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1. Introduction
As [1] was agreed in last RAN4 #84bis meeting, RAN4 needs to finalize FRC parameters for BS RX RF requirements by RAN4#85 (November 2017), and to decide whether to allow gap depending on the considered requirement or not for FR1 by June 2018.
This contribution discusses FRC parameters for RX RF requirements.
2. Current agreements
In [1], followings were agreed.
· For FR1:
· To test all PRBs for every CBW, overlapping of FRCs might be needed.
· When needed, 2 FRC patterns would have to be defined (e.g. as shown here after)
· One first pattern with a certain number of FRCs, leaving gaps of PRB(s).
· A second pattern with, at least, FRCs covering those gaps.
· When RF Conformance (until June 2018) will be addressed, depending on the considered requirement, it shall be agreed if all PRBs shall be tested or not:
· If all PRBs shall be tested: those 2 patterns should be used.
· If not, only the 1st pattern shall be used
· Any other method/proposal is not precluded. 
· BS Rx Requirement shall be specified for each CBW and each SCS:
· FRC(s) are needed for all SCS.
	· FRCs for FR1

	· 5MHz-15kHz (25)

	· 5MHz-30kHz (11)

	· 10 MHz -60kHz (11)

	· 20MHz-15kHz (106)

	· 20MHz-30kHz (51)

	· 20MHz-60kHz (24)


· Note 1: Number of RBs needs to be revisited pending on the decision on the spectrum 
utilization
· Note 2: FRC 10MHz – 60 kHz is lower priority, it might be revisited.
3. Discussion
3.1.  “overlapping” and “gap” approach

Basically, all RB test is needed to guarantee the performance of all RBs in CBW. In E-UTRA, 1 FRC pattern test (one shot testing) can cover all RB by using multiple FRCs, which means there is no gap pattern. However, in NR FR1, some RB gaps are appeared in one shot testing because of spectrum utilization. Therefore, in order to cover all RBs, 2 FRC pattern test (two shot testing) is needed.
Following table 1 is agreement on spectrum utilization NRB [2]. Note that NRB will be reduced 1RB if asymmetric guard-band is configured.
Table 1. Agreed spectrum utilization for FR1

	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


In the last RAN4 #84bis meeting, we discussed on whether “gap” is allowed or not. In case there is no FRC parameter which has the same number of RB with the CBW, one shot testing cannot cover all RB, which means two shot testing is needed to cover all RB. For example, in the case of 133 RB which CBW is 25 MHz and SCS is 15 kHz, there are some RB gaps in one shot testing. Figure 1 shows overlapping and gap cases. (Note assumption is that there are 25 RB FRC (FRC_S) and 106 RB FRC (FRC_L)).


[image: image1]
Figure 1. Example of difference of “overlapping” and “gap” approach
Table 1 summarizes Pros/Cons on each concept. In the overlapping approach, the approach with the small number of test (case 2) is suitable for test method, since overlapping approach (case 2) has no cons compared with other overlapping approach. On the other hand, in the case of gap approach, we need more discussion, since the gap size will be different due to CBW and SCS.

Proposal 1: In the overlapping case, as reference measurement channel for RX test, should specify only one FRC parameter with largest number of RB in FRC parameters which will be agreed and below the number of RB of the CBW.
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_S) times testing is needed
NRB = number of RB of the CBW
NFRC_S = number of RB of the FRC with small number of RBs
	· All RB is tested
	· 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_L) times testing is needed
NRB = number of RB of the CBW
NFRC_L= 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)

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

· No to allow “gap”
· Less than ceil(NRB/NFRC_S) and larger than ceil(NRB/NFRC_L) times testing is needed
	· All RB is tested
	· Cannot test all RBs simultaneously (one shot testing)
· RX requirement values are different for different FRCs (specifications become complex)

	“Gap”
	Case 4
	· Using FRCs with small number of RBs

· Allow “gap”
· floor(NRB/NFRC_S) times testing is needed
	· Can test RBs simultaneously (one shot testing)
· Gap is small
	· Some of RB is not tested

· Large number of test will be required

· 

	
	Case 5
	· Using FRCs with large number of RBs

· Allow “gap”
· floor(NRB/NFRC_L) times testing is needed
	· Can test RBs simultaneously (one shot testing)
· Small number of test will be required
	· Some of RB is not tested

· Gap is large

	
	Case 6
	· Using FRCs with small and large number of RBs

· Allow “gap”
· Less than floor(NRB/NFRC_S) and larger than floor(NRB/NFRC_L) times testing is needed
	· Can test RBs simultaneously (one shot testing)
	· Some of RB is not tested

· RX requirement values are different for different FRCs (specifications


3.2.  Whether to allow gap or not for each receiver requirements
Following, we show the possibility of whether to allow gap or not for each receiver requirements.
· Reference sensitivity level and Dynamic range tests

One of the purposes of reference sensitivity level and dynamic range tests is to confirm the spike noise. If we allow the gap, it is concerned to miss the degradation on a specific RB(s) by the spike noise. Therefore, we propose that it is needed to be covered all RBs within CBW (2 FRC patterns test).
Proposal 2: In reference sensitivity level and dynamic range tests, the test covering all RBs within CBW should be mandatory (Not allow gap).

· In-band selectivity and blocking (Adjacent Channel Selectivity (ACS) and In-band Blocking (IBB)) tests

As following, the purpose of Adjacent Channel Selectivity (ACS) and narrow-band blocking (IBB) is shown in TS 36.141. 
The test purpose is to verify the ability of the BS receiver filter to suppress interfering signals in the channels adjacent to the wanted channel.

Considering above purpose of these requirements, it may be able to allow a small gap for ACS and IBB requirement. Additionally, since RB closer to interfering signal side is more stringent than opposite side, it may be considered that the worst case was measured if there is no RB gap on the interfering signal side.
Observation 1: Gap(s) may be allowed in in-band selectivity and blocking test.

· Out-of-band blocking 

As following, the purpose of blocking test is shown in 36.141.

The test stresses the ability of the BS receiver to withstand high-level interference from unwanted signals at specified frequency offsets without undue degradation of its sensitivity.

In general, high level interference signal have possibility to generate spurious emissions on receiver CBW by combining with local frequency. In addition, the frequency point where spurious emissions appear is according to implementation. Thus, all RB test is needed to avoid the risk of in-channel spurious emissions. On the other hand, there is opinion that out-of-band blocking test should be allowed because of large number of test. Actually, the test needs 1MHz test frequency steps of interfering CW signal from 1MHz to 12750MHz except for in-band domain, which means it needs around 12000 frequency test points. In the case of two shot testing, the number of frequency test points increase to around 24000. If the expected spurious frequency in implementation within CBW is covered by tested RB, the one shot testing with gap may be allow.
Observation 2: Gap(s) may be able allowed in out-of-band blocking test to reduce test time, if the expected spurious frequency within CBW is covered in the test. 
· Receiver intermodulation

Receiver intermodulation test use two interfering signals to generate intermodulation noise on the wanted channel located all RBs. And the noise can be appeared on the all RBs of the channel. If the gap is allowed, the influence by intermodulation noise can be missed. Therefore, receiver intermodulation test should be covered all RBs as wanted signals (2 FRC patterns test). 
Proposal 3: In receiver intermodulation test, the test covering all RBs of channel band should be mandatory (Not allow gap). 

· In-channel selectivity

In In-channel selectivity test, wanted and interfering channels are placed adjacently around Fc, and FRC as wanted channel covers a half number of RBs in E-UTRA. However, there are some cases that FRC does cover more than half CBW (e.g. In the case of CBW=5MHz (25RBs), FRC covers more than half number of RB of CBW (10RBs) as shown in 36.104). Thus, as FRC(s) for wanted channel, it is enough to cover RBs at least a half of CBW On the other hand, RBs of interfering signal can be changed flexibly. Therefore, it may be allowed one shot testing.
Observation 3: One shot testing may be allowed in in-channel selectivity test.
4. Conclusion

In this contribution, we discussed whether to allow “gap” or not for each requirement. Following observations and proposals are made.
Proposal 1: In the overlapping case, as reference measurement channel for RX test, should specify only one FRC parameter with largest number of RB in FRC parameters which will be agreed and below the number of RB of the CBW.
Proposal 2: In reference sensitivity level and dynamic range tests, the test covering all RBs within CBW should be mandatory (Not allow gap).

Observation 1: Gap(s) may be allowed in in-band selectivity and blocking test.

Observation 2: Gap(s) may be able allowed in out-of-band blocking test to reduce test time, if the expected spurious frequency within CBW is covered in the test. 
Proposal 3: In receiver intermodulation test, the test covering all RBs of channel band should be mandatory (Not allow gap). 

Observation 3: One shot testing may be allowed in in-channel selectivity test.
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