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Introduction
Pcmax has been discussed in many meetings. Analysing Pcmax for inter-band cases we noticed that a modification for single carrier pcmax evaluation period is needed. 
Discussion
NR scheduling allows power changes in symbol level. A good terminology here is to use power for each scheduled channel, PUSCH, PUCH, SRS, RACH. One symbol PUSCH is ruled out since PUSCH always included DMRS but SRS and PUCCH can be one symbol. To clarify terminology, one PUSCH channel is defined as one scheduled PUSCH channel which can be down to length of two symbols and up to very long. Each channel can have one hop. Each PUSCH has hop 1 and hop 2. For each hop, power is the same but RB allocation changes therefore MPR need to re-calculated. One slot is 14 symbols so this means each slot can have quite many different power level symbols. Therefore, Pcmax must be evaluated many times in one slot. 
TS 38.101-1 section 6.2.4 defines Pcmax evaluation period as one slot, highlighted in yellow below Annex.  This seems impractical and will lead to further problems in intra and inter-band EN-DC and CA cases. We propose the modification according to changes in the Annex. 

Proposal: Change evaluation period from one slot to channel and hop according to annex. 

Conclusion
Evaluation period was discussed and a change proposed to single CC evaluation period to accommodate inter-band EN-DC and CA. 
References:

[1]

RP-181473, “Rel-15 Work Item Exception for New Radio Access Technology – Core”, NTT DOCOMO, INC., 3GPP TSG RAN Meeting #80, 11 - 14 June 2018, La Jolla, USA


Annex: Change needed in 38.101-1
6.2.4
Configured transmitted power
The UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in Teval. The configured maximum output power PCMAX,f,c is set within the following bounds:

PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with


PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }

PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass }

where

PEMAX,c is the value given by IE P-Max for serving cell c, defined in TS 38.331[7];

PPowerClass is the maximum UE power specified in Table 6.2.1-1 without taking into account the tolerance specified in the Table 6.2.1-1;

ΔPPowerClass = 3 dB for a power class 2 capable UE operating in Band n41, n77, n78 and n79, when P-max of 23 dBm or lower is indicated; or when the field of UE capability maxUplinkDutyCycle is absent and the percentage of uplink symbols transmitted in a certain evalutation period is larger than 50%; or when the field of UE capability maxUplinkDutyCycle is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); or if P-Max is not indicated in the cell, ΔPPowerClass = 0 dB;

∆TIB,c is the additional tolerance for serving cell c as specified in TS 38.101-3 subclause 6.2.6 and 6.2.7; ∆TIB,c = 0 dB otherwise;

∆TC,c is TBD;

MPRc and A-MPRc for serving cell c are specified in subclause 6.2.2 and subclause 6.2.3, respectively;

∆TRxSRS is 3 dB and is applied when UE transmits SRS to the antenna port that is designated as Rx port. For other SRS transmissions ∆TRxSRS is zero

P-MPRc is the allowed maximum output power reduction for

a)
ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN spduiecifications;

b)
ensuring compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.

The UE shall apply P-MPRc for serving cell c only for the above cases. For UE conducted conformance testing P-MPRc shall be 0 dB

NOTE 1:
P-MPRc was introduced in the PCMAX,f,c equation such that the UE can report to the eNB the available maximum output transmit power. This information can be used by the eNB for scheduling decisions.

NOTE 2:
P-MPRc may impact the maximum uplink performance for the selected UL transmission path.


TREF and Teval are specified in Table 6.2.4-1. For each TREF, the PCMAX,L,c and PCMAX,H,c for serving cell c are evaluated per Teval and given by the minimum and maximum values taken over the transmission(s) within the Teval; the minimum PCMAX_ L,c and maximum PCMAX,H,c over the one or more Teval is then applied for the entire TREF
Table 6.2.4-1: Evaluation and reference periods for Pcmax
	TREF
	Teval
	Teval with frequency hopping

	Physical channel length
	Physical channel length
	Min(Tno_hopping, Physical Channel Length)


The measured configured maximum output power PUMAX,f,c shall be within the following bounds:


PCMAX_L,f,c  –  MAX{TL,c, T(PCMAX_L,f,c)}  ≤  PUMAX,f,c  ≤  PCMAX_H,f,c  +  T(PCMAX_H,f,c).

where the tolerance T(PCMAX,f,c) for applicable values of PCMAX,f,c is specified in Table 6.2.4-1. The tolerance TL,c is the absolute value of the lower tolerance for the applicable operating band as specified in Table 6.2.1-1.

Table 6.2.4-1: PCMAX tolerance

	PCMAX,f,c  (dBm)
	Tolerance T(PCMAX,f,c) (dB)

	23 < PCMAX,c ≤ 33
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0

	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0


