
[bookmark: _Toc458814228][bookmark: _Toc458814320][bookmark: _Toc458816703]Broadcasting of SI is most problematic in some particular deployment scenarios e.g. very high frequency bands, very dense deployments, or very energy constrained deployments.
In LTE the system information is not really broadcasted on the physical layer but rather “multi-cell casted”, meaning that to a large extent 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 single-frequency network (SFN) transmission we can increase the link budget and remove the inter-cell interference. 
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.
[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]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 and several 10th of dB in denser deployments.
[bookmark: _Toc458814230][bookmark: _Toc458814322][bookmark: _Toc458816705]For smaller inter-site distance the gains with SFN transmission of system information quickly become very large. For example at 500 m ISD the 1-percental geometry gain is 25 dB compared to traditional cell-based provisioning of system information
[bookmark: _Toc458814323][bookmark: _Toc458816708]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. 
Conclusion
In this paper we have made the following observations: 
Observation 1	Broadcasting of SI is most problematic in some particular deployment scenarios e.g. very high frequency bands, very dense deployments, or very energy constrained deployments.
[bookmark: _GoBack]Observation 2	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 and several 10th of dB in denser deployments.
Observation 3	For smaller inter-site distance the gains with SFN transmission of system information quickly become very large. For example at 500 m ISD the 1-percental geometry gain is 25 dB compared to traditional cell-based provisioning of system information

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.
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