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1 Background
In this follow-up to [1] we reiterate proposed UE actions upon a decrease of the average UL duty cycle that should lead to a reduced P-MPR in the field. The P-MPR should be decreased if the network decreases the actual UL duty cycle no matter if UL gaps are supported by the UE or if configured for supporting UEs.

We consider the delta-EIRP gain agreed as
Tx power management: RF aspect
Agreement: 

· The minimum Delta EIRP gain is at least max((Ppeak_EIRP-[21]dBm-margin) + 10*log10(Z/20), 3dB), where the margin is 2dB, where

· Ppeak_EIRP is peak EIPR with zero MPR

· Margin is the implementation margin including false alarm and etc

· Z is duty cycle in number of percentage for reference measurement channel, e.g. when UL duty cycle is 10%, Z=10.

Agreement: 

· UE supports UL gap shall also support R16 MPE reporting at least when UL gap is activated.   

· It is FFS about P-MPRgapoff reporting when UL gap is not activated and the related delta P-MPR, i.e. (P-MPRgapoff -P-MPRgapon).
We assume that the UL gaps for self-calibration and monitoring are intended for BPS and MPE compliance. We recognize that the delta EIRP is intended for conformance tests. Does this test case represent operations in the field? 
For verification of the minimum RF performance with UL gaps configured, then it is stated in [2] that

It has been agreed in RAN4#100e that both peak EIRP and P-MPR report without phantom will be used as test metric. The peak EIRP test metric is defined as the X dB EIRP gain that can be achieved when UL gap is activated against the case where no UL gap is activated.
Hence the minimum EIRP gain is verified by a standard OTA test in free space without the presence of an object.

We observe that 
Observation 1: the current regulations on MPE does not even consider body proximity, the MPE is just a radiation intensity measured at a certain distance of the device no matter any other bodies (unlike SAR).
Notwithstanding, an increase of the EIRP can be increased by 3 dB or larger for ‘large’ duty cycles with gaps configured would be most beneficial. However, for proposed that the UE does not reduce the EIRP (apply any P-MPR) when the duty cycle is less than 20% or the duty-cycle capability advertised by the UE whichever is the smallest. This should also be tested as the third step to the test procedure in the WF [2]:
1. Measure the EIRP in a reference case where the UL duty cycle is configured larger than the maxUplinkDutyCycle-FR2 (or UL duty cycle = 20% if UE does not report the maxUplinkDutyCycle-FR2 ) and without the UL gap configured. ( reference EIRP (PUMax,f,c_Gap_off) and P-bit = 1

2. Measure the EIRP where the UL duty cycle is configured larger than the maxUplinkDutyCycle-FR2 (or UL duty cycle = 20% if UE does not report the maxUplinkDutyCycle-FR2 ) and with the UL gap configured. ( enhanced EIRP1 (PUMax,f,c_Gap_on) should be at least reference EIRP + 3 dB) and P-bit = 0. 

-  as there is no phantom is included in the test, correct UE behaviour is that 

Option1: no P-MPR is applied

Option 2: 0-3dB P-MPR is applied as agreed in previous agreement. 

-  UE in-band Tx power is measured during the gaps and should not be larger than TX_OFF power
FFS: 3. Measure the EIRP where the UL duty cycle is configured lower than the maxUplinkDutyCycle-FR2 (or UL duty cycle = [10] % if UE does not report the maxUplinkDutyCycle-FR2) and without the UL gap configured. ( P-bit = 0 for UE report the maxUplinkDutyCycle-FR2 or enhanced EIRP2 (should be at least reference EIRP + [3] dB) for UE does not report the maxUplinkDutyCycle-FR2.
-  no P-MPR should be applied when the configured UL duty cycle is lower than the UE reported capability maxUplinkDutyCycle-FR2 per Rel-15 agreement. 

-  For UE does not report maxUplinkDutyCycle-FR2, it is still correct UE behaviour to lower the PMPR with reduced uplink duty cycle. 
2 Amendments of the delta-EIRP the test procedure
The UE shall not reduce the EIRP (apply any P-MPR) when the duty cycle is less than 20% or the duty-cycle capability advertised by the UE whichever is the smallest. The RMC used for verifying the power class has a 10% UL duty cycle. Hence then the “Ppeak_EIRP is peak EIPR with zero MPR” shall be achieved for the appropriate MCS, and the P-bit = 0 if MPE reporting is not configured. This should also be the case in step 3 of the test procedure when the duty cycle is reduced to 10% no matter if any gaps are configured:
Observation 2: The RMC used for verifying the power class has a 10% UL duty cycle. Hence then the “Ppeak_EIRP is peak EIPR with zero MPR” shall be achieved for the appropriate MCS with 10% UL duty cycle. 

3. Measure the EIRP where the UL duty cycle is configured lower than the maxUplinkDutyCycle-FR2 (or UL duty cycle = [10] % if UE does not report the maxUplinkDutyCycle-FR2) and without the UL gap configured. ( P-bit = 0 for UE report the maxUplinkDutyCycle-FR2 or enhanced EIRP2 (should be the Ppeak_EIRP with zero MPR for the appropriate MCS) for UE does not report the maxUplinkDutyCycle-FR2.
-  no P-MPR should be applied when the configured UL duty cycle is lower than the UE reported capability maxUplinkDutyCycle-FR2 per Rel-15 agreement. 

-  For UE does not report maxUplinkDutyCycle-FR2, it is still correct UE behaviour to lower the PMPR with reduced uplink duty cycle. 

The EIRP2 should attain “Ppeak_EIRP with zero MPR” in step 3, assumed to be larger than or equal to and the power class. The values reported by maxUplinkDutyCycle-FR2 are
[[

    maxUplinkDutyCycle-FR2          ENUMERATED {n15, n20, n25, n30, n40, n50, n60, n70, n80, n90, n100}     OPTIONAL
Proposal 1: the step 3 of the proposed test procedure (of the WF in R4-2206604) shall be specified; the Ppeak_EIRP shall be attained a duty cycle lower than [10]% or for a duty cycle lower than the capability maxUplinkDutyCycle-FR2. No P-MPR shall be applied for this case.
For Step 2
2. Measure the EIRP where the UL duty cycle is configured larger than the maxUplinkDutyCycle-FR2 (or UL duty cycle = 20% if UE does not report the maxUplinkDutyCycle-FR2 ) and with the UL gap configured. ( enhanced EIRP1 (PUMax,f,c_Gap_on) should be at least reference EIRP + 3 dB) and P-bit = 0. 

-  as there is no phantom is included in the test, correct UE behaviour is that 

Option1: no P-MPR is applied

Option 2: 0-3dB P-MPR is applied as agreed in previous agreement. 

It is presumed that the P-MPR would be small or zero if the delta-EIRP is large with gaps configured. However, option 2 might be acceptable considering that the P-bit = 0 imply that the P-MPR value is in the range of 0-3 dB for UE that reports P-MPR.
For step 1 we make the following

Observation 3: a large delta-EIRP required for a large duty cycle Z could imply that P-MPR is always set in step 1 of the test procedure no matter if this is required from an MPE perspective. This may require configuration of UL gaps for large Z no matter MPE compliance.
3 Requirements on the delta-EIRP gain and relation to the duty cycle
Given the agreed delta-EIRP metric, the UE should not reduce the output power for low duty cycles. For UE supporting UL gaps, we propose that
Proposal 2: for duty cycles Z < 20% or duty cycles less than or equal to the reported duty-cycle capability maxUplinkDutyCycle-FR2, whichever is the smallest, then delta-EIRP = 0 dB and UL gaps need not be configured.

This would also ensure that the UE capable of UL gaps does not unnecessarily reduce its output power for low duty cycles.  We recall that the minimum EIRP gain is verified by a standard OTA test in free space without the presence of an object. This could be captured in the 38.101-2 as follows assuming that the delta-EIRP is defined in the configured maximum output power:
6.2.4

Configured transmitted power

The UE can configure its maximum output power. […]
maxUplinkDutyCycle-FR2, as defined in TS 38.306 [14], is a UE capability to facilitate electromagnetic power density exposure requirements. This UE capability is applicable to all FR2 power classes.

If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply P-MPRf,c.

If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to electromagnetic power density exposure requirements are ensured by means of scaling down the power density or by other means. 

P-MPRf,c is the power management maximum output power reduction. The UE shall apply P-MPRf,c for carrier f of serving cell c only for the cases described below. For UE conformance testing P-MPRf,c shall be 0 dB.

a)
ensuring compliance with applicable electromagnetic power density exposure 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 specifications;

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

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

NOTE 2:
P-MPRf,c and maxUplinkDutyCycle-FR2 may impact the maximum uplink performance for the selected UL transmission path. 

NOTE 3:
MPE P-MPR Reporting, as defined in TS 38.306 [14], is an optional UE capability to report P-MPRf,c when the reporting conditions configured by gNB are met. This UE capability is applicable to all FR2 power classes.

[The delta-EIRP definition]

For duty cycles Z less than or equal to 20% or the reported duty-cycle capability maxUplinkDutyCycle-FR2, whichever is the smallest, then delta-EIRP = 0 dB and the P-bit is set to 0. This also applies in the absence of UL gaps for TX management for all UEs, and when mpe-Reporting-FR2 is not configured for UEs supporting MPE reporting.
The tolerance T(∆P) for applicable values of ∆P (values in dB) is specified in Table 6.2.4-1.

The above could also be specified (or repeated) in a sub-clause on requirements for UL gaps.

Proposal 3: the following provision is included in the specification of the delta-EIRP: “For duty cycles Z less than or equal to 20% or the reported duty-cycle capability maxUplinkDutyCycle-FR2, whichever is the smallest, then delta-EIRP = 0 dB and the P-bit is set to 0. This also applies in the absence of UL gaps for TX management for all UEs, and when mpe-Reporting-FR2 is not configured for UEs supporting MPE reporting.”
This applies for the conformance test, P-MPR can always be applied whenever needed in the field.
4 Proposal  
We make the following observations and proposals:
Observation 1: the current regulations on MPE does not even consider body proximity, the MPE is just a radiation intensity measured at a certain distance of the device no matter any other bodies (unlike SAR).
Observation 2: The RMC used for verifying the power class has a 10% UL duty cycle. Hence then the “Ppeak_EIRP is peak EIPR with zero MPR” shall be achieved for the appropriate MCS with 10% UL duty cycle. 

Proposal 1: the step 3 of the proposed test procedure (of the WF in R4-2206604) shall be specified; the Ppeak_EIRP shall be attained a duty cycle lower than [10]% or for a duty cycle lower than the capability maxUplinkDutyCycle-FR2. No P-MPR shall be applied for this case.
Proposal 2: for duty cycles Z < 20% or duty cycles less than or equal to the reported duty-cycle capability maxUplinkDutyCycle-FR2, whichever is the smallest, then delta-EIRP = 0 dB and UL gaps need not be configured.
Observation 3: a large delta-EIRP required for a large duty cycle Z could imply that P-MPR is always set in step 1 of the test procedure no matter if this is required from an MPE perspective. This may require configuration of UL gaps for large Z no matter MPE compliance.
Proposal 3: the following provision is included in the specification of the delta-EIRP: “For duty cycles Z less than or equal to 20% or the reported duty-cycle capability maxUplinkDutyCycle-FR2, whichever is the smallest, then delta-EIRP = 0 dB and the P-bit is set to 0. This also applies in the absence of UL gaps for TX management for all UEs, and when mpe-Reporting-FR2 is not configured for UEs supporting MPE reporting.”
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