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1 Introduction
 In RAN4 #89, some companies proposed to introduce P-max to FR2, however, there was several concerns raised.  This paper discusses these concerns.
2 Discussion
The concerns raised in the previous meeting about introducing P-max to FR2 in Rel-15 are summarised as below:
· Difficulty of implementing P-max as peak EIRP metric
· Uncertain necessity of P-max to restrict FR2 transmitted power

· Impact to RAN2 signaling at late stage of Rel-15
2.1 Feasibility of introducing P-max as EIRP metric

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.
Observation 1: Even though P-max is introduced as peak EIRP metric, UE can take an approach to decrease TRP to control peak EIRP based on its estimated peak antenna gain.
2.2 Necessity of P-max for FR2
It was pointed out that there are no regulatory now to restrict FR2 transmitted power, and thus P-max is not needed.
However, P-max is not used only for regulatory. In LTE case, P-Max for FR2 is used to limit a transmitted power of UE in specific area such as P-max of 10dBm in a hospital. P-max is also used to restrict interference for co-existence as specified in sub-clause 6.6.3.2 of [1]. The important aspect of P-max is to restrict the transmitted power of UE from NW side. It is useful especially for power restriction particular to specific region since it is difficult for UE to be aware. 
Observation 2: P-max is used for not only regulatory issue but also meeting compliance and co-existence. It is useful especially for power restriction particular to specific region since it is difficult for UE to be aware.
Observation 3: The important aspect of P-max is to restrict the transmitted power of UE from NW side. It is useful especially for power restriction particular to specific region since it is difficult for UE to be aware.
2.3 No impact to RAN2 signaling

As shown in [2], there is an option to introduce new signalling of P-max for multiple cell, which is already introduced in NR FR1.
To avoid impact to RAN2 signaling at late stage of Rel-15, we should focus on P-max for single cell. We would like to note that P-max for single cell has already been introduced in RAN2 signaling regardless of frequency range. 
Observation 4: P-max for single cell in FR2 has already been introduced in RAN2 signaling. 
-----------------------------------------------TS 38.331[3]-----------------------------------------------
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]. 
--------------------------------------------------------------------------------------------------------------
2.4 Other aspects


The latest RAN4 UE feature list[4] mentioned that “Multiple NS/P-Max” is mandatory without capability feature, and not mentioned single P-max. It would mean single P-max is mandatory feature, and RAN4 should focus on how P-max should be specified in FR2.
Observation 5:  Single P-max should be mandatory feature and RAN4 should focus on how P-max should be specified in FR2.
	WI
	#
	Feature group
	Components
	Prerequisite feature groups 
	Need for gNB to know whether the
feature is supported by the UE
(what happens if gNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Type (See R4-17121 19)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	RAN5 implication
	Remarks
	Responsible WG
	Recommendation for TSG-RAN
	TSG-RAN decision

	
	2-13
	Multiple NS/P-Max
	1) Multiple NS/P-Max
	
	Yes
	UE does not support multiple NS/P-Max
	Type 4
	No Need
	No need
	
	Per UE capability
	RAN4
	Mandatory without capability
	Mandatory without capability


3 Conclusion

 The contribution is summarized as below:

Observation 1: Even though P-max is introduced as peak EIRP metric, UE can take an approach to decrease TRP to control peak EIRP based on its estimated peak antenna gain.
Observation 2: P-max is used for not only regulatory issue but also meeting compliance and co-existence. It is useful especially for power restriction particular to specific region since it is difficult for UE to be aware.
Observation 3: The important aspect of P-max is to restrict the transmitted power of UE from NW side. It is useful especially for power restriction particular to specific region since it is difficult for UE to be aware.
Observation 4: P-max for single cell in FR2 has already been introduced in RAN2 signaling.

Observation 5:  Single P-max should be mandatory feature and RAN4 should focus on how P-max should be specified in FR2.
From the above consideration, we propose to specify P-max in FR2 as EIRP metric in Rel-15.

Proposal 1: P-max in FR2 should be specified as peak EIRP metric in Rel-15.
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