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1
Introduction
The current test frequencies in TS 38.508-1 clause 4.3.1 are based on expanding the full range of the tested bands. This means that Low- and High-test frequencies are calculated such that carrier is at the cell bandwidth edges. Due to the sparse synchronisation raster this will result in that CORESET#0 and the SSB will in most cases be offset from the carrier lower edge.

For RRM testing TS 38,133 [2], clause A.3.1.2 defines SSB and CORESET for RMSI (CORESET#0) reference channel at the lower edge of the cell bandwidth to avoid overlap with the Reference Measurement Channel (RMC).

The purpose of this paper is to propose alternative principles for calculating test frequencies for RRM and FR2 bands when the TS 38.133 [2] requirements are not met.
2
Discussion
2.1
TS 38.133 requirement on CORESET reference channel and RMC

The configuration of SSB, CORESET#0 and RMC for RRM was discussed in RAN4 in [11]. The RAN4 agreed proposals in [11] that have been used as base for SSB, CORESET#0 and RMC configurations for RRM in TS 38,133 [2], clause A.3.1.2 are:
Proposal 4: RMSI CORESET starts at the same PRB as SS/PBCH, i.e., RB offset 0 in pdcch-ConfigSIB1.

….

Proposal 7: RMC is scheduled on the other edge of the cell bandwidth opposite to SS/PBCH block. In time domain RMC should be outside the slots where SS/PBCH is scheduled. 

The figure below (extract from [11]) shows the SSB, CORESET#0 (Type0-PDCCH search spaces) and RMC positions in the Cell bandwidth.
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In TS 38.133 [2] and for the RMSI reference channels the offset between SSB and RMSI CORESET is defined as 0, but other values can be used to align with the synchronisation raster (GSCN) as long as SSB does not overlap the RMC (note 8 in Table A.3.1.2.2-3).  
The offset between SSB and RMSI CORESET is >0 for most cases of NR bands and CBWs in TS 38.508-1 [1], clause 4.3.1. For the case of SSB SCS=240 kHz this offset causes that the SSB will overlap the RMC.
Example: SSB SCS 240 KHz and data SCS 120KHz: 

-
RMC BW = 24*12*120kHz = 34.56 MHz

- 
SSB BW = 20*12*240kHz = 57.6 MHz (correspond to 40 RBs in carrier BW)
-
CORESET BW = 24 RBs*12* 120kHz = 34.56 MHz
Overall CBW budget SSB SCS 120 kHz case: 

-
RMC + MAX(SSB BW, CORESET BW) = 34.56 MHz +57,6 MHz = 92,16 MHz
This leaves 7,84 MHz (100 - 69,12) for possible offset between SSB and RMSI CORESET.
Offset between SSB and RMSI CORESET = 
Kssb*{15kHz for FR1, 60kHz for FR2} + Offset (RBs)*{15 kHz for FR1, 60kHz or 120kHz for FR2}. 
The table below shows the calculated values for different ranges for NR FR2 bands with SCS data = 120kHz, SSB SCS=240 kHz and CBW=100 MHz. The SSB offset from carrier edge that exceeds 7,84 MHz are highlighted in red.
	NR Band
	TS 38.508-1 
Ref .
	Range
	kSSB
	Offset Carrier CORESET#0
	Offset channel lower edge to SSB low edge
[MHz]

	n257
	Table 4.3.1.2.1.1-2
	Low
	10
	5
	14.4

	 
	 
	Mid
	11
	6
	16.56

	 
	 
	High
	0
	0
	0

	n258
	Table 4.3.1.2.1.2
	Low
	4
	0
	2.88

	 
	 
	Mid
	7
	6
	13.68

	 
	 
	High
	10
	4
	12.96

	n259
	Table 4.3.1.2.1.3-2
	Low
	0
	2
	2.88

	 
	 
	Mid
	11
	3
	12.24

	 
	 
	High
	9
	5
	13.68

	n260
	Table 4.3.1.2.1.4-2
	Low
	2
	2
	4.32

	 
	 
	Mid
	3
	3
	6.48

	 
	 
	High
	4
	0
	2.88

	n261
	Table 4.3.1.2.1.5-2
	Low
	4
	7
	12.96

	 
	 
	Mid
	0
	3
	4.32

	 
	 
	High
	7
	2
	7.92


Observation#1: The test frequencies in TS 38.508-1 [3], clause 4.3.1 cannot be used for RRM testing for the case of FR2 and SSB SCS=240 kHz. 
Proposal#1: It is proposed that specific test frequency tables for RRM testing and SSB SCS = 120 kHz and SSB SCS = 240 kHz are introduced in TS 38.508-1[3] in chapter 7.2 and that the test frequencies are calculated based on the offset of SSB and CORESET#0 is as close as possible to 0.
Observation#2: For FR1 the existing test frequencies in clause 4.3.1 (FR1) can be used for RRM testing as they do not cause any overlap of SSB or CORESET#0 with the RMC.
Proposal#2: It is proposed that a reference to chapter 4.3.1 is added to the new clause in chapter 7.3 for RRM test frequencies for NR FR1 bands.

2.3 Principle of procedure to configure SSB and CORESET#0 for RRM testing
2.3.1
General

The requirements to be met and the principles used for determining the SSB and CORESET#0 for a PCell used in RRM test cases are:

1.
The complete SSB and CORESET#0 shall be within the carrier’s channel bandwidth.

2.
The SSB centre frequency (SSref) shall be on the synchronisation raster.

3.
The SSB shall be kept as close as possible to the carrier’s lower edge centre frequency.
4.
The CORESET#0 configuration is selected using 24 RBs and OffsetRBs = 0 according to Table 13-8 and Index 0 for SCSSSB =120 KHz and Table 13-10 and Index 0 for SCSSSB =240 kHz.

2.3.2
Determination of SSB, CORESET#0 and signalling parameters

The following procedure is used to determine an SSB on the synchronisation raster (GSCN) and a CORESET#0 configuration (kSSB, OffsetRBs = 0 and OffsetToPointA) as close as possible to the carrier’s lower edge. See TS 38.508-1 figure C1-1 and clause C.1 for definition of parameters referenced in the proposed procedure.
1.
The target test frequencies for Low, Mid and High ranges are calculated as described in clause C.2.1.1.

For each of Low, Mid and High ranges do:

2.
Determine SSB and CORESET#0:

2a.
Calculate the lower of FSSref, FSSref_Min, correspondent to SSB lowest subcarrier being at the same frequency as the carrier’s lowest subcarrier; and the higher limit of FSSref, FSSref_Max, correspondent to SSB highest subcarrier being at the same frequency as the carrier’s highest subcarrier FSSref_Min
2b.
Calculate GSCNMIN correspondent to FSSref_Min in accordance to TS 38.101-2 [4], clause 5.4.3.1 and select the closest valid GSCN value with GSCN >= GSCNMIN for the carrier in according to the carrier’s synchronisation raster as specified in clause 5.4.3.3 in TS 38.101-2 [4].

2c.
Calculate the FSSref for the selected GSCN value in step 2b in accordance to TS 38.101-2 [4], clause 5.4.3.1 for FR2.
2d.
Calculate the frequency FSSBlow and shift the carrier frequency to achieve FcarrierLow equal or as close as possible FSSBlow on the carrier’s frequency raster with a minimum valid kSSB value
Observation#3: As RRM testing does not require the test channels to extend the full NR band bandwidth then can minimum offset between SSB and the test channel be achieved by shifting the test channel centre frequency.

Proposal#3: It is proposed that the principles for calculating test frequencies for FR2 RRM testing is based on the principles outlined in clause 2.3.2. 
3
Proposal

It is proposed that:
Proposal#1: It is proposed that specific test frequency tables for RRM testing and SSB SCS = 120 kHz and SSB SCS = 240 kHz are introduced in TS 38.508-1[3] in chapter 7.2 and that the test frequencies are calculated based on the offset of SSB and CORESET#0 is as close as possible to 0.

Proposal#2: It is proposed that a reference to chapter 4.3.1 is added to the new clause in chapter 7.3 for RRM test frequencies for NR FR1 bands.

Proposal#3: It is proposed that the principles for calculating test frequencies for FR2 RRM testing is based on the principles outlined in clause 2.3.2. 
A CR in [5] to Annex C in TS 38.508-1 [1] have been submitted describing the principles in clause 2.3.3 for calculation RRM test frequencies in for RRM testing. A set of CRs in [6] to [10] have been submitted to add specific test frequency tables for RRM testing in new clause 4.3.1 in TS 38.508-1 [1].
4
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