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1. Introduction
WF on BS output power limit for each BS class for FR2 was agreed in [1]. TRP will be used as the metric for BS output power limit requirement, however the upper limit value is FFS.
On the other hand, how to set RX antenna gain value for RX requirements were discussed in [2, 3]. These contributions discussed whether using fixed RX antenna gain for each BS class or introducing additional sub-classes in order to specify RAN4 minimum requirement (not just declared requirement).
This contribution discusses the necessity of introducing absolute EIRP lower limit for FR2 NR BS in addition to TRP upper power limit.
2. Background
2.1. Current agreement on BS output power
Agreements on BS output power is summarized in [1] as below.
· For Range 2 BS,
· TRP will be used as a metric for BS output power limit requirement.
· Upper limit value is FFS
· Whether RAN4 introduce scaling method or not like previous page.
At least at this moment, it is not yet agreed to introduce absolute EIRP limit for FR2 NR BS.
2.2. Current discussion on RX antenna gain used for RX requirements
Although WF on FR2 minimum receiver antenna gain was agreed in [4] as below, there is no agreement which option is used to decide RX antenna gain so far.

Proposal 2: One of the following options will be used for minimum receiver antenna gain (to derive the minimum sensitivity requirement).

1. Use an agreed fixed minimum antenna gain to obtain a fixed level.

2. Use a sub classification of BS such as: 6 sector, 3 sector, omni-directional, etc.., each with a different minimum antenna again assumption.

3. Use a method based on a declared RoAoA similar to AAS

4. Use declared only requirement.

5. Anything else

However some proposals were presented in RAN4 NR#3 meeting [2, 3]. They shared views on the respective options listed in [4] as below.
· Option 3 (eAAS declaration) is not suitable for NR FR2 as it does not ensure a minimum level of beam forming.
· Option 4 (declared only) provides no minimum requirement, this is not the target of the receiver requirements.

· Either Option 1 (fixed minimum antenna gain) or Option 2 (different minimum antenna again assumption for each sub classification of BS) should be used. (Note [2] prefers Option 1 and [3] prefers Option 2.)
If a similar method with option 1 or option 2 is agreed to derive minimum receiver antenna gain, it means BS needs to have “ NF value + receiver antenna gain” at least larger than the values to be specified.
3. Necessity of introducing absolute EIRP lower limit
3.1. FR2 UE power class
On FR2 UE power class discussion, it was agreed that UE power class is defined based on EIRP [5]. The exact EIRP value(s) and CDF percentile(s) of sphere range are still under discussion. However, it will be required that UE needs to have an ability to transmit EIRP larger than a certain level regardless of BS directions. In our understanding, the idea to specify EIRP for UE power class and the associated supplemental CDF requirements came from the fact that from link budget perspective, EIRP is more appropriate metric than total transmit power regardless of direction (TRP). Moreover, it is natural to apply the fundamental aspect to use EIRP for link budget to BS as well.
Therefore not only for UE side but also for BS side, absolute EIRP lower limit for BS should be specified.
Proposal 1: From alignment with UE power class definition point of view, absolute EIRP lower limit for BS output power should be specified for FR2 NR BS.
3.2. Alignment between NR BS RX and NR BS TX
As shown current status on NR BS receiver antenna gain in section 2.2, it is required BS have “ NF value + receiver antenna gain” at least larger than a certain value if RAN4 agrees either option 1 or option 2. Considering alignment between UL (BS RX) and DL (BS TX) transmissions, not only “ NF value + receiver antenna gain” but also “absolute EIRP value” needs to be larger than a certain value. Otherwise RAN4 specification doesn’t ensure the BS will work under a certain deployment scenario according to BS class.
Proposal 2: In order to have an alignment with receiver antenna gain and to ensure the BS will work under the deployment scenario, absolute EIRP BS output power lower limit should be specified for FR2 NR BS.
3.3. Possible options for EIRP lower limit
In this sub-clause, we show some possible options how to specify absolute EIRP BS output power lower limit.
Table 1: Possible options for EIRP lower limit requirement
	Option
	How to specify
	Note
	Pros/Cons

	Option 1
	Within [EIRP accuracy directions set], EIRP level shall be equal to or larger than the levels as shown in below.

WA BS : EIRP => X [dBm]
MR BS : EIRP => Y [dBm]
LA BS : EIRP => Z [dBm]
	X, Y and Z will be decided based on the maximum cell size of each deployment scenario (BS class).
	[Pros]

· Applicable EIRP value for each deployment scenario will be set.
· Allocations between TRP and TX antenna gain are free for implementation.
[Cons]

· Assumed antenna gains between TX and RX may be different. (Guaranteed cell coverages between DL and UL may be different.)

	Option 2
	Within [EIRP accuracy directions set], EIRP level shall be equal to or larger than the levels as shown in below.

WA BS : EIRP => X + TRP declared by manufacture [dBm]

MR BS : EIRP => Y + TRP declared by manufacture [dBm]

LA BS : EIRP => Z + TRP declared by manufacture [dBm]

Namely TX antenna gain shall be equal to or larger than a certain level.
	X, Y and Z will be decided based on the following equation.

X, Y or Z = TX antenna gain

Note: “TX antenna gain” will be decided separately with RX antenna gain discussion
	[Pros]

· Applicable EIRP value based on typical antenna model will be set.

[Cons]

· Assumed antenna gains between TX and RX may be different.

· ERIP level may not be different with required one on the deployment scenario.
· Allocations between TRP and TX antenna gain are limited.

	Option 3
	Within [EIRP accuracy directions set], EIRP level shall be equal to or larger than the levels as shown in below.

WA BS : EIRP => X + TRP declared by manufacture [dBm]

MR BS : EIRP => Y + TRP declared by manufacture [dBm]

LA BS : EIRP => Z + TRP declared by manufacture [dBm]

Namely TX antenna gain shall be equal to or larger than a certain level.
	X, Y and Z will be decided based on the following equation.

X, Y or Z = antenna gain which is the same one used for RX requirements
	[Pros]

· Assumed antenna gains between TX and RX will be the same.

[Cons]

· ERIP level may not be different with required one on the deployment scenario.
· Allocations between TRP and TX antenna gain are limited


Proposal 3: To decide absolute EIRP BS output power lower limit, either of three options should be considered.
4. Conclusion

This contribution discusses the necessity of introducing absolute EIRP lower limit for FR2 NR BS in addition to TRP upper power limit.
In this contribution, we discussed the necessity of introducing absolute EIRP lower limit for FR2 NR BS in addition to TRP upper power limit. Following proposals were made.

Proposal 1: From alignment with UE power class definition point of view, absolute EIRP lower limit for BS output power should be specified for FR2 NR BS.
Proposal 2: In order to have an alignment with receiver antenna gain and to ensure the BS will work under the deployment scenario, absolute EIRP BS output power lower limit should be specified for FR2 NR BS.
Proposal 3: To decide absolute EIRP BS output power lower limit, either of three options should be considered.
	Option
	How to specify
	Note

	Option 1
	Within [EIRP accuracy directions set], EIRP level shall be equal to or larger than the levels as shown in below.

WA BS : EIRP => X [dBm]
MR BS : EIRP => Y [dBm]
LA BS : EIRP => Z [dBm]
	X, Y and Z will be decided based on the maximum cell size of each deployment scenario (BS class).

	Option 2
	Within [EIRP accuracy directions set], EIRP level shall be equal to or larger than the levels as shown in below.

WA BS : EIRP => X + TRP declared by manufacture [dBm]

MR BS : EIRP => Y + TRP declared by manufacture [dBm]

LA BS : EIRP => Z + TRP declared by manufacture [dBm]

Namely TX antenna gain shall be equal to or larger than a certain level.
	X, Y and Z will be decided based on the following equation.

X, Y or Z = TX antenna gain

Note: “TX antenna gain” will be decided separately with RX antenna gain discussion

	Option 3
	Within [EIRP accuracy directions set], EIRP level shall be equal to or larger than the levels as shown in below.

WA BS : EIRP => X + TRP declared by manufacture [dBm]

MR BS : EIRP => Y + TRP declared by manufacture [dBm]

LA BS : EIRP => Z + TRP declared by manufacture [dBm]

Namely TX antenna gain shall be equal to or larger than a certain level.
	X, Y and Z will be decided based on the following equation.

X, Y or Z = antenna gain which is the same one used for RX requirements
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