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1. Introduction
Test frequencies need to be defined in TS 38.508-1 [1] for frequency bands as defined in TS 38.101-1 [2].

In this document FR1 is considered only, with SCS=15kHz or SCS=30kHz.

The following figure shows location of SSB and CORESET#0 within a carrier and location of a point A:
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	Centre frequency of the carrier according to the channel raster of the band (TS 38.101-1 clause 5.4.2.3)
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	ARFCN as provided as absoluteFrequencySSB to the UE (FrequencyInfoDL); corresponds to the GSCN of the SSB (i.e. the GSCN corresponds to the same frequency as absoluteFrequencySSB)
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	ARFCN as provided as absoluteFrequencyPointA to the UE (FrequencyInfoDL)
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	carrierBandwidth as provided to the UE (SCS-SpecificCarrier)
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	offsetToCarrier as provided to the UE (SCS-SpecificCarrier)
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	offset between the lowest subcarrier of the SSB and the lowest carrier of CORESET#0; the offset consists of the number of RBs given by Offset(RBs) in tables 13-X of TS 38.213, the number of 15kHz subcarriers given by [image: image9.png]Kesn



 and optionally another offset of ±5kHz as provided by frequencyOffsetSSB (SIB1)
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	offset between the lowest subcarrier of CORESET#0 and the lowest subcarrier of the carrier; the offset is a multiple of resource blocks.


For signalling test cases it is assumed that a single test case may need up to (but not more than) 4 test frequencies for a single band (TS 38.508-1 Table 4.4.2-1). 
2. Issues and Requirements
2.1
Carrier Bandwidth
a) In general for signalling test cases it is sufficient to define one carrier bandwidth for the test frequencies of a band (currently the tables in clause 4.3.1 of TS 38.508-1 specify all possible bandwidth for all test frequencies but it does not specify which one to use for signalling tests).
On the other hand, for higher bandwidth it might not be possible anymore to find 4 non-overlapping frequency channels.
For test cases with one single cell higher bandwidth may be needed (e.g. when testing TBS).
b) There are FDD bands with a total bandwidth less than 40MHz (e.g. n5, n8). For these bands 5MHz carrier bandwidth may be used instead of 10MHz to increase the number of test frequencies and therefore the test coverage.
c) There are TDD bands with a total bandwidth less than 40MHz (e.g. n34). In these cases the carrier bandwidth cannot be reduced to 5MHz (as for FDD) as long as SCS is kept as 30kHz (according to TS 38.101-1 Table 5.3.2-1 for 5MHz and SCS=30kHz there are only 11 RBs whereas CORESET#0 needs at least 24 RBs according to TS 38.213 clause 13).
Proposal 1:
For signalling test cases TS 38.508-1 shall define 4 test frequencies (if possible) for a band. To increase test coverage 5MHz carrier bandwidth and for TDD 15kHz subcarrier spacing shall be taken into account where needed. 
( TS 38.508-1 shall make clear which carrier bandwidth and which subcarrier spacing to be used by signalling tests with a given band. Specific message contents in clause 4.6 of TS 38.508-1 needs to be extended when 5MHz and for TDD 15kHz subcarrier spacing shall be supported.
In addition TS 38.508-1 may specify single carriers with higher bandwidth for each band in case this is needed for signalling tests (FFS).

2.2
Point A
a) For 100kHz channel raster the channel raster is not a multiple of any SCS
( with one point A per band there are restriction regarding the channel frequencies which can be avoided when there is one point A per frequency.
b) E.g. for band n77 the total bandwidth is 1100MHz but the range of offsetToCarrier in SCS-SpecificCarrier is 0..2199 which corresponds to a bandwidth of [image: image12.png]2200 x 12 x 30kHz = 792MHz



 for SCS=30kHz 
( It seems not to be possible to address all potential carriers of n77 from one common point A.
Proposal 2:
Point A shall be defined per test frequency rather than per band to allow different point As for different test frequencies.
2.3
CORESET#0
a) The bitmap ‘frequencyDomainResources’ (ControlResourceSet) specifies which groups of 6 RBs shall be used for a CORESET of a BWP. It is not clear whether CORESET#0 needs to be aligned with the 6RB-raster of other CORESETs, but at least when CORESET#0 shall be modified by RRC signalling using ControlResourceSet there could be issues when the original frequency assignment for CORESET#0 cannot be expressed by frequencyDomainResources.
( to be on the safe side in general [image: image14.png]OFffset pornesero_corrier



shall be a multiple of 6 resource blocks.
b) According to TS 38.211 clause 7.3.1.6 for non-interleaved VRB-to-PRB mapping when the PDSCH transmission is scheduled with DCI format 1_0 in a common search space, the VRBs are mapped to PRBs starting from the lowest RB of CORESET#0.
( To avoid the need of scheduling system information on PDSCH somewhere in the middle of a carrier CORESET#0 shall be at the bottom of the carrier, i.e. [image: image16.png]Offset rornecero_carrier = 0



 if possible.
Proposal 3:
In addition to kSSB TS 38.508-1 shall define an “Offset (RB)” value according to tables 13-X of TS 38.213 for each test frequency so that [image: image18.png]Offset rornecero_carrier = 0



 (or multiple of 6 RBs).
2.4
100kHz Channel Raster

For several bands table 5.4.2.3-1 of TS 38.101-1 specifies a channel raster of 100kHz. On the other hand for frequencies below 3GHz according to table 5.4.3.1-1 of TS 38.101-1 the SS Block frequency positions are at [image: image20.png]i x 100kHz + 50kHz



 i.e. in general the offset between channel raster and synchronization raster is not a multiple of subcarriers.
( in addition to kSSB the parameter frequencyOffsetSSB may be needed to adjust the position of the SSB by ±5kHz within the resource grid of the carrier.
Proposal 4:
In addition to kSSB TS 38.508-1 shall define a frequencyOffsetSSB value for each test frequency.
3. Summary and conclusions
1. For signalling testing, TS 38.508-1 shall specify per band
a. 4 test frequencies with 10MHz carrier bandwidth if possible, otherwise as many test frequencies as possible for 5MHz.

b. Carrier bandwidth for signalling test (5MHz or 10MHz)
c. Subcarrier spacing for signalling test (15kHz or 30kHz)
2. In addition to the current parameters TS 38.508-1 shall specify per test frequency

a. Point A
b. “Offset (RB)” value according to tables 13-X of TS 38.213
c. frequencyOffsetSSB
d. Additionally: Centre frequency of the carrier
3. Further requirement
CORESET#0 shall be at the bottom of a carrier (if possible)
4. Further dependencies
Tables of TS 38.508-1 clause 4.6 need to be reviewed and extended to refer to the (new) parameters of test frequencies, e.g. ssb-subcarrierOffset and pdcch-ConfigSIB1 of the MIB (Table 4.6.1-1)
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