Page 1
3GPP TSG RAN WG1 Meeting #93																R1-1806498
Busan, South Korea, May 21 - 25, 2018

Source: 	Intel Corporation 
Title:	Remaining details of RMSI
Agenda item:	7.1.1.2.2
Document for:	Discussion and Decision
[bookmark: _GoBack]
1. Introduction
In this contribution, we discuss remaining details on RMSI PDCCH/PDSCH transmission.

2. Support of dual SCS in band n41
The following is the proposal from the way forward document [1] that was approved in RAN4.
	Sync raster for re-farming bands:
· 1200 kHz raster with +/-100 kHz shift and the raster offset by 150 kHz
Sync raster in 2400 – 3000 MHz
· Same raster defined as in 0 – 2400 MHz
· For bands with SCS-based channel raster, the shifted points do not apply: 1200 kHz raster offset by 150 kHz



Based on the approved way forward, CR that corrected the sync raster was approved in [2]. The following is the part of the text proposal on sync raster from the approved CR.
	[bookmark: _Hlk511981459]Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz, 
N=1:2499, M ϵ {1,3,5} (Note 1)
	3N + (M-3)/2
	2 – 7498

	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz 
N= 0:14756
	7499 + N
	7499 – 22255

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz 
N= 0:4383
	22256+ N
	22256– 26639

	NOTE 1:	The default value for operating bands with SCS spaced channel raster is M=3.






The agreement above unifies the sync raster definition for overlapping bands, e.g., band n41 and n38, thus, removing a potential ambiguity issue with GSCN detection. Therefore, the only remaining details are how to support a new combination of SSB SCS of 15 kHz and min channel bandwidth 10 MHz. In RAN1#92bis meeting an LS was prepared from RAN1 to RAN4 with the following list of possible options [3]:
	· Option 1: 
Reuse the RMSI CORESET configurations in Table 13-1 and Table 13-2 in TS 38.213, which are defined for supporting {SSB SCS, minimum channel bandwidth} = {15kHz, 5MHz}, to support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} without changing the SS Raster definition for {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz};
· The one reserved row in the table 13-1 and four reserved rows in the table 13-2 may also be used to support the additional CORESET configurations for band n41 if necessary.
Identified drawbacks: Not all of the RMSI CORESET configurations in Table 13-1 and Table 13-2 can be used to support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz}.
· Option 2: 
Reuse the RMSI CORESET configurations in Table 13-1 and Table 13-2 in TS 38.213, to support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} with the change of the SS Raster definition for {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} to be the same as that defined for {SSB SCS, minimum channel bandwidth} = {15kHz, 5MHz};
Identified drawbacks: The searching time and power consumption for the bands with the combination of {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} will be increased.
· Option 3:
Introduce new RMSI CORESET configuration tables for band n41 by the use of four bits from PBCH, similar with the tables supporting other combinations of {SSB SCS, minimum channel BW}. 
Identified drawbacks: The number of the supported RMSI CORESET configurations may be limited due to large SS Raster interval for {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz}.
· Option 4:  Use five bits from MIB to define RMSI CORSET configuration tables for band n41.
Identified drawbacks: It requires taking one extra bit from PBCH to support the RMSI CORSET configurations for band n41. 



Among the options listed above our preference is Option 1 because it requires no changes for both RAN1 and RAN4 specifications. One identified drawback of this option is that not all existing configurations defined for {SSB SCS, minimum channel bandwidth} = {15kHz, 5MHz} are applicable to the combination {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz}. To remove this drawback, it’s proposed to reduce the step size of SS raster for {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz}, i.e., band n41. Currently, the step size, as defined in Table 5.4.3.3-1 of [4], is equal to <9> which results in the step of 3600 MHz (one SS block size).
Table 5.4.3.3-1: Applicable SS raster entries per operating band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n38
	15kHz
	Case A
	[6431 – <1> – 6544]

	n41
	15kHz
	Case A
	[6246 – <9> – 6714]

	
	30 kHz
	Case C
	[6252 – <3> – 6714]

	NOTE 1:	SS Block pattern is defined in section 4.1 in [TS 38.213]



The proposed reduced step size is <3> (1200 MHz). Typically, the reduction of the SS raster step size leads to the increase in the number of SS raster entries and higher complexity for the UE. However, for the particular band n41 there is no additional complexity because n41 overlaps with band n38 which already have the step size of <1>. Therefore, the UE without prior knowledge anyway has to scan for sync with the step size <1> within the overlapping bands.

Proposal 1:
·  Reuse the RMSI CORESET configurations in Table 13-1 and Table 13-2 in TS 38.213, which are defined for supporting {SSB SCS, minimum channel bandwidth} = {15kHz, 5MHz}, to support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz}.
· Send LS to RAN4 asking the group to change the SS raster step size for band n41 from <9> to <3> when SSB SCS is 15 kHz/

3. Conclusions
In this contribution, we discussed the remaining details of RMSI design. Our proposals are summarized as below:
Proposal 1:
· Reuse the RMSI CORESET configurations in Table 13-1 and Table 13-2 in TS 38.213, which are defined for supporting {SSB SCS, minimum channel bandwidth} = {15kHz, 5MHz}, to support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz}.
· Send LS to RAN4 asking the group to change the SS raster step size for band n41 from <9> to <3> when SSB SCS is 15 kHz/
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