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1. Introduction
Same agreements are made on BS RX requirements (i.e., noise figure for REFSENS, ACS, Dynamic range, etc.) until now. However, one of the important topics in RX RF requirements is that FRC parameter which is commonly used for almost all RX RF requirements.
This contribution discusses FRX parameters for RX RF requirements and the points need to be considered additionally compared with E-UTRA. Note that this contribution doesn’t discuss FRC parameters for demodulation requirements.
2. Background
In current E-UTRA spec, following FRCs are defined for RX RF requirements except NB-IoT and LAA.

Table 1. Major FRCs and their parameters for E-UTRA BS

	
	FRC

	
	A1-1
	A1-2
	A1-3
	A1-4
	A1-5
	A2-1
	A2-2
	A2-3

	Allocated resource blocks
	6
	15
	25
	3
	9
	6
	15
	25

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM

	Coding rate
	1/3
	1/3
	1/3
	1/3
	1/3
	2/3
	2/3
	2/3

	Used requirements
	REFSENS, ICS and other RX RF requirements except Dynamic range
	ICS
	Dynamic range


Except ICS, 6RBs FRCs (A1-1 and A2-1) are used for 1.4MHz CBW requirements, 15RBs FRCs (A1-2 and A2-2) are used for 3MHz CBW requirements, and 25RBs FRCs (A1-3 and A2-3) are used for 5, 10, 15, 20MHz CBW requirements respectively.
The reason why three patterns of number of RB was enough for E-UTRA is that number of RB (transmission BW configuration) was fixed value for each CBW and was integral multiple values for 5/10/15/20 MHz CBW. However, as already agreed in [1] Spectrum utilization (number of RB per CBW) is different depending on SCS, Band, and CBW. Therefore, RAN4 needs to consider how to create FRC parameter (especially number of RBs) for NR. Note that this is related not only for RX RF conformance but also RX RF core requirement, since RX thermal noise is calculated by bandwidth used for the requirement.
Proposal 1: RAN4 should finalize FRC parameters used for RX RF requirements by RAN4#85 meeting (November 2017) since it is related not only for RX RF conformance but also RX RF core requirements.

Proposal 2: Number of RB used for the requirements should be taken into account when RAN4 discuss RX requirements.
3. Discussion
3.1. Spectrum utilization agreement
Following table 2 and 3 are agreement on spectrum utilization [1].
Table 2. Agreed spectrum utilization for below 6GHz

	SCS [kHz]
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	216
	270
	N.A
	N.A
	N.A

	30
	11
	24
	38
	51
	65
	106
	133
	162
	217
	273

	60
	N.A
	11
	18
	24
	31
	51
	65
	79
	107
	135


Table 3. Agreed spectrum utilization for above 24GHz

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

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N.A

	120
	32
	66
	132
	264


We pick up possible NRB from above tables in below (totally 23 patterns).
· 11, 18, 24, 25, 31, 32, 38, 51, 52, 65, 66, 79, 106, 107, 132, 133, 135, 162, 216, 217, 264, 270, 273

Observation 1: Based on agreed spectrum utilization, totally at least 23 patterns of number of RBs will be exist in NR.
3.2. Specified number of RB on FRC

As mentioned previous sub-clause, totally 23 patterns of number of RBs will be exist. First Question is whether RAN4 will specify 23 FRCs in the spec? Probably the answer is NO. Since even in E-UTRA we have only three patterns of FRCs (6RB, 15RB and 25RB), and 25RB requirement is repeated to disjoint frequency ranges for more than 25RB cases (10, 15, 20MHz).
The second Question is how many and which number of RBs will be selected from 23 patterns for the specifications? There is trade off relation between small number of FRCs and large number of FRCs. If RAN4 has specify small number of FRCs, then several times testing will be required to cover whole CBW, as a result testing time will also increase. On the other hand, RAN4 work will increase if large number of FRCs will be specified.
Proposal 3: RAN4 needs to discuss/decide how many and which number of RBs will be specified for the specification, taking in to account the tradeoff between RAN4 work and testing time.

3.3. How to repeat testing for CBW with not integral multiple of FRC for RX RF requirements
In E-UTRA case, number of RBs for 10, 15, and 20MHz was 50, 75, and 100 RB respectively. These are integral multiple of 25 RB (FRC A1-3 and A2-3). Therefore, two, three, and four times testing are repeated consecutively for 10, 15, and 20MHz CBW respectively.
However for NR unlike in the case of E-UTRA, number of RBs is not simple liner function of CBW. We show agreed spectrum utilization again for SCS = 15 kHz case in below table 4 as an example.
Table 4. Agreed spectrum utilization for SCS = 15 kHz

	SCS [kHz]
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	40 MHz
	50MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	216
	270


Hereafter we assume that FRCs with 25 RB and 52 RB was specified, for an example. I.e., FRC25 and FRC 52.

For 5MHz (25RB) and 10MHz (52RB) cases, test can be done with FRC25 and FRC 52 respectively. How to test 15MHz (79RB) case ? Roughly there are three options as shown in below figure 1.
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Figure 1. Testing for 79RBs (15MHz with 15 kHz SCS) using FRC25 and FRC52
Proposal 4: RAN4 needs to discuss/decide how to specify/test RX requirements for the CBW whose number of RB’s FRC is not defined, at the same time as Proposal 3.
4. Conclusion

In this contribution, we discussed how to decide FRC parameter especially from number of RB point of view. Following observation and proposals are made.
Proposal 1: RAN4 should finalize FRC parameters used for RX RF requirements by RAN4#85 meeting (November 2017) since it is related not only for RX RF conformance but also RX RF core requirements.

Proposal 2: Number of RB used for the requirements should be taken into account when RAN4 discuss RX requirements.
Observation 1: Based on agreed spectrum utilization, totally at least 23 patterns of number of RBs will be exist in NR.
Proposal 3: RAN4 needs to discuss/decide how many and which number of RBs will be specified for the specification, taking in to account the tradeoff between RAN4 work and testing time.

Proposal 4: RAN4 needs to discuss/decide how to specify/test RX requirements for the CBW whose number of RB’s FRC is not defined, at the same time as Proposal 3.
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