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1. Introduction
In RAN4 #101bis-e, a WF [1] on introduction of UL gaps for proximity sensing was agreed, with the following agreements for the RF aspects:
	Way forward – RF 
Agreement: 
· Support measuring UE in-band Tx power during the gaps
· The maximum value is TX_OFF power

Agreement: When UL gap is activated or de-activated and non-zero P-MPR is applied, the peak EIRP measurement should be averaged across UL slots with PUSCH transmission over 4s.

Agreement: UL gap UE capability should be defined per band.

Pending on 2nd round email discussion: 

On Delta P-MPR: 
It has been agreed in previous meeting that UE is mandated to report P-MPR when UL gap is activated. There is no consensus if UE has to report P-MPR when UL gap is not configured/activated. 
· Option 1: delta P-MPR should be tested. This means it is mandatory to report P-MPR when UL gap is not configured/activated.
· Option 2: delta P-MPR should not be tested 

When UL gap is not configured/activated, P bit in PHR should be 1 during the UL gap test.
There is no consensus that UE is mandated to report P-MPR when UL gap is not configured/activated.
Note: When UL gap is configured/activated, previous agreement applies, i.e., the reported absolute P-MPR should be 0-3dB.   

On UL duty cycle: 
When UL duty cycle is small enough, UE is not expected to request UL gap. Whether to test and
the details of test setup on UL duty cycle can be further discussed. For UL gap delta EIRP requirement conformance test, Z=20.  



2. On Delta-P-MPR
When the UL gap is not configured/activated, P-bit in PHR is 1. Whenever P-bit is 1, the UE should report P-MPR.
In 38.321, the P-MPR reporting is controlled by the “P” field and the “P-MPR” field.
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We support Option 1: delta P-MPR should be tested. This means it is mandatory to report P-MPR when UL gap is not configured/activated.
Proposal 1: It is mandatory to report P-MPR when UL gap is not configured/activated (P-bit is 1).
- without the gaps, the P-MPRgapoff value may be for example P-MPR_00 which corresponds to a value in dB between 3 ≤ PMP-R < 6 according to Table 10.1.26.1-1 in TS38.133 

- with the gaps, the P-MPRgapon value is not reported as there is no value below 3 dB according to TS38.133 and to TS38.321, section 6.1.3.8, where P bit is set to R since no power back-off is applied. MPE bits are consequently set to R bits as well. Excerpt from 38.321, section 6.1.3.8 and from 38.133:
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(left): Figure 6.1.3.8-1: Single Entry PHR MAC CE; (right): Table 10.1.26.1-1 Mapping of P-MPR 
 

3. On UL duty cycle
MPE measurements are averaged over 4s. The FCC limit is 1mW/cm2 in a 4 second period.
Duty cycle directly correlates with MPE power back-off. The P-MPR reduces as the UL duty cycle decreases. UL duty cycle is specified as follows in 38.101-2 and indicates the maximum percentage of symbols during 1s that can be scheduled for uplink transmission: 
maxUplinkDutyCycle-FR2 ENUMERATED {n15, n20, n25, n30, n40, n50, n60, n70, n80, n90, n100}
UL duty cycle may be a value within 15% and 100%. If a UE uses 100% UL duty cycle or 15%, this corresponds to a change in P-MPR of 8 dB. 
In a typical DDDSU configuration, UE may use e.g. 20% UL duty cycle. The peak EIRP values for evaluating MPE power back-off must take into account the current UL duty cycle settings. A smaller Z would allow a higher peak EIRP.
The severity of the MPE event depends on the UL duty cycle. The larger the UL duty cycle, the larger P-MPR applied by UE.
The network already has all the information needed to activate/de-activate the UL gap for the UE as the network knows:
· UE power limitation condition e.g. L1/L3 RSRP and/or L1/L3 RSRQ report, 
· UL duty cycle, 
· UE buffer status report (BSR), 
· reported P-MPR, as well as PH and PCmax in power headroom report.
Proposal 2: Peak EIRP is defined according a to a specific duty cycle. P-MPR behavior changes as duty cycle changes.
4. Conclusion
In this contribution, we made the following proposal:
Proposal 1: It is mandatory to report P-MPR when UL gap is not configured/activated (P-bit is 1).
Proposal 2: Peak EIRP is defined according a to a specific duty cycle. P-MPR behavior changes as duty cycle changes.

References
[1] [bookmark: _Hlk71542238]R4- 2202417, WF on FR2 enhancement part 2: UL gaps, Apple (moderator), January 2021
3GPP
image1.png
P: If mpe-Reporting-FR2 is configured and the Serving Cell operates on FR2, the MAC entity shall set this field
to 0 if the applied P-MPR value, to meet MPE requirements, as specified in TS 38.101-2 [15], is less than P-
MPR_00 as specified in TS 38.133 [11] and to 1 otherwise. If mpe-Reporting-FR?2 is not configured or the
Serving Cell operates on FR1, this field indicates whether power backoff is applied due to power management
(as allowed by P-MPR. 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 s, field would have had a different value if no power
backoff due to power management had been applied;
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