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1 Introduction
Introducing P-max in FR2 have been discussed. This paper summarizes the previous discussion and proposes how to proceed.
2 Discussion
2.1 How to introduce in Rel-15 and Rel-16
In the previous meeting, there was a concern that some products of initial Rel-15 have already been in the market and P-max in FR2 can not be developed in them. On the other hand, P-max in FR2 has been already introduced RAN2 singnaling as shown TS 38.331. Then, our proposal is to introduce P-max in Rel-15 as optional feature without any capability since it is completely difficult to introduce a new capability at late stage of Rel-15, and introduce P-max in Rel-16 as mandatory feature.
Proposal 1: P-max in FR2 should be introduced as optional feature without introducing a new capability in Rel-15.

Proposal 2: P-max in FR2 should be introduced as mandatory feature in Rel-16. 

-----------------------------------------------TS 38.331[1]-----------------------------------------------
P-Max
The IE P-Max is used to limit the UE's uplink transmission power on a carrier frequency, in TS 38.101 [15] and is used to calculate the parameter Pcompensation defined in TS 38.304 [20].

P-Max information element

-- ASN1START

-- TAG-P-MAX-START

P-Max ::=                           INTEGER (-30..33)

-- TAG-P-MAX-STOP

-- ASN1STOP

-------------------------------------------
p-Max

Value in dBm applicable for the intra-frequency neighbouring NR cells. If absent the UE applies the maximum power according to TS 38.101 [15]. 
--------------------------------------------------------------------------------------------------------------
2.2 Introduce in EIRP or TRP
We summarised options as shown in the below table:

	Option
	Metric
	Pros
	Cons

	Option1
	EIRP
	· Reasonable for the purpose of limiting interference in the air.
	· More difficult to develop than TRP since UE need to know its antenna gain.

	Option2
	TRP
	· Easier to develop than EIRP since UE does not have to know its antenna gain.
	· Unclear how to keep EIRP decided in Pcmax equation while TRP is limited.

	Option3
	Both TRP and EIRP
	· Reasonable for the purpose of limiting interference in the air.

· Enable to decrease EIRP decided in Pcmax equation while TRP is limited.
	· More difficult to develop than other options.


For oprion1, if P-max is introduced as EIRP metric, UE needs to control its output power with adjusting its antenna pattern according to any P-max values indicated from NW.  It was said that UE needs to know all direction of antenna gain, and thus it is easier to implement P-max as TRP metric. 
However, even though P-max is introduced as EIRP metric, UE can take an approach to decrease TRP to control peak EIRP. UE doesn’t have to know all direction of antenna gain, just needs to know its peak EIRP or an estimated peak antenna gain. For example, if P-max of 20 dBm is indicated from NW, the estimated peak antenna gain is 8dB, and TRP is set to 20 dBm, then UE can expect a TRP degradation of 8dB is required.

For option2, it is easier to develop in TRP than EIRP since UE does not have to know its antenna gain. However, a problem recognized here is that it is difficult for UE to keep its peak EIRP decided in Pcmax equation while TRP is limited. Therefore, we think if we introduce P-max in TRP, then we also need to P-max limitation in EIRP as option3.
Observation 1: If TRP is limited by P-max, then EIRP also should be limited since it is difficult for UE to keep its peak EIRP decided in Pcmax equation under TRP limitation.
Proposal 3: Option 1 or 3 should be taken for FR2 P-max.
· Option 1: introducing P-max in EIRP.

· Option 2: introducing P-max in TRP.
· Option 3: introducing P-max in both EIRP and TRP.
3 Conclusion

The conclusions are summarized as below:
Proposal 1: P-max in FR2 should be introduced as optional feature without introducing a new capability in Rel-15.

Proposal 2: P-max in FR2 should be introduced as mandatory feature in Rel-16. 

Observation 1: If TRP is limited by P-max, then EIRP also should be limited since it is difficult for UE to keep its peak EIRP decided in Pcmax equation under TRP limitation.
Proposal 3: Option 1 or 3 should be taken for FR2 P-max.

· Option 1: introducing P-max in EIRP in Rel-15.

· Option 2: introducing P-max in TRP in Rel-15.

· Option 3: introducing P-max in both EIRP and TRP in Rel-15.
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