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1. Overall Description:

RAN WG4 would like to thank RAN WG1 for the information on working agreements and assumptions regarding NR initial access. RAN WG4 has analysed the parameters given, in particular in relation to the Synchronization channel raster and the search time at initial access.
RAN WG4 is investigating the advantages of having a more sparse synch channel raster in terms of possibly reduced search time for the initial access. This relies on the synchronization channel bandwidth being smaller than the full channel BW of the RF carrier transmitted from the BS and that it is not in a fixed position within the configured bandwidth. The RAN WG1 parameters of particular interest is then the PBCH bandwidth, which is derived from its 288 subcarrier size and the subcarrier spacing for PSS/SSS for difference freq. ranges being 15kHz/30kHz for below 6 GHz, and 120kHz/240kHz for above 6 GHz.

It can be shown that an upper bound for the maximum possible Synch channel raster spacing ΔFSC,Raster is set by the equation

ΔFSC,Raster ≤ BWConfig – BWPBCH – ΔFCH,Raster
where BWConfig is the transmission BW configuration of the BS transmission, BWPBCH is the PBCH bandwidth and ΔFCH,Raster is the RF channel raster spacing. Based on the RAN WG1 parameters and the equation above, the upper bound is calculated for different band ranges and parameter choices in Table 1 below. Since the channel utilization and the exact flexibility and granularity of how the PBCH and PSS/SSS can be placed in the frequency domain are not yet determined and the RF channel raster is also not set, the actual ΔFSC,Raster will in the end have to be set quite a bit lower than this bound. The last column therefore shows a raster spacing based on a more conservative 90% of the channel bandwidth.
Table 1: Derivation of maximum possible sync channel raster spacing

	Operating band
	Minimum Channel Bandwidth in band
(assumed as BWConfig)
	SC spacing
	PBCH bandwidth BWPBC
	Upper bound for Sync channel raster spacing ΔFCH,Raster
	Sync channel raster spacing ΔFCH,Raster based on 90% of the channel BW

	Below 6 Ghz
	5 MHz
	15 kHz
	4.32 MHz
	~0.68 MHz
	0.18 MHz

	
	5 MHz
	30 kHz
	N/A
	N/A
	N/A

	
	10 MHz
	15 kHz
	4.32 MHz
	~5.68 MHz
	4.68 MHz

	
	10 MHz
	30 kHz
	8.64 MHz
	~1.36 MHz
	0.36 MHz

	Above 6 Ghz
	40 MHz
	120 kHz
	34.56 MHz
	~5.44 MHz
	1.44 MHz

	
	40 MHz
	240 kHz
	N/A
	N/A
	N/A

	
	80 MHz
	120 kHz
	34.56 MHz
	~45.44 MHz
	37.44 MHz

	
	80 MHz
	240 kHz
	69.12 MHz
	~10.88 MHz
	2.88 MHz


While the RF carrier raster has not yet been decided, values in the order of ~100 kHz has been discussed for below 6 GHz bands and ~1 MHz or higher for above 6 GHz bands. In order to substantially reduce search time compared to searching the RF channel raster, it should be possible to select a sync channel raster spacing substantially larger than that. It is clear from the Table that this is not the case for the combinations 5 MHz/15 kHz, 10 MHz/30 kHz, 40 MHz/120 kHz and 80 MHz/240 kHz (marked yellow). Those parameter combination will not enable the reduced search time and complexity that would be possible with smaller PBCH bandwidths. 
The combinations 5 MHz/30 kHz and 40 MHz/240 kHz are not useable, since the PBCH is too large.
2. Actions:

To RAN WG1.

ACTION: 
RAN WG4 asks RAN WG1 to take the analysis and conclusion above into account for any further work on the Initial Access for NR.
3. Date of Next TSG-RAN WG4 Meetings:

RAN4 NR adhoc #2
27th – 29th June, 2017
Qingdao, China
RAN4#84
21st – 25th August, 2017
Berlin, Germany
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