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1. Introduction
As [1, 2] were agreed in last RAN4 NR#3 meeting, RAN4 needs to finalize FRC parameters for BS RX RF requirements by RAN4#85 (November 2017).
This contribution discusses FRC parameters for RX RF requirements.
2. Current agreements [1, 2]
In [1], followings were agreed.
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.

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.

In [2], followings were agreed.
· Determine an acceptable set of FRCs to be used to specify REFSENS and other NR Rx requirements for all CBW.
· By RAN4#84b, companies are encouraged to propose:
· A preferred set of FRCs
· Minimum information for each FRC: CBW, SCS, #RBs, waveform, modulation and coding rate.
· For each CBW, its associated FRCs combinations if needed.
· Simulation assumptions including FRCs to evaluate corresponding SNR, as per RAN1 progress:
· Time Plan:
· Assumptions to be agreed at RAN4#84b.
· SNR simulation results to be agreed in RAN4#85.
· If lack of RAN1 progress on NR MCS tables, SNR Tentative value(s) would be agreed, and replace once RAN1 has finalized its work.
3. Discussion
3.1. If allowing “gap” or need “overlapping”
In case there is no FRC parameter which has the same number of RB with the CBW, whether “gap” is allowed or not was discussed in last RAN4 NR#3 meeting. The contribution [1] discusses based on the assumption not to allow the “gap” but instead “overlapping”, on the other hand [3] discuss to allow the “gap”. The examples of “gap” and “overlapping” are illustrated in figure 1 (Note assumption is that there are 25RBs FRC and 52RBs FRC but not 79RBs FRC).
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Figure 1. Example of difference of “overlapping” and “gap” approach
Table 1 summarizes Pros/Cons on each concept.
Table 1. Summary of each approach

	Approach
	Over view
	Pros
	Cons

	“Overlapping”
	Case 1
	· Using FRC with small number of RBs

· No to allow “gap”
· ceil(NRB/NFRC,small) times testing is needed
NRB = number of RB of the CBW
NFRC,small = number of RB of the FRC with small number of RBs
	· All RB is tested

· Required number of FRC will be small
	· Large number of test will be required

· Cannot test all RBs simultaneously (one shot testing)

	
	Case 2
	· Using FRC with large number of RBs

· No to allow “gap”
· ceil(NRB/NFRC,large) times testing is needed
NRB = number of RB of the CBW
NFRC,small = number of RB of the FRC with large number of RBs
	· All RB is tested
· Small number of test will be required
	· Cannot test all RBs simultaneously (one shot testing)
· Required number of FRC may be large

	
	Case 3
	· Using FRCs with small and large number of RBs

· No to allow “gap”
· Less than ceil(NRB/NFRC,small) and larger than ceil(NRB/NFRC,large) times testing is needed
	· All RB is tested
· Small number of test will be required
	· Cannot test all RBs simultaneously (one shot testing)
· Required number of FRC may be large

· RX requirement values are different for different FRCs (specifications become complex)

	“Gap”
	
	· Using FRCs with small and large number of RBs

· Allow “gap”
	· Can test all RBs simultaneously (one shot testing)
	· Some of RB is not tested

· RX requirement values are different for different FRCs (specifications become complex)


3.1.1. Whether one shot testing is mandatory or not ?

Firstly, simultaneous testing (one shot testing with all RBs with multiple FRCs) is not required in existing E-UTRA RX conformance requirements (REFSENS etc.) for 10, 15, and 20MHz case in TS 36.141. Therefore, there is no necessity to specify RX requirement to be possible “one shot testing”. Off course, “one shot testing” might be better to have a possibility to reduce the testing time. But at the same time, “one shot testing” will be tighter condition since other FRC signal(s) will work as in channel interfering signal for pure receive FRC signal like in-channel selectivity requirement. And even if RAN4 selects overlapping approach, “two shots testing” is still possible to reduce the testing time (red FRCs for 1st shot, and blue FRCs for 2nd shot in figure 1).
Observation 1: Existing E-UTRA RX conformance requirement in TS 36.141 doesn’t mandate simultaneous testing (one shot testing with all RBs with multiple FRCs).
Observation 2: “One shot testing” will be tighter condition since other FRC signal(s) will work as in channel interfering signal for pure receive FRC signal like in-channel selectivity requirement.

Observation 3: Even with “overlapping” approach, still “Two shots testing” is possible.

Proposal 1: It is not necessary to specify RX requirements to be possible “one shot testing”.

3.1.2. Whether allow not tested RBs or not?
There is no non-tested RB (all RB are tested) in existing E-UTRA RX conformance requirements for any CBW. In our understanding, the reason of not allowing “gap” is to confirm the spike noise. If “Gap” approach is applied, there is a risk to condone the possibility of spike noise. Therefore we propose not to allow not tested RB, all RB need to be tested.
Observation 4: If “Gap” approach is applied, there is a risk to condone the possibility of spike noise.

Proposal 2: All RBs should be tested, and “Gap” (not tested RBs) should not be allowed.

3.2. How to select specified FRC (RBs)?

Following table 2 and 3 are agreement on spectrum utilization NRB [4]. Note that NRB will be reduced 1RB if asymmetric guard-band is configured.
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

If RAN4 picks up small numbers only (e.g., 11RB, 18RB, 24RB), many number of testing will be required for large number of RBs cases. And if RAN4 picks up large numbers only (e.g., 264RB, 270RB, 273RB), it will be impossible to test for CBW with small number of RB.

Therefore, RAN4 should select the limited several numbers of RBs evenly from above possible 23 patterns. Table 4 shows examples for the selection.
Table 4. Examples of selecting evenly

	NRB for FRC
	Case 1 (totally 12)
	Case 2 (totally 6)
	Case 3 (totally 4)

	11
	YES
	YES
	YES

	18
	
	
	

	24
	YES
	
	

	25
	
	
	

	31
	YES
	YES
	

	32
	
	
	YES

	38
	YES
	
	

	51
	
	
	

	52
	YES
	YES
	

	65
	
	
	

	66
	YES
	
	YES

	79
	
	
	

	106
	YES
	YES
	

	107
	
	
	

	132
	YES
	
	

	133
	
	
	

	135
	YES
	YES
	

	162
	
	
	YES

	216
	YES
	
	

	217
	
	
	

	264
	YES
	YES
	

	270
	
	
	

	273
	YES
	
	


Proposal 3: RAN4 should select the limited several number of RBs for FRCs evenly from possible 23 patters.
3.3. Which FRC should be used for the CBW whose NRB is not specified in FRC?

In this sub-clause we discuss how to overlap and which FRC(s) should be used for the CBW whose NRB is not specified for FRC. Hereafter, we assume Case 2 (FRC11, FRC31, FRC 52, FRC 106, FRC135 and FRC 264) in Table 4.
For example, how to set RX RF requirement for NRB = 51 with FRC11 and FRC 31? There are 3 patterns as shown in Table 5. If we select Patter 3, two REFSENS values need to be specified since bandwidth (noise values) are different. For a certain CBW, single value requirement is feasible, thus RAN4 should not select Pattern 3. Comparing Patter 1 and 2, total number of testing is small for Pattern 2. Thus RAN4 should select Pattern 2 for the RX RF requirement.
Proposal 4: RAN4 should select following FRC for RX RF requirements for the CBW whose NRB is not specified in FRC.
· FRC whose NRB is closest with and less than NRB of the CBW.
Table 5. Possible FRC selection for NRB = 51 with FRC11 and FRC 31
	
	NRB of CBW = 51

	
	Use FRC11?
	Use FRC31?
	How many numbers of tests are needed?

	Pattern 1
	YES
	no
	5

i.e., ceil(NRB/NFRC) = ceil(51/11)

	Pattern 2
	no
	YES
	2

i.e., ceil(NRB/NFRC) = ceil(51/31)

	Pattern 3
	YES
	YES
	3

NRB(51) <= NFRC1(31) + 2*NFRC2(2*11)


4. Conclusion

In this contribution, we discussed how to set number of RB for FRC, whether to allow “gap” and how to select specified FRCs (NRB). Following observation and proposals are made.
Observation 1: Existing E-UTRA RX conformance requirement in TS 36.141 doesn’t mandate simultaneous testing (one shot testing with all RBs with multiple FRCs).

Observation 2: “One shot testing” will be tighter condition since other FRC signal(s) will work as in channel interfering signal for pure receive FRC signal like in-channel selectivity requirement.

Observation 3: Even with “overlapping” approach, still “Two shots testing” is possible.

Proposal 1: It is not necessary to specify RX requirements to be possible “one shot testing”.

Observation 4: If “Gap” approach is applied, there is a risk to condone the possibility of spike noise.

Proposal 2: All RBs should be tested, and “Gap” (not tested RBs) should not be allowed.

Proposal 3: RAN4 should select the limited several number of RBs for FRCs evenly from possible 23 patters.
Proposal 4: RAN4 should select following FRC for RX RF requirements for the CBW whose NRB is not specified in FRC.
· FRC whose NRB is closest with and less than NRB of the CBW.
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