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1. Introduction
In RAN4 LS [1], RAN4 fond the inconsistency for the P bit between single entry PHR MA CE and multiple entry PHR MAC CE. RAN4 also said that it is up to RAN2 to decide whether the introduction of “P” bit in single entry PHR MAC CE is necessary or not.
“RAN4 feels this might be an oversight in RAN2 specification and would like to inform RAN2 about this inconsistency. It is up to RAN2 to decide whether the introduction of “P bit” in single entry PHR MAC CE is necessary or not. No impact to RAN4 specification has been observed up to now.”
In this paper, we would like to discuss the necessary to introduce the “P” bit in single entry PHR MAC CE.
2. Discussion 

In LTE, the P-MPR was introduced in R10 and the PHR MAC CE is not change even in R15. There is no PCMAX,c report in the LTE’s PHR MAC CE.
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Obervation 1: LTE PHR MAC CE only includes one single PH field even though the P-MPR is supported since R10 in LTE.
In NR, RAN2 design one single entry PHR MAC CE for one serving cell case and multiple entry PHR MAC CE for CA and DC case. For single entry PHR MAC CE, the PCMAX,f,c is included compared with LTE’s PHR MAC CE.
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In NR, the UE power class is report to the network in NR UE capability container.

	BandNR ::=                          SEQUENCE {

    bandNR                              FreqBandIndicatorNR,

    modifiedMPR-Behaviour               BIT STRING (SIZE (8))                           OPTIONAL,

    mimo-ParametersPerBand              MIMO-ParametersPerBand                          OPTIONAL,

    extendedCP                          ENUMERATED {supported}                          OPTIONAL,

    multipleTCI                         ENUMERATED {supported}                          OPTIONAL,

    bwp-WithoutRestriction              ENUMERATED {supported}                          OPTIONAL,

    bwp-SameNumerology                  ENUMERATED {upto2, upto4}                       OPTIONAL,

    bwp-DiffNumerology                  ENUMERATED {upto4}                              OPTIONAL,

    crossCarrierScheduling-SameSCS      ENUMERATED {supported}                          OPTIONAL,

    pdsch-256QAM-FR2                    ENUMERATED {supported}                          OPTIONAL,

    pusch-256QAM                        ENUMERATED {supported}                          OPTIONAL,

    ue-PowerClass                       ENUMERATED {pc1, pc2, pc3, pc4}                 OPTIONAL,
    rateMatchingLTE-CRS                 ENUMERATED {supported}                          OPTIONAL,


Observation 2: The PCMAX,f,c is included in NR single entry PHR MAC CE compared with PHR MAC CE in LTE and NR single entry PHR MAC CE is used for one serving cell case.
Observation 3: the UE will report the UE power class in UE capability container in NR.

	In RAN4, the UE will decide the PCMAX,f,c as:

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


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

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


In NR, the MPR, AMPR and P-MPR are supported in NR as LTE did. For MPR, the maximal value of MPR is decide by RBs location, modulation and waveform. The details are in the Table 6.2.2-1 in TS38.101. For A-MPR, the maximal value of A-MPR is decided by the Ns configured by the network in SIB. The details are in the Table 6.2.2-2 in TS38.101. So, the maximal value of A-MPR and MPR are under control of the network.
Observation 4: The maximal value of A-MPR and MPR are under control of the network.

Consider that the UE will report the and PCMAX,f,c and UE power class to gNB, and the maximal value of MPR and A-MPR are under control of the gNB, the network will know if the P-MPR is applied or not if the power reduction is enough high. If P-MPR is applied and power reduction is not high, it is not desirable for the network to know it.

According RAN4 LS, RAN4 has no strong requirement to report the “P” bit in single entry PHR MAC CE. It is up to RAN2 to decide if add the “P” in single entry PHR MAC CE.

“RAN4 feels this might be an oversight in RAN2 specification and would like to inform RAN2 about this inconsistency. It is up to RAN2 to decide whether the introduction of “P bit” in single entry PHR MAC CE is necessary or not. No impact to RAN4 specification has been observed up to now.”
Observation 5: The “P” bit is not essential from RAN4 perspective and gNB perspective.
Furthermore, another issue is how does a R16 gNB to decode the single entry PHR from R15 UE and R16 UE if we support to capture the “P” bit in single entry PHR MAC CE since R16 as Annex.
Option 1: the gNB use the release version of the UE in UE capability container to identify that is “P” indication or “R” bit. It means the UE from R16 should implement the “P” bit in single entry PHR.

Option 2: the gNB use one UE capability indication in UE capability container to identify that is “P” indication or “R” bit. 

Observation 6: The gNB will identify the “P” bit or R bit according to the UE release version or UE capability indication if the “P” bit is captured in single entry PHR MAC CE since R16.

It should be discussed whether it is desirable to capture the “P” bit in single entry PHR MAC CE.
Proposal: The “P” bit is not introduced in current single entry PHR MAC CE.
3. Conclusions:

In this paper, we discuss the necessary to introduce the “P” bit in single entry PHR MAC CE, and we propose:
Obervation 1: LTE PHR MAC CE only includes one single PH field even though the P-MPR is supported since R10 in LTE.
Observation 2: The PCMAX,f,c is included in NR single entry PHR MAC CE compared with PHR MAC CE in LTE and NR single entry PHR MAC CE is used for one serving cell case.
Observation 3: the UE will report the UE power class in UE capability container in NR.

Observation 4: The maximal value of A-MPR and MPR are under control of the network.
Observation 5: The “P” bit is not essential from RAN4 perspective and gNB perspective.

Observation 6: The gNB will identify the “P” bit or R bit according to the UE release version or UE capability indication if the “P” bit is captured in single entry PHR MAC CE since R16.

Proposal: The “P” bit is not introduced in current single entry PHR MAC CE.
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5. ANNEX: Text proposal if RAN2 agree to capture the “P” bit in single entry PHR

6.1.3.8
Single Entry PHR MAC CE
The Single Entry PHR MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-2.
It has a fixed size and consists of two octets defined as follows (figure 6.1.3.8-1):

-
R: Reserved bit, set to 0;
-
Power Headroom (PH): This field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.8-1 below (the corresponding measured values in dB are specified in TS 38.133 [11]);
-
P: This field indicates whether the MAC entity applies power backoff due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]). The MAC entity shall set the P field to 1 if the corresponding PCMAX,f,c field would have had a different value if no power backoff due to power management had been applied;
-
PCMAX,f,c: This field indicates the PCMAX,f,c (as specified in TS 38.213 [6]) used for calculation of the preceding PH field. The reported PCMAX,f,c and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.8-2 (the corresponding measured values in dBm are specified in TS 38.133 [11]).
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Figure 6.1.3.8-1: Single Entry PHR MAC CE
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