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1.	Introduction
The revised study item on New Radio Access Technology was approved at TSG RAN#72 [1]. One of the topics that were discussed in last RAN4 NR AH was the ECC requirements in 3400-3800MHz for NR [2,3], and a way forward was agreed [4].
This contribution provides the analysis on ECC requirements in 3400-3800MHz for NR per the agreed way forward to progress the work on this topic in RAN4.

2.	Discussion
[bookmark: _Toc336211415]The following bullets were included in the agreed way forward [4]:
· Evaluate the relation between the present RF requirements for E-UTRA/MSR BS and the BEM requirements in ECC DEC (11) 06
· Some parameters used in the evaluation
· BS output power: 43dBm
· Channel BW: 20MHz
· Legacy antenna parameters
· Antenna numbers: 8
· Element antenna gain: 9dBi
· NR antenna parameters
· Antenna numbers: 64
· Element antenna gain: 9dBi
For E-UTRA BS, the general operating band unwanted emission and spurious emission requirements are applicable for operating in 3400-3800MHz (i.e. FDD Band 22, and TDD Bands 42 and 43), and no additional emission requirements are specified in RAN4 specifications [5, 6]. As already discussed in other contributions [2, 3], the BEM requirements in ECC DEC (11) 06 would be more stringent than the E-UTRA BS requirements which are specified at conducted power at the antenna connector.
Now using the parameters in the agreed way forward [4], the baseline and transitional region power limits in the BEM requirements in ECC DEC (11) 06 can be calculated as shown in Tables 1 and 2 below. Note that it is assumed all antenna elements are used to form one beamforming antenna array, and thus the directivity gains are added to the e.i.r.p. per antenna.
Table 1: Baseline power limits
	BEM element
	Frequency range
	Power limit

	Baseline 
	FDD DL (3510-3590 MHz). Synchronized TDD blocks (3400-3800 or 3600-3800 MHz depending on the chosen frequency arrangement, TDD only or FDD and TDD). 
	Legacy: Min(PMax – 43, 13) = Min(43+9+9-43, 13) = 13 dBm/5 MHz = 6 dBm/MHz e.i.r.p. per antenna = -12 dBm/MHz conducted power at antenna connector
NR: Min(PMax – 43, 13) = Min(43+9+18-43, 13) = 13 dBm/5 MHz = 6 dBm/MHz e.i.r.p. per antenna = -21 dBm/MHz conducted power at antenna connector

	Baseline 
	FDD UL (3410-3490 MHz). Unsynchronised TDD blocks (3400-3800 or 3600-3800 MHz depending on the chosen frequency arrangement, TDD only or FDD and TDD). 
	Legacy: -34 dBm/5 MHz = -41 dBm/MHz e.i.r.p. per cell = -59 dBm/MHz conducted power at antenna connector
NR: -34 dBm/5 MHz = -41 dBm/MHz e.i.r.p. per cell = -68 dBm/MHz conducted power at antenna connector


Table 2: Transitional region power limits
	BEM element
	Frequency range
	Power limit

	Transitional region
	-5 to 0 MHz offset from lower block edge 
0 to 5 MHz offset from upper block edge 
	Legacy: Min(PMax – 40, 21) dBm/5 MHz = Min(43+9+9-40, 21) = 21 dBm/5 MHz = 14 dBm/MHz e.i.r.p. per antenna= -4 dBm/MHz conducted power at antenna connector
NR: Min(PMax – 40, 21) dBm/5 MHz = Min(43+9+18-40, 21) = 21 dBm/5 MHz = 14 dBm/MHz e.i.r.p. per antenna= -13 dBm/MHz conducted power at antenna connector

	Transitional region
	-10 to -5 MHz offset from lower block edge
5 to 10 MHz offset from upper block edge
	Legacy: Min(PMax – 43, 15) dBm/5 MHz = Min(43+9+9-43, 15) = 15 dBm/5 MHz = 8 dBm/MHz e.i.r.p. per antenna = -10 dBm/MHz conducted power at antenna connector
NR: Min(PMax – 43, 15) dBm/5 MHz = Min(43+9+18-43, 15) = 15 dBm/5 MHz = 8 dBm/MHz e.i.r.p. per antenna = -19 dBm/MHz conducted power at antenna connector



The emission limits calculated in Tables 1 and 2 above together with the E-UTRA Category B Options 1 and 2 operating band unwanted emission limits are shown in Figure 1 below for comparison. It can be seen from Figure 1 that with the agreed parameters, the BEM requirements in ECC DEC (11) 06 are more stringent than the E-UTRA Category B Option 1 requirements for legacy antenna, and more stringent than the E-UTRA Category B Option 2 requirements for NR antenna.
[image: ]
Figure 1: Comparison of emission limits

3.	Conclusion and proposals
This contribution has provided the analysis on ECC requirements in 3400-3800MHz for NR per the agreed way forward to progress the work on this topic in RAN4. It has been shown that that with the agreed parameters, the BEM requirements in ECC DEC (11) 06 are more stringent than the E-UTRA Category B Option 1 requirements for legacy antenna, and more stringent than the E-UTRA Category B Option 2 requirements for NR antenna.
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