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1. Introduction 
In last RAN4#86 meeting, there are extensive discussion on OTA REFSENS requirement for FR2 NR BS especially on the antenna gain for WA and polarization issues, however in the existing spec TS38.104, there are no mapping table for Reference measurement and channel bandwidth for FR2 as for FR1. In addition, as channel bandwidth assumed for FR2 OTA REFSENS is 50MHz in the existing spec, however for some FRCs, the channel bandwidth should be assumed as 100MHz. Therefore in this contribution, we want to further discuss these issues.
2. Discussion  

In the RAN4#84b meeting, there is one WF on RB numbers for FR2 REFSEN FRCs in [1] approved, after some e-mail discussion on the TBS and DMRS pattern for REFSENS requirement, the FRC parameters for FR2 REFSENS and ICS was agreed as following Table1. 
Table1. FRC parameters for each FRC configuration
	
	CBW (MHz)
	RB number 
	SCS (KHz)
	TBS (Bits)

	G-FR2-A1-1
	50
	66
	60
	5632

	G-FR2-A1-2
	50
	32
	120
	2792

	G-FR2-A1-3
	100
	66
	120
	5632

	G-FR2-A1-4
	??
	33
	60
	2856

	G-FR2-A1-5
	??
	16
	120
	1416


In the above table, G-FR2-A1-1 is specified for channel bandwidth 50MHz,100MHz, 200MHz with SCS 60KHz. Firstly, 50MHz CBW seems to be good granularity to measure the receiver noise figure and other factors. Secondly, RB number of other channel bandwidth is linearly scaled with that of 50MHz which means all RBs within the channel bandwidth could be tested once if multiple testing signal is imported into receiver at the same time . For example, CBW 200MHz with SCS 60KHz, 4 testing signals with FRC configuration G-FR2-A1-1 are imported into receiver, then all RBs could be tested. 

For SCS 120KHz, G-FR2-A1-2 is specified for channel bandwidth 50MHz and G-FR2-A1-3 is specified for channel bandwidth 100MHz, 200MHz, 400MHz. The main reason is that RB number of 100MHz, 200MHz and 400MHz is not linearly scaled with that of 50MHz. For example, 2 testing signal with FRC configuration G-FR2-A1-2 cannot cover the whole frequency range of CBW 100Mz, 2 RBs will be left untested in one shot testing which means once more testing is needed. When considering OOBB blocking test especially, then it’s really time consuming, therefore CBW 100MHz with 66PRBs namely FRC G-FR2-A1-3 is specified for 100MHz,200MHz and 400MHz.   
Table 5.3.2-2: Transmission bandwidth configuration NRB for FR2

	SCS [kHz]
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N.A

	120
	32
	66
	132
	264


In the last meeting, it’s mentioned that all the ranges are valid for 50MHz FRCs and how to consider the 100MHz FRC is FFS. For 100MHz FRC, the same NF,IM,SINR and antenna gain could be assumed, therefore comprehensively considering both cases, upper boundary -96dBm of EISREFSENS could be increased by 3dB to –93dBm. 
Table 2. Wide Area BS reference sensitivity levels
	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	 OTA Reference sensitivity level, EISREFSENS
 [dBm]

	50,100,200
	60
	G-FR2-A1-1
	-93 to -119

	50
	120
	G-FR2-A1-2
	

	100,200,400
	120
	G-FR2-A1-3
	

	NOTE:
EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


Similar as the WA BS REFSENS, upper boundary -91dBm of EISREFSENS for MR NR BS could be increased by 3dB to –88dBm to cover both 50MHz and 100MHz FRC.
Table 3. Medium Range BS reference sensitivity levels
	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	 OTA Reference sensitivity level, EISREFSENS
 [dBm]

	50,100,200
	60
	G-FR2-A1-1
	-88 to -114

	50
	120
	G-FR2-A1-2
	

	100,200,400
	120
	G-FR2-A1-3
	

	NOTE:
EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


Similar as the WA BS REFSENS, upper boundary -86dBm of EISREFSENS for LA NR BS could be increased by 3dB to –83dBm to cover both 50MHz and 100MHz FRC. 
Table 4. Local Range BS reference sensitivity levels
	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	 OTA Reference sensitivity level, EISREFSENS
 [dBm]

	50,100,200
	60
	G-FR2-A1-1
	-83 to -109

	50
	120
	G-FR2-A1-2
	

	100,200,400
	120
	G-FR2-A1-3
	

	NOTE:
EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


Based on the above considerations, the proposal is made as following: 
Proposal: to specify the FR2 OTA REFSENS requirement as in Table2/3/4 . 
3. Conclusions
In this proposal, we shared some further considerations on FR2 OTA REFSENS and proposal is made as following: 

Proposal:  to specify the FR2 OTA REFSENS requirement as in Table2/3/4 .
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