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1.	Introduction
[bookmark: _Hlk67504958]The work item for extending current NR operation to 71 GHz was extended at TSG RAN#96 [1]. One of the incomplete tasks listed in the approved exception sheet are RF core requirements in 38.104.
This contribution provides further proposals on finalizing BS receiver requirements based on the agreed WF in RAN4#103-e [2].

2.	Discussion
2.1	Reference sensitivity and FRC
The following points were agreed in [2]:
· There is no need to define a new dedicated FRC for 960 kHz SCS and 800 MHz ChBW.
Table A.1-2: FRC parameters for FR2 OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-channel selectivity
	Reference channel
	G-FR2-A1-1
	G-FR2-A1-2
	G-FR2-A1-3
	G-FR2-A1-4
	G-FR2-A1-5
	G-FR2-A1-6
	G-FR2-A1-7
	G-FR2-A1-8
	G-FR2-A1-9

	Subcarrier spacing (kHz)
	60
	120
	120
	60
	120
	480
	960
	480
	960

	Allocated resource blocks
	66
	32
	66
	33
	16
	66
	33
	33
	17

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	5632
	2792
	5632
	2856
	1416
	5632
	2856
	2856
	1480

	Transport block CRC (bits)
	24
	16
	24
	16
	16
	24
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	5656
	2808
	5656
	2872
	1432
	5656
	2872
	2872
	1496

	Total number of bits per slot
	19008
	9216
	19008
	9504
	4608
	19008
	9504
	9504
	4896

	Total symbols per slot
	9504
	4608
	9504
	4752
	2304
	9504
	4752
	4752
	2448

	NOTE 1:    DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos1 with l0 = 2, l = 11 as per table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:    MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size.
NOTE 3:    Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Note that the payload size of G-FR2-A1-9 has been reduced from 1608 bits (in the agreed WF in RAN4#102-e [3]) to 1480 bits. We have performed simulation for the new FRCs G-FR2-A1-6 to G-FR2-A1-9 (with payload size of 1480 bits) together with the simulation assumptions recorded in TR 38.817-02 Annex B [4], and the simulation results are provided in Figure 1 below, where results for the existing FRCs G-FR2-A1-3 to G-FR2-A1-5 are also provided as references.
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Figure 1: BLER Vs SNR for FRCs in FR2-2
It can be seen from Figure 1 that the required SNR to achieve 95% of maximum throughput (i.e., 5% BLER) are similar (within 1 dB) among the existing and new FRCs. Therefore, the scaling factor of 9 dB of EISREFSENS relevant for FR2-2 is justifiable.
The transmission bandwidth configuration for FR2-2 in the agreed WF in RAN4#103-e [5] are shown in Table 1 below.
Table 1: Transmission bandwidth configuration NRB for FR2-2

	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	124
	248
	N/A

	960
	N/A
	33
	62
	124
	148



It can be seen from Table 1 that the new FRC parameters for G-FR2-A1-6 to G-FR2-A1-9 are aligned with the corresponding transmission bandwidth configurations for 100 MHz and 400 MHz channel bandwidths in the agreed WF [5]. Therefore, there is no need to further update the new FRC parameters, and the reference sensitivity and FRC in the agreed WF [2] can be finalized.
Proposal 1: No need to further update the new FRC parameters, and the reference sensitivity and FRC in the agreed WF in R4-2210637 can be finalized.

2.2	ICS
The following points were agreed in [2]:
· Update ICS interfering signal RB for 800MHz, 1600MHz and 200MHz channel bandwidth to ensure both wanted and interfering signal RB are within channel bandwidth.
Table 10.9.3-1: OTA in-channel selectivity requirement for BS type 2-O
	Frequency Range
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
(Note 2)
	Interfering signal mean power (dBm)
(Note 2)
	Type of interfering signal

	FR2-1
	50
	60
	G-FR2-A1-4
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 10 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
32 RB

	
	100,200
	60
	G-FR2-A1-1
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
64 RB

	
	50
	120
	G-FR2-A1-5
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 10 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
16 RB

	
	100,200,400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	FR2-2
	100,400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	
	400
	480
	G-FR2-A1-8
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 480 kHz SCS, 
32 RB

	
	800, 1600
	480
	G-FR2-A1-6
	EISREFSENS_50M + 12 + ΔFR2_REFSENS
	EISREFSENS_50M + 22 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 480 kHz SCS, 
[54] RB

	
	400
	960
	G-FR2-A1-9
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 960 kHz SCS, 
16 RB

	
	800, 1600, 2000
	960
	G-FR2-A1-7
	EISREFSENS_50M + 12 + ΔFR2_REFSENS
	EISREFSENS_50M + 22+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 960 kHz SCS, 
[27] RB

	NOTE 1:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.
NOTE 2:	EISREFSENS_50M is defined in clause 10.3.3.



Note that the ICS interfering signal RB for 800MHz, 1600MHz and 200MHz channel bandwidth (54 and 27) are in square brackets because they are smaller than the nominal ones (64 and 32) to ensure both wanted and interfering signal RBs are within channel bandwidth. The interfering signal mean power can be calculated using the formula in the agreed WF in RAN4#101-bis-e [6]:
EISREFSENS_wanted = EISREFSENS_50M +10*log10(BWwanted/ BW50M)+( SNRwanted - SNR50M)+3
EISREFSENS_interfer = EISREFSENS_50M +10*log10(BWinterfer/ BW50M)+ ICS-0.9
Note: ICS in above equation = 14 dBc
It can be seem that the impact on the interfering signal mean power is 10log(64/54) = 10log(32/27) ≈ 0.74dB which should not make the ICS requirements considerably tighter. Therefore, the square brackets around the ICS interfering signal RB for 800MHz, 1600MHz and 200MHz channel bandwidth can be removed to finalize the ICS requirements. The corresponding draft CR to remove the square brackets around the ICS interfering signal RB for 800MHz, 1600MHz and 200MHz channel bandwidth is provided in [7].
Proposal 2: The square brackets around the ICS interfering signal RB for 800MHz, 1600MHz and 200MHz channel bandwidth can be removed to finalize the ICS requirements.

3.	Conclusion
This contribution has provided on finalizing BS receiver requirements based on the agreed WF in RAN4#103-e [2]. They are summarized as follows.
Proposal 1: No need to further update the new FRC parameters, and the reference sensitivity and FRC in the agreed WF in R4-2210637 can be finalized.
Proposal 2: The square brackets around the ICS interfering signal RB for 800MHz, 1600MHz and 200MHz channel bandwidth can be removed to finalize the ICS requirements.
The corresponding draft CR to remove the square brackets around the ICS interfering signal RB for 800MHz, 1600MHz and 200MHz channel bandwidth is provided in [7].
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