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1. Introduction
In last RAN4 #100 e-meeting, it was approved to introduce WA, MR and LA classes. About home class, further checking is needed during requirements introduction phase. 
In this contribution, we focus to discuss RF requirement difference between home class and local area to show more information to help identify whether home class is necessary or not.
2. Discussion
For FR1 DL class, now the remaining issue is whether LA could cover home class scenario and whether it’s necessary to explicitly define home class. The key point is whether there is RF requirement difference between these two classes. Following table shows RF requirement difference between LA and home classes in E-UTRA BS spec.
Table 1. RF requirement difference between LA and home class
	E-UTRA BS spec RF metric
	LA class
	Home class
	note

	Maximum rated output power
	24dBm
	20dBm for one transmit antenna port
	LA output power is larger than home class

	Relative ACLR
	45dB
	45dB
	The same for LA and home class

	Absolute ACLR
	-32dBm/MHz
	-50dBm/MHz
	Home class’s RF requirement is even more stringer than LA due to less power

	OBUE
	TS 36.104 6.6.3.2A
	TS 36.104 6.6.3.2B
	Home class’s RF requirement is even more stringer than LA due to less power

	General spurious
	TS 36.104 6.6.4.1
	TS 36.104 6.6.4.1
	The same for LA and home class

	Co-existence spurious
	TS 36.104 6.6.4.3.1
	TS 36.104 6.6.4.3.1
	Home class’s RF requirement is even more stringer than LA due to less power

	Co-location spurious
	TS 36.104 6.6.4.4
	No related requirements
	There is no co-location related requirement for home class

	Receiver IMD
	Wanted signal level: REFSENSE+6dB
	Wanted signal level: REFSENSE+10dB
	Home class is allowed to bear more severe interference



For E-UTRA BS spec, maximum rated output power, absolute ACLR, OBUE, co-existence spurious, co-location spurious and receiver IMD requirements are all different for home class and LA. Following we focus on the analysis of whether this same principle also apply for NR repeater.
For output power requirements, last meeting approved that repeater could declare its output power when it equals to or less than the allowed maximum value for each class respectively. LA could meet power demand of home class. To make this clear in the spec, we prefer to add some note in the TS spec to emphasize maximum rated output power of each class is not mandatory for all corresponding repeaters and repeater would declare its rated output power when it equals to or less than the allowed maximum value for each class.
Proposal 1: if no home class is defined in NR repeater spec, it is suggested to add some note to emphasize the rated output power for LA class could be less than 24dBm. One example for such note is listed as below: “ rated output power of each class in table xx is not mandatory for all corresponding repeaters and repeater would declare its rated output power when it equals to or less than the allowed maximum value for each class. ”
For in-band and out of band emission requirements of repeater, e.g. ACLR, OBUE and co-existence spurious, the general principle is to reuse E-UTRA gNB requirement for NR repeater. Following table shows the ACLR limits calculated by two different methods. Method 1 calculates ACLR based on combined requirement from E-UTRA home and LA class. Method 2 calculates ACLR only based on LA requirements. If we only define LA class, it seems we actually define more relax RF requirements. 
Table 2. calculated ACLR requirement
	Power range/100MHz
	Relative ACLR or absolute ACLR limit
Refer to home class and LA E-UTRA ACLR requirements respectively 
	Relative ACLR or absolute ACLR limit
Only Refer to LA E-UTRA ACLR requirements

	<15dBm
	-50dBm/MHz
	-32dBm/MHz

	15~20dBm
Including 20dBm
	45dBc
	-32dBm/MHz

	20~24dBm
Not including 20dBm
	-32dBm/MHz
	-32dBm/MHz



The home class repeater or equivalent low power repeaters are mainly used to provide small coverage with very low cost. This cost-efficiency feature makes it hard to achieve very stringent RF characteristics. From this point of view, relatively relax LA RF requirements is also applicable for home class. It should be noted the co-existence issue caused by adjacent-channel deployment among different operators may be unacceptable due to this relax RF requirements. However, this interference issue could be avoided by practical deployment allocation. For some extreme cases where it’s hard to completely avoid interference, NR network should allow such interference since repeater has already help to enhance signal strength. The same principle still applies for OBUE and co-existence spurious. OBUE and co-existence spurious requirement for LA still apply for home class equivalent devices.
Proposal 2: the same in-band emission requirement of LA repeater still apply for home class or such equivalent low power repeaters. 
For co-located related RF requirement, e.g. co-located spurious requirement, no such requirement has been defined for home class considering home class will not co-locate with any other devices. but for LA, there is still possibility that LA repeater maybe deployed with other network devices. if we don’t define home class for repeater, it is suggested to add some notes in the spec to emphasize co-located RF requirement is not mandatory for all repeaters and some repeater could not consider co-located requirements.
Proposal 3: if no home class is defined, it is suggested to emphasize in repeater spec that co-located related RF requirement is not mandatory for all repeaters.
For receiver IMD RF requirements or other anti-interference RF requirement, home class is allowed to bear more severe interference and wanted signal level is allowed to extend to 14dB over same REFSENSE in E-UTRA BS spec. Small coverage determines home class could bear much severe interference because there is still enough room for UE to improve its output power and home BS could relax its receive power threshold to bear much severe interference. 
For NR repeater, the same principle doesn’t apply anymore because we define IMD distortion requirement without considering wanted signal inside passband. We assume total IMD distortion is 10dB higher than noise floor for all classes. Therefore, the input IMD requirements are the same for all classes.
Proposal 4: The same input IMD requirement as LA still apply for home class.
Based on above analysis, it seems all the RF requirement for LA could cover the deployment demand for home class if we add some additional notes to emphasize some RF limitations are not mandatory for all repeaters such as rated output power and co-location related requirements.
Proposal 5: no home class is necessary and LA is enough to cover home class demand. 
3. Conclusions
In this contribution, NR repeater classes are discussed with following observations and proposals:
Proposal 1: if no home class is defined in NR repeater spec, it is suggested to add some note to emphasize the rated output power for LA class could be less than 24dBm. One example for such note is listed as below: “ rated output power of each class in table xx is not mandatory for all corresponding repeaters and repeater would declare its rated output power when it equals to or less than the allowed maximum value for each class. ”
Proposal 2: the same in-band emission requirement as LA repeater still apply for home class or such equivalent low power repeaters.
Proposal 3: if no home class is defined, it is suggested to emphasize in repeater spec that co-located related RF requirement is not mandatory for all repeaters.
Proposal 4: The same input IMD requirement as LA still apply for home class.
Proposal 5: no home class is necessary and LA is enough to cover home class demand.

