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1. Introduction
This contribution discusses the remaining issues of the P-MPR reporting and other options outlined in the agreed WF from the last meeting in[1] .

The following points were somehow agreed:

1. Agreement: Relative PMPR threshold is introduced as a complimentary to the previously agreed absolute P-MPR threshold.
Under discussion: Whether only relative PMPR threshold is used after the first absolute P-MPR threshold-based P-MPR report can be further discussed.

2. Agreement: There is beneficial for NW to know UE return to normal operation, but no explicit PMPR=0 reporting is needed. This UE status can be derived implicitly like via P-bit in PHR or relative PMPR reporting, and it is up to implementation.

3. Agreement: The handling of temporary PMPR is up to implementation

4. Agreement: To solve RLF, PHR information is needed in addition to PMPR and this is limited to FR2.

5. Agreement: Periodic PMPR reporting is not introduced.

6. Agreement: Whether or not extend/enhance current PHR report to accommodate PMPR reporting is RAN2 issue and will not be discussed in RAN4.

7. Agreement: P-MPR report value mapping table will be introduced in TS38.133.

8. Under discussion: Further discuss what other aspects need to be captured in 38.101-2 in next meeting.

9. Agreement: CRs will be provided in next meeting.

10. Under discussion: Two options for P-MPR ranges granularity are left for further discussion:
· Option A: 2 bits (4 values) 
· example value {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}
· Option B: 3-bits (8 values)
· example value {1 ≤ P-MPR< 2, 2 ≤ P-MPR< 3, 3 ≤ P-MPR< 4, 5 ≤ P-MPR< 8, 8 ≤ P-MPR< 12, 12 ≤ P-MPR< 16, 16 ≤ P-MPR< 20, 20 ≤ P-MPR}


Other previous RAN4 agreements were listed in the approved LS out to RAN2 in [2], that we are listing here for convenience:

In addition to the previous details provided for the Rel-16 FR2 MPE enhancement signalling RAN4 would like to ask RAN2 to take the following additional details into account when developing MAC-CE based signalling for the FR2 MPE enhancements:
· Network configured threshold for event-triggered FR2 MPE P-MPR reporting is defined based P-MPR being higher than a configurable threshold. Whether an additionally relative threshold will be defined is still under discussion in RAN4 and RAN4 will inform RAN2 the outcome in the following meeting
· P-MPR reporting range and reporting granularity will be defined in the next RAN4 meeting using [2…5] bits. RAN4 will inform RAN2 the exact reporting range and reporting granularity in its next meeting. 
· P-MPR is reported by the UE after or on the grant and the exact details are up to UE implementation. 

RAN4 will provide further details after its next meeting. 


2. Discussion

In the following paragraphs we will address the above open topics and propose solutions.


2.1 P-MPR reporting range

The following options were left under discussion for this meeting: 

P-MPR reporting range.
· Option A: 2 bits (4 values) 
· example value {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}
· Option B: 3-bits (8 values)
· example value {1 ≤ P-MPR< 2, 2 ≤ P-MPR< 3, 3 ≤ P-MPR< 4, 5 ≤ P-MPR< 8, 8 ≤ P-MPR< 12, 12 ≤ P-MPR< 16, 16 ≤ P-MPR< 20, 20 ≤ P-MPR}

The reporting range should take in consideration the fact that the P-MPR and the MPR are compared and the maximum is applied as a reduction to the UE power class. 

The tolerances for the FR2 output power are as follows:

Table 6.2.4-1: PUMAX,f,c tolerance
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n257, n258, n260, n261
	DP = 0 
	0

	
	0 < DP ≤ 2
	1.5

	
	2 < DP ≤ 3
	2.0

	
	3 < DP ≤ 4
	3.0

	
	4 < DP ≤ 5
	4.0

	
	5 < DP ≤ 10
	5.0

	
	10 < DP ≤ 15
	7.0

	
	15 < DP ≤ X
	8.0

	NOTE:      X is the value such that Pumax,f,c lower bound,  PPowerclass - DP – T(DP) = minimum output power specified in clause 6.3.1


 


Also, it is important to mention that MPR levels tabled in the 38.101-2 specification are known by the network as most conservative values for specific waveforms, modulation order and RB allocation. The range can start as low as 1.5dB and going up to 9 dB for single carrier and up to 11.2 for intra-band carrier aggregation.

Observation 1: Both options A or B can be acceptable with the difference that 2 bits (option A) defined ranges may reuse the actual reserved bits from the current defined PHR report, while the 3 bits (option B) need an new MAC CE. 

Observation 2: A new MAC CE would allow for further improvements allowing for a more flexible approach.

Some companies’ argument for 2 bits defined ranges was the Pcmax defined tolerances in 38.101-2. Still, in our opinion, the 3 bits definition follows better the Pcmax ranges.

2.2 P-MPR absolute reporting threshold values

Also, in the last WF has been agreed to add the PHR in the P-MPR report as a necessary quantity to resolve the RLF. This may be beneficial for the operation if the P-MPR threshold reporting is pre-emptive enough meaning a low value, in the range of 3dB for example. 
Thus, an adapted P-MPR reporting threshold granularity must be defined to better serve the purpose which is RLF avoidance.

Observation 3: P-MPR reporting threshold granularity must be defined to better serve the purpose which is RLF avoidance and in relation with the P-MPR reporting ranges.

We have a proposal for each P-MPR range definition as follows. RAN4 may choose between proposal 1 or 2.

Proposal 1: Define the P-MPR absolute reporting threshold for 4 possible values as: 
{3, 6, 9, 12} for option A P-MPR ranges


Proposal 2: Define the P-MPR absolute reporting threshold for 4 possible values as: 

{3, 5, 8, 12} for option B P-MPR ranges



Depending on the RAN4 preference we prepared 2 TPs for 38.133 P-MPR mapping for both options, 2-bits, and 3-bits defined ranges, respectively. The options are presented in the annexes of this contribution, while a CR for 3 bits has been submitted for this meeting.

2.3 P-MPR relative reporting threshold issue

It has been agreed that a P-MPR relative reporting threshold to be introduced as a complementary threshold to the absolute threshold. In the WF [1] slide 3 we have two agreements that are contradictory in our opinion:

Agreement: Relative PMPR trigger threshold can work below the absolute PMPR threshold.
Agreement: Only absolute PMPR need to be reported.

As of the second agreement listed above, the relative threshold is not making any difference, as it has no UE reporting consequences. Thus, either we agree on a report or we must remove this agreement and then a single shot P-MPR report would be designed.

Proposal 3: Agree that we do not need the P-MPR relative threshold.

2.3 P-MPR absolute prohibit timer values

For the reporting triggering for absolute or relative P-MPR reports, a prohibit timer shall be defined to avoid a reporting ping-pong situation.

We propose to have a list of values to be sent to RAN2 with a minimum 10ms for the absolute triggering prohibit timer as follows: {10, 20, 50, 100, 150, 200, 500, 1000} ms.

Proposal 4: P-MPR absolute prohibit timer report shall be configured as one of the following defined values: {10, 20, 50, 100, 150, 200, 500, 1000} ms.

2.5 P-MPR reporting impact on 38.101-2 specification

We believe that there a few changes required in the subclause 6.2.4 of 38.101-2 that would clarify and allow for the P-MPR reporting implementation with enough flexibility.

We propose the following changes in subclause 6.2.4 for 38.101-2:

-------------------------------------------------------Start Changes-------------------------------------------------------------
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 the UE evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply and report 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. by applying and reporting the value of the P-MPRf,c.
P-MPRf,c is the allowed 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.
 
-------------------------------------------------------End Changes-------------------------------------------------------------

We submitted a CR for the implementation of the changes into 38.101-2 specification.

Proposal 5: Agree to the subclause 6.2.4 in 38.101-2 proposed changes. 

3. Conclusion
In this contribution we discussed the remaining issues for MPE mitigation in FR2. 
Observations:
Observation 1: Both options A or B can be acceptable with the difference that 2 bits (option A) defined ranges may reuse the actual reserved bits from the current defined PHR report, while the 3 bits (option B) need an new MAC CE. 

Observation 2: A new MAC CE would allow for further improvements allowing for a more flexible approach.

Observation 3: P-MPR reporting threshold granularity must be defined to better serve the purpose which is RLF avoidance and in relation with the P-MPR reporting ranges.

Proposals:
Proposal 1: Define the P-MPR absolute reporting threshold for 4 possible values as: 
{3, 6, 9, 12} for option A P-MPR ranges


Proposal 2: Define the P-MPR absolute reporting threshold for 4 possible values as: 

{3, 5, 8, 12} for option B P-MPR ranges

Proposal 3: Agree that we do not need the P-MPR relative threshold.

Proposal 4: P-MPR absolute prohibit timer report shall be configured as one of the following defined values: {10, 20, 50, 100, 150, 200, 500, 1000} ms.

Proposal 5: Agree to the subclause 6.2.4 in 38.101-2 proposed changes. 
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ANNEX 1
The 38.133 TP for the 3 bits mapping of the P-MPR report will introduce as new subclause 10.1.26:


<start of the change>
10.1.26	P-MPR report
The P-MPR report mapping is defined by this clause.
10.1.26.1 Report mapping
Table 10.1.26.1-1 defines the P-MPR report mapping.
Table 10.1.26.1-1 Mapping of P-MPR
	Reported value
	Measured quantity value
	Unit

	P-MPR_00
	1  PMP-R < 2
	dBm

	P-MPR_01
	2  PMP-R < 3
	dBm

	P-MPR_02
	3  PMP-R < 4
	dBm

	P-MPR_03
	5  PMP-R < 8
	dBm

	P-MPR_04
	8  PMP-R < 12
	dBm

	P-MPR_05
	12  PMP-R < 16
	dBm

	P-MPR_06
	16  PMP-R < 20
	dBm

	P-MPR_07
	20   PMP-R
	dBm



<end of the change>

ANNEX 2
The 38.133 TP for the 2 bits mapping of the P-MPR report will introduce as new subclause 10.1.26:


<start of the change>
10.1.26	P-MPR report
The P-MPR report mapping is defined by this clause.
10.1.26.1 Report mapping
Table 10.1.26.1-1 defines the P-MPR report mapping.
Table 10.1.26.1-1 Mapping of P-MPR
	Reported value
	Measured quantity value
	Unit

	P-MPR_00
	3  PMP-R < 6
	dBm

	P-MPR_01
	6  PMP-R < 9
	dBm

	P-MPR_02
	9  PMP-R < 12
	dBm

	P-MPR_03
	12  PMP-R
	dBm



<end of the change>

