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Introduction
In the Rel-15 TS 38.101-2, there is some unclearness on the P-MPR applicability on the PRACH transmission when UE capability maxUplinkDutyCycle-FR2 is present. As UE behaviour on P-MPR on PRACH impact PRACH coverage, especially in FR2, this paper gives our view on the clarification in TS 38.101-2.
Discussion
[bookmark: _Ref115159812]In NR up to Rel-17, RACH resources are configured for single PRACH transmission. NR Rel-18 supports multiple PRACH transmissions for a RACH attempt. As additional power backoff P-MPR can be applied to UE when either electromagnetic power density or absorption rate exceed the regulatory requirement, this will impact the PRACH coverage as consequence. In some PRACH configuration, the percentage of RACH occasions within 1 second could be low and therefore, there is a network benefit to discuss if UE will apply P-MPR when it is above the reported maxUplinkDutyCycle-FR2. For example, for a TDD configuration in Table A.2.3-1 of the 7DS8U for 120kHz SCS in TS 38.101-2, the total uplink time slot number is 40 within 1 SFN and slot index in one SFN is: (8,…,15, 24, …, 31,40,…,47, 56,…,63,72,…,79).  For PRACH configuration 127, the slot index 9,19,29 and 39 with a reference SCS of 60kHz corresponds to slot index 18,19, 38,39, 58,59, 78 and 79. the 120kHz slot index is the percentage can be calculated as below (counting only 38,39, 58,59 , 78 and 79)
Percentage of PRACH occasions within 10ms =6*12/(40*14)= 13%
If UE does not transmit PRACH in all RO positions within 1 s, the percentage of uplink PRACH can be lower than what is calculated above. In normal single PRACH transmission, the percentage of uplink PRACH symbols could be very low. 
[bookmark: _Ref134619422]Percentage of Uplink PRACH symbols could be very low in normal operation.
Table 6.3.3.2-4 [3]: Random access configurations for FR2 and unpaired spectrum
	PRACH
Config. 
Index
	Preamble format
	
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	127
	B4
	1
	0
	9,19,29,39
	2
	2 
	1
	12



Then it is a question if the maxUplinkDutyCycle-FR2 is present, and the percentage of uplink PRACH symbols are below the reported threshold, UE will not apply P-MPR. 
For power backoff due to MPE, there are related specification in both RAN2 and RAN4 specification, the UE capability defined in TS 38.306 is quoted as below:
maxUplinkDutyCycle-FR2
Indicates the maximum percentage of symbols during 1s that can be scheduled for uplink transmission at the UE maximum transmission power, so as to ensure compliance with applicable electromagnetic power density exposure requirements provided by regulatory bodies. This field is applicable for all power classes UE in FR2 as specified in TS 38.101-2 [3]. Value n15 corresponds to 15%, value n20 corresponds to 20% and so on. If the field is absent or the percentage of uplink symbols transmitted within any 1s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE behaviour is specified in TS 38.101-2 [3]. This capability is not applicable to IAB-MT.
In FR2, In TS 38.101-2, the related P-MPR setting is quoted as below:
[bookmark: _Hlk134533084]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. 
In RAN4 specification, as the percentage of the uplink symbols transmitted within any 1 s is specified, this could be interpreted that uplink symbols include the PRACH or any other autonomous transmission, as such transmissions are also qualified as uplink transmitted symbols.  However, in TS 38.306, the reported capability is only for scheduled transmission. If UE would include any transmission including unscheduled/autonomous transmission, the percentage of uplink symbols transmitted could be higher than the reported percentage of symbols that can be scheduled, and in such case, UE may apply P-MPR even if the scheduled uplink transmission duty cycle is below the UE reported threshold.  
[bookmark: _Ref134536866]When maxUplinkDutyCycle-FR2 is present and if the percentage of uplink symbols transmitted including the unscheduled transmission, the P-MPR may apply when percentage of symbols scheduled during 1s is less than the maxUplinkDutyCycle-FR2 reported by UE.
In 38.306, it is stated that UE behaviour is specified in TS 38.101-2 when percentage of uplink symbols transmitted is larger than maxUplinkDutyCycle-FR2, while in TS 38.101-2, according to previous discussion, there can be two different interpretations when maxUplinkDutyCycle-FR2 is present:
1. The RAN4 specification follows the 38.306 capability definition, meaning the percentage of uplink symbols transmitted does not include any autonomous uplink transmission.
2. In RAN4 specification, the percentage of uplink symbols transmitted including both scheduled and unscheduled transmission, in this case, the RAN4 specification extends the capability definition in TS 38.306. But then there is a case when network does not expect UE apply P-MPR when scheduled uplink symbols below certain threshold, but UE will apply P-MPR so UE behaviour conflicting with network expectation.
In our understanding, electromagnetic power density exposure requirements provided by regulatory bodies does not differentiate different channels or scheduled/unscheduled transmission, so calculating the percentage of uplink symbols including any autonomous uplink transmission make sense. From such understanding, interpretation 2 above seems a reasonable interpretation of UE behaviour when maxUplinkDutyCycle-FR2 is present. But on the other hand, interpretation 2 creates inconsistency expectation between network and UE behaviour as explained above,  therefore , RAN4 needs first clarify the UE behaviour in TS 38.101-2 with above two interpretations.
Proposal-1: [bookmark: _Ref134619431][bookmark: _Ref134536878]Clarify UE behaviour of the calculation of percentage of the uplink symbols:
Option 1:   the percentage of uplink symbols transmitted does not include any autonomous uplink transmission
Option 2: the percentage of uplink symbols transmitted include the any autonomous uplink transmission which is not scheduled by network.
If Option 1 is RAN4 consensus, the specification text in TS 38.101-2 can be improved as below:
If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted excluding any autonomous transmission within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply P-MPRf,c.
if Option 2 is RAN4 consensus, the specification text in TS 38.101-2 can be improved as below:
If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted including any autonomous transmission within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply P-MPRf,c.

Conclusions
In this contribution, we discuss the RAN4 specification on the P-MPR appliance on the PRACH transmission when UE capability maxUplinkDutyCycle-FR2 is present with below observation and proposal:
Observation 1Percentage of Uplink PRACH symbols could be very low in normal operation.
Observation 1 When maxUplinkDutyCycle-FR2 is present and if the percentage of uplink symbols transmitted including the unscheduled transmission, the P-MPR may apply when percentage of symbols scheduled during 1s is less than the maxUplinkDutyCycle-FR2 reported by UE.
Proposal-1:Clarify UE behaviour of the calculation of percentage of the uplink symbols:
Option 1:   the percentage of uplink symbols transmitted does not include any autonomous uplink transmission
Option 2: the percentage of uplink symbols transmitted include the any autonomous uplink transmission which is not scheduled by network.
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