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1. Introduction
Definition of NR BS classes was already agreed in SI phase and captured in TR 38.803 [1]. In this contribution, we propose BS output power limit requirement for each BS class.
2. Discussion
BS class is distinguished by MCL on BS with antenna connector, and minimum distance on BS without antenna connector. Definition of NR BS classes is mentioned as following in TR 38.803 [1].
NR BS classes for BS without antenna connectors are defined as indicated below:

· Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance along the ground equal to 35 m.
· Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance along the ground equal to 5 m.
· Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance along the ground equal to 2 m.
NR BS classes for BS with antenna connectors are defined as indicated below:

· Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB.
· Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.
· Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to minimum coupling loss equal to 45 dB.
The following text is added together with any definition of BS classes:
· The deployment scenarios associated with and definitions of BS classes are exactly the same for BS both with and without connectors. An MCL of 70dB corresponds to a minimum distance of around 35m, 53dB to around 5m and 45dB to around 2m respectively for BS with connectors.
NR Home BS class is FFS.

Although the same BS class definition is used regardless of operating frequency, some requirements (e.g., emission mask, blocking, frequency error, and so on) will have different required values depending on BS class and/or operating frequency. In addition, the used metric/unit for BS output power limit will be also differ depending on whether the BS has conducted RF interface (antenna connector) or not. Therefore BS output power limit requirements related with BS class should be considered independently on each range as categorized in TR 38.803[1] (two frequency ranges of blow 6GHz or above 24GHz, conducted or OTA, and Non-AAS type or AAS type BS).
Range 1: at least below 6 GHz. In here, both conducted and OTA requirements will be required. (Note: The  applicability may depend on the requirements.)
·  Range 1-C: Conducted requirement for Range 1.

· Range 1-C-N: Conducted requirement for Range 1 Non-AAS type BS (which doesn’t have antenna functionality).

· Range 1-C-A: Conducted requirement for Range 1 AAS type BS (which has antenna functionality).

Note: For some requirements Range 1-C-N and Range 1-C-A will have different “outcome” and “topic should be addressed in WI”, for others they are the same.
· Range 1-O: OTA requirement for Range 1
Range 2: at least above 24 GHz. In here, only OTA requirements will be required.
2.1. BS output power limit for Range 1 
As above, there are three types of BS in NR BS below 6GHz. Firstly we see how BS output power is limited in existing specifications (TS 36.104 [2]and Rel-13 TS 37.105[3]) on each three case.

For BS with antenna connector and without antenna functionality (in TS 36.104[2]), BS output power limit requirement is defined per carrier at each antenna connector.
For BS with antenna connector with antenna functionality (in Rel-13 TS 37.105[3]), BS output power limit requirement is defined by both per carrier at each TAB connector and per carrier of sum of all TAB connector.
For BS without antenna connector with antenna functionality (not have spec yet, but agreements are captured in TR 37.843), BS output power limit requirement will be defined based on TRP per carrier.

2.1.1. BS output power limit for Range 1-C-N

Range 1-C-N BS has antenna connectors and doesn’t have antenna functionality, thus only the way to specify BS output power is at antenna connector. E-UTRA upper BS output power limit per carrier per connector can be reused for NR, because required BS output power in actual network and the expected RF devices’ performance will be the same since operating frequency range is the same with E-UTRA. We propose BS output power limit requirement for range 1-C-N as following.

Proposal 1: BS output power limit requirement for Range1-C-N BS can reuse E-UTRA values.
Table 2.1 Range 1-C-N NR BS rated output power limits
	BS class
	Prated,c

	Wide Area BS
	- (note)

	Medium Range BS
	<  + 38 dBm

	Local Area BS
	<  + 24 dBm

	NOTE:
There is no upper limit for the rated output power of the Wide Area Base Station.


Rated output power, Prated,c, of the base station is the mean power level per carrier for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period.
2.1.2. BS output power limit for Range 1-C-A
Range 1-C-A BS has both antenna connectors and antenna functionality, thus there are three options i) specify at antenna connector (per connector or sum of them), ii) specify in OTA, or iii) specify in both. Regardless of selected option (i, ii or iii), the same limited values with E-UTRA will be reused with the same reason of 1-C-N (required BS output power in actual network and the expected RF devices’ performance will be the same).

If we use conducted BS output power limit, we can reuse Rel-13 AAS [3] ones (for NR, it is open whether per connector only, sum of connectors, or both). If we use OTA BS output power limit, generally there are two metrics (TRP or EIRP) in OTA. However as RAN4 already agreed in Rel-15 eAAS [4], TRP would be appropriated metric. We can reuse Rel-15 eAAS agreement i.e. TRP based limit with the same values. However, as not decided in eAAS, how to set NTXU,xxx should be discussed further. Note that LTX in Table 5.2.4-1 in TR 37.843 was agreed to be 0dB in [5].
Proposal 2: If conducted power limit is used, BS output power limit requirement for Range1-C-A BS can reuse Rel-13 AAS values.
Table 2.2 Range 1-C-A NR BS rated output power limits (Conducted)
	AAS BS class
	PRated,c,sys
	PRated,c,TABC

	Wide Area BS
	(Note)
	(Note)

	Medium Range BS
	≤ 38 dBm +10log(NTXU,counted)
	≤ 38dBm

	Local Area BS
	≤ 24 dBm +10log(NTXU,counted)
	≤ 24dBm

	NOTE:
There is no upper limit for the PRated,c,sys or PRated,c,TABC of the Wide Area Base Station.


Proposal 3: If OTA power limit is used, BS output power limit requirement for Range1-C-A BS can reuse Rel-15 eAAS agreement values.
Table 2.3 Range 1-C-A NR BS rated output power limits (OTA)
	AAS BS class
	PRated,c,TRP

	Wide Area BS
	(Note)

	Medium Range BS
	≤ 38 dBm +10log(NTXU,xxx)

	Local Area BS
	≤ 24 dBm +10log(NTXU,xxx)

	NOTE:
There is no upper limit for the PRated,c,TRP of the Wide Area Base Station.
NOTE: 
The value of NTXU,XXX is FFS.


2.1.3. BS output power limit for Range 1-O

Range 1-O BS doesn’t have antenna connectors and has antenna functionality, thus only the way to specify BS output power is in OTA. Although there are two metrics (TRP or EIRP) in OTA, however as we mentioned above TRP would be appropriate metric. However, as not decided in eAAS, how to set NTXU,xxx should be discussed further.
Proposal 4: BS output power limit requirement for Range1-O BS can reuse Rel-15 eAAS agreement values.
Table 2.4 Range 1-O NR BS rated output power limits
	AAS BS class
	PRated,c,TRP

	Wide Area BS
	(Note)

	Medium Range BS
	≤ 38 dBm +10log(NTXU,xxx)

	Local Area BS
	≤ 24 dBm +10log(NTXU,xxx)

	NOTE:
There is no upper limit for the PRated,c,TRP of the Wide Area Base Station.
NOTE: 
The value of NTXU,XXX is FFS.


2.2. BS output power limit for Range 2 
Range 2 NR BS doesn’t have antenna connector and has antenna functionality, thus only the way to specify BS output power is in OTA. For Range2 BS emission mask requirements, it was agreed to use TRP as a metric for the absolute limits, thus TRP should be used as a metric for BS output power limit. However it will be necessary to have larger number of active TXU with probably less mean power per TXU than Range1-O to perform quite high beamforming gain, in order to compensate huge path loss in mmWave operation. Therefore, BS output power limit requirement for Range 2 is fixed value regardless of the number of active TXU.
Proposal 5: For BS output power limit requirement for Range 2, TRP metric and fixed power limited value should be applied regardless of the number of active TXU for each BS Class. Specific values should be further studied. 
Table 2.5 Range 2 NR BS rated output power limits for BS classes
	NR BS class
	Prate,c,TRP

	Wide Area BS
	FFS

	Medium Range BS
	FFS

	Local Area BS
	FFS


3. Conclusion

In this contribution, we discussed TX power limit requirement for NR BS. We have proposed following:
Proposal 1: BS output power limit requirement for Range1-C-N BS can reuse E-UTRA values.
Proposal 2: If conducted power limit is used, BS output power limit requirement for Range1-C-A BS can reuse Rel-13 AAS values.
Proposal 3: If OTA power limit is used, BS output power limit requirement for Range1-C-A BS can reuse Rel-15 eAAS agreement values.
Proposal 4: BS output power limit requirement for Range1-O BS can reuse Rel-15 eAAS agreement values.

Proposal 5: For BS output power limit requirement for Range 2, TRP metric and fixed power limited value should be applied regardless of the number of active TXU for each BS Class. Specific values should be further studied. 
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