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1 Background
In the previous RAN4 meeting, the test procedure of the UL gap for UE Tx power management was further discussed, and it was agreed that step 3 in the proposed test procedure [1] in our previous contribution [2] is decoupled from the UL gap for Tx power management tests. Step 3, which has been captured in R4-2206604, is copied below for easier reference:  
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. 

In this follow-up, 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 the UE supports UL gaps.

2 Discussion on the test of verification of UL duty cycle vs. PMPR
According to the agreement from the last meeting, the step 3 measurement is decoupled from the uplink gap test. This agreement is reasonable because this step is to verify the UE behaviour of lowering P-MPR with a reduced uplink duty cycle, irrespective of whether the UE supports the uplink gap. However, it is still highly associated with how the network would configure the uplink duty cycle, uplink gap, and Tx power management in the field, which needs RAN4 actions to specify the UE behavior. 

The UE shall not reduce the EIRP (apply any P-MPR) when the duty cycle is less than 10% 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 1: The RMC used for verifying the power class has a 10% UL duty cycle. Hence then the “Peak_EIRP is peak EIPR with zero MPR” shall be achieved for the appropriate MCS with 10% UL duty cycle. 

The updated step 3 is given below: 
Measure the EIRP where the UL duty cycle is configured UL duty cycle = [10] % 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 behavior 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 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: 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.
It is highlighted that step 3 can be carried out through the measurement of UE power class or UE MOP test. Therefore, no additional measurement step is required in this case, but only need to compare the P-MPR outcome with the reference case (step 1) in the UL gap for TX power management which was agreed in the previous meeting [1]. In other words, for UE support uplink gap, there is no additional test effort is required to verify the UE behaviour, while for other UEs, only an additional test to verify the UE applies PMPR when the uplink duty cycle is high (as step 1 for uplink gap test) would be needed. 
Observation 1: no additional test effort is required for UE does not report the maxUplinkDutyCycle-FR2 for step 3 to verify the PMPR behavior with uplink duty cycle since the measurement results in the MOP test can be re-used. Only one additional peak EIRP measurement at a higher duty cycle is needed.
To capture the proposal above, we have the following text proposal and draft in [3], which is pasted below for convenience: 

The following minimum requirement shall be met for all UEs


PUMAX,f,c – PUMAX,f,c,Z ≥ P-MPRL
as averaged over [4 s] with a fixed MCS, where PUMAX,f,c is the power class as specified in 6.2.1 and PUMAX,f,c,Z the corresponding EIRP measured at the UL duty cycle Z = [50%] if greater than the supported maxUplinkDutyCycle-FR2 if present or Z = [50%] if not present. If the P-bit is set to 1 at the uplink duty cycle Z%, then P-MPRL is the lower limit of the reported P-MPR in dB when MPE-Reporting-FR2 is supported and configured, P-MPRL = 1 dB otherwise. If the P-bit is set to 0 at the uplink duty cycle Z%, then P-MPRL = 0 dB. The P-bit shall not be set for Z = 10%. The RMC specified in Annex 2.3 shall be used for measurement of the PUMAX,f,c,Z.
Hence the difference between the power class (measured EIRP at Z = 10% UL duty cycle) and the maximum EIRP measured at a tentative Z= 50% duty cycle should be greater than 

· the reported P-MPR (the lower limit of the 3 dB range) at the higher duty cycle if MPE reporting is supported and configured

· 1 dB (the smallest granularity Pcmax and thus P-MPR reporting in any PHR format)

· 0 dB if the P-bit is zero at the higher duty cycle Z (then power class should be maintained)
There is no tolerance (other than the test tolerance for conformance). The requirement is averaged over 4 s (typical MPE averaging period). 
3 Amendment of the requirement on TX power management
It has also come to our attention that there is some ambiguity in the endorsed CR for the requirement of Tx power management section [4]. It says that “When UL gap for Tx power management is not configured and activated, UE shall set the P bit in PHR to 1 in the test when PHR is configured.” However, it may be misunderstood that UE shall always apply PMPR as long as there is no uplink gap, and it may conflict with device behavior in the field as some UE does not rely on the UL gap to reduce it is PMPR at all. 
Observation 2; the current wording in Tx power management can be misinterpreted as UE shall always apply PMPR as long as there is no uplink gap, and a clarification is needed. 
 A proposed text revision is provided below:
Proposal 2: It is proposed to revise the text in 38.101-2 as below:
For UE support UL gap, when UL gap for Tx power management is not configured and activated or the configured uplink duty cycle is lower than the maxUplinkDutyCycle-FR2 (or UL duty cycle = [10] % if UE does not report the maxUplinkDutyCycle-FR2), UE shall set the P bit in PHR to 1 in the test when PHR is configured. 

4 Proposal  
We make the following observations and proposals:
Observation 1: no additional test effort is required for UE does not report the maxUplinkDutyCycle-FR2 for step 3 to verify the PMPR behavior with uplink duty cycle since the measurement results in the MOP test can be re-used. Only one additional peak EIRP measurement at a higher duty cycle is needed.
Observation 2; the current wording in Tx power management can be misinterpreted as UE shall always apply PMPR as long as there is no uplink gap, and a clarification is needed. 
Proposal 1: 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: It is proposed to revise the text in 38.101-2 as below:

For UE support UL gap, when UL gap for Tx power management is not configured and activated or the configured uplink duty cycle is lower than the maxUplinkDutyCycle-FR2 (or UL duty cycle = [10] % if UE does not report the maxUplinkDutyCycle-FR2), UE shall set the P bit in PHR to 1 in the test when PHR is configured. 
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