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Introduction
In last RAN4#81 meeting, some of WP 5D related parameters have reached consensus as follows [1]:
· Frequency ranges: 24.24 – 33.4 GHz, 37 – 52.6 GHz and 66 – 86 GHz
· Duplex method: TDD
· Channel bandwidth: 200MHz
· Signal bandwidth: tentatively > 90% of channel bandwidth
· Power dynamic range for BS: 0dB
· SINR range: described in way-forward can be, R4-1610570 [2] 
· ACLR and ACS should meet ACIR = 1/(1/ACLR + 1/ACS)), calculated by linear scale [3]
There are some other parameters which still not agreed, as list below:
· Noise figure
· ACLR/ACS
· SEM
· Spurious Emission
· Blocking response
In this contribution, we further discuss above undecided parameters with some observations and proposals.
Discussion
Noise figure
In previous RAN4 meetings, there are many discussions but the conclusion has not been reached yet. Two options were considered in RAN4:  Option 1: [11, 13, 15] dB and Option 2: [9, 11, 13] dB for 30GHz, 45GHz and 70GHz separately. For comprise, one possible agreement for WP5D response can be taken middle value between two options. Meanwhile, RAN4 will further discuss which values are realistic values for RF core requirements. Additionally, it is necessary to consider whether the same noise figures can be achievable for both BS and UE. In UE side, there are implementing limitations such as chip size, complexity and cost for optimization. 
Furthermore, considering current NR co-existence evaluation only based on the assumption of NF as option1 and option2, in order to save evaluation work and meet urgent request, determining  ACIR based on NR co-existence evaluation results under 11dB NF assumption since for co-existence study, no big difference between two options.
Proposal 1: Taking (Compromised value) 10 dB for 30GHz, 12 dB for 45 GHz, 14 dB for 70 GHz as WP5D response.
Proposal 2: Determining ACIR based on NR co-existence evaluation results under {11, 13, 15} dB @ { 30, 45, 70 } GHz NF assumptions.

ACLR and ACS
ACLR and ACS are derived from ACIR, which is the result of co-existence simulation. So these values for response to WP 5D should be aligned with the result of co-existence study.
Proposal 3: ACLR/ACS values should be aligned with the result of co-existence study.
In the RAN4 #81 meeting, WF for ACLR and ACS addresses to meet that ACIR is equal to 1 / ( (1/ACLR) + (1/ACS) ). In this sense, ACLR or ACS should be more than ACIR. Regarding how to split BS ACLR/ACS and UE ACS/ACLR from DL/UL ACIR, two options can be considered:
· Option 1: taking equal implementation pain from BS and UE sides, i.e. equal to BS ACLR = DL ACIR + 3 dB and UE ACS = DL ACIR + 3 dB in downlink co-existence study. 
· Option 2: Taking unequal implementation pain for BS and UE side, similar as LTE case 
In past LTE specs, BS ACLR requirements is tightened 12 dB than UE ACS considering implementation limitations in UE side (BS ACLR=45dB, UE ACS=33dB). However it’s FFS which of above options can be applicable for mmWave frequency ranges with larger channel bandwidths and new waveforms in NR. Figure 1 shows that if the looser ACLR or ACS of UE due to implementation is required, how much stringent ACS or ACLR of BS should be from ACIR.
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Figure 1. Variation UE ACLR / ACS of interferer according to BS ACS / ACLR, respectively

Observation 1: Relationship between UE ACLR/ACS offset and BS ACS/ACLR offset as summarized in table 1.
Table 1. Relationship between UE ACLR/ACS offset and BS ACS/ACLR offset
	UE ACLR/ACS required offset level(a) from ACIR , (ACIR + a) dB
	BS ACLR/ACS required offset level(b) from ACIR , ( ACIR + b) dB

	3.0
	3.0

	2.2
	4.0

	1.7
	5.0

	1.3
	6.0

	1.0
	7.0

	0.7
	8.0

	0.6
	9.0

	0.5
	10.0

	0.4
	11.0

	0.3
	12.0

	0.2
	13.0

	0.2
	14.0

	0.1
	15.0

	0.1
	16.0

	0.1
	17.0

	0.1
	18.0



As analysed in R4-1609350, spectrum emission requirements will implicitly indicate a corresponding required ACLR requirements based on the combinations of channel bandwidths and transmission power. On the basis of the emission mask of FCC limit, the integrated SEM in adjacent channel and equivalent ACLR with 200MHz and different transmission power can be calculated. Minimum ACLR value according to maximum transmitting power level to meet FCC requirement as follows [4]:
ACLRmin = Maximum transmitting power (dBm/200MHz) – 11.85dBm/200MHz
	NR channel bandwidth
	Integrated SEM in adjacent channel
	Equivalent ACLR based on Integrated SEM

	
	
	UE/BS output power
23 dBm
	BS output power
33 dBm
	BS output power
40 dBm

	200 MHz
	11.85 dBm
	11.15 dB
	21.15 dB
	28.85 dB



Observation 2: ACLR should be more than (Max. transmitting power of BS or UE – 11.85) dB.

Spectrum emission mask (SEM)
First of all, the boundary of frequency range applied to SEM should be defined separate to spurious emission level. Fundamentally, ITU-R radio regulation defines boundary of the spurious domain in order to derive the maximum permitted power level of unwanted emission in the spurious domain as follows [4]:
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Figure 2. Out-of-band (similar to SEM) and spurious domain by ITU-R

Table 2. Values for frequency separation between the centre frequency 
and the boundary of the spurious domain 
[image: ]
RAN4 as least should meet -13dBm/MHz for all maximum output power as minimum requirement based on FCC & ITU-R Cat. A. Meanwhile, RAN4 will further study the achievable level considering PA performance, filtering implementation, and etc.
Proposal 4: Spectrum emission mask should meet at least FCC regulation in mmWave bands
· -5 dBm/MHz @ 0 ~ 20 MHz from channel edge
· -13dBm/MHz @ 20 ~ 400MHz from channel edge

Blocking response
Blocking response is defined as the allowable power level of interfering system in the adjacent system due to in-band power of interfering system. In this regards, blocking response can be calculated as below equation:
Blocking response (dBm) = Thermal noise + Noise figure + desensitization due to interference 
+ ACS of victim system
Considering ACS and NF were already in the response list, WP5D can calculate corresponding blocking response based on ACS and NF parameters.
Proposal 5: No need to response WP5D for this parameter considering ACS and NF already included in response parameters.

Conclusion
In this contribution, we further discuss remaining open parameters for WP5D and give below observations and proposals.
Proposal 1: Taking (Compromised value) 10 dB for 30GHz, 12 dB for 45 GHz, 14 dB for 70 GHz as WP5D response for NF.
Proposal 2: Determining ACIR based on NR co-existence evaluation results under {11, 13, 15} dB @ { 30, 45, 50 } GHz NF assumptions.
Proposal 3: ACLR/ACS values should be aligned with the result of co-existence study.
Proposal 4: Spectrum emission mask should meet at least FCC regulation in mmWave bands
· -5 dBm/MHz @ 0 ~ 20 MHz from channel edge
· -13dBm/MHz @ 20 ~ 400MHz from channel edge
Proposal 5: No need to response WP5D for Blocking response considering ACS and NF already included in response parameters.
Observation 1: Relationship between UE ACLR/ACS offset and BS ACS/ACLR offset as summarized in table below.
	UE ACLR/ACS required offset level(a) from ACIR , (ACIR + a) dB
	BS ACLR/ACS required offset level(b) from ACIR , ( ACIR + b) dB

	3.0
	3.0

	2.2
	4.0

	1.7
	5.0

	1.3
	6.0

	1.0
	7.0

	0.7
	8.0

	0.6
	9.0

	0.5
	10.0

	0.4
	11.0

	0.3
	12.0

	0.2
	13.0

	0.2
	14.0

	0.1
	15.0

	0.1
	16.0

	0.1
	17.0

	0.1
	18.0



Observation 2: ACLR should be more than (Max. transmitting power of BS or UE – 11.85) dB.
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