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1
Introduction
P-MPR related PHR trigger was introduced to keep eNB notified on SAR related additional power backoff due to transmission on another RAT, e.g. CDMA2000. Clarifications and optimizations of the trigger were discussed during the last several meetings [1] [2] but no decision yet waiting for RAN4 progress. With the RAN4 status became a bit stable on Pcmax, MPR/P-MPR after last meeting, we further discuss how to better formulate the trigger to correctly reflect the original intention. 
2
Discussion
2.1 
Clarification on current P-MPR related PHR trigger

Pcmax,c and Pcmax for CA is defined as follows according to RAN4 agreed way forward[3]: 
The configured maximum output power on serving cell c shall be set within the following bounds:

PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c
Where for intra-band contiguous carrier aggregation
-
PCMAX_L,c = MIN { PEMAX,c – TC,c,  PPowerClass – MAX(MPR c + A-MPR c, P-MPR c) – TC, c } 
And for inter-band non-contiguous carrier aggregation:

-
[PCMAX_L,c = MIN { PEMAX,c – TC,c– TIB,c,  PPowerClass – MAX(MPR c + A-MPR c, P-MPR c) – TC, c– TIB,c }]
· For inter-band CA, MPR c and A-MPR c apply per serving cell c and are specified in Section 6.2.3 and Section 6.2.4, respectively. For intra-band contiguous CA, MPR c = MPR and A-MPR c = A-MPR with MPR and A-MPR specified in Section 6.2.3A and Section 6.2.4A respectively
· P-MPR c accounts for power management for serving cell c. For intra-band CA, there is one power management term for the UE, P-MPR, and P-MPR c = P-MPR
It was proposed in [2] that PHR should not be triggered when MPR+A-MPR (6dB) > P-MPR (5dB) even if the P-MPR changes from 0 to 5 dB at that time point, while it should be triggered later when MPR+A-MPR (3dB) < P-MPR (5dB). The intention was to address the case that when PHR is triggered at the time PCMAX_L,c is dominated by MPR+A-MPR, the P-MPR information would not be conveyed to the eNB. However, the side effect of this is even if the P-MRP stays at 5 dB for quite long time e.g. during the whole talk spurt, PHR would be triggered excessive when MPR+A-MPR changes back and forth between higher and lower than P-MPR due to different resource allocation at the LTE side, which we would prefer to avoid. For the addressed case, eNB has other means to detect available power reduction if it happens, e.g. link adaptive when several transmissions failed. Thus we would prefer to stick to the original interpretation that the trigger is based on P-MPR change as confirmed from last meeting.
Consequently, the P-MPR related PHR trigger description captured in 36.321 should be modified accordingly to refer to P-MPR change [4]:

-
prohibitPHR-Timer expires or has expired and P-MPR [10] for at least one activated Serving Cell with configured uplink has changed more than dl-PathlossChange dB since the last transmission of a PHR when UE has UL resources for new transmission.
We would like to further confirm that the P-bit would not be set to 1 if P-MPR is not reflected in the Pcmax,c when it is reported according to the definition even if the trigger is P-MPR related trigger..
-
P: this field indicates whether the UE applies an additional power backoff due to power management (as allowed by P-MPR [10]). The UE shall set P=1 if the corresponding PCMAX,c would have had a different value if no additional power management had been applied.
Proposal 1: Confirm that the PHR trigger is based on P-MPR change and modify the text in 36.321 accordingly.
2.2 
Per UE or Per CC P-MPR change
Following scenario was discussed last meeting in [Samsung paper]. 
	Scenario 1: Only one Cell performs uplink transmission

	
	Uplink transmission
	PCMAX,C_H
	P-MPR
	PCMAX,C (=PCMAX_H – P-MPR)
	Transmission power
	Total LTE power

	Cell 1
	Yes 
	200 mW
	50 mW
	150 mW
	150 mW
	150 mW

	Cell 2
	No
	200 mW
	0 mW
	200 mW
	0 mW
	

	Scenario 2: Both Cells perform uplink transmission

	
	Uplink transmission
	PCMAX,C_H
	P-MPR
	PCMAX,C
	Transmission power
	Total LTE power

	Cell 1
	Yes
	200 mW
	50 mW
	150 mW
	100 mW
	150 mW (scaled down from 200 mW)

	Cell 2
	Yes
	200 mW
	50 mW
	150 mW
	100 mW
	


P-MPR is determined by e.g. UL transmission on another RAT to ensure the total power on the LTE side does not exceed maximum value to meet SAR requirement. Even though zero was assumed when virtual PHR is reported for the not scheduled cells, the P-MPR needed on the LTE side does not change when the eNB schedules one cell in one TTI and two cells in another. 
From RAN2 point of view, it is simpler to refer to per UE P-MPR change which reflects the maximum allowed power impacted by another RAT. It is independent from whether there is UL transmission on certain cells on the LTE side, thus the impact of virtual PHR is avoided. 
It works at least for intra-band as “For intra-band CA, there is one power management term for the UE, P-MPR, and P-MPR c = P-MPR.” However, for inter-band case, the PCMAX_L,c definition is still in pending in RAN4, no per UE P-MPR so far and it is not clear how P-MPR c accounts for power management for serving cell c would be determined[3]. 
Proposal 2: Discuss if it is possible to assume P-MPR related PHR trigger refers to per UE P-MPR change in RAN2 for now.

Proposal 3: If not possible to assume per UE P-MPR change, it is proposed to exclude the comparision to virtual P-MPR.
3
Conclusion
P-MPR related PHR trigger is discussed in this contribution with following proposals proposed:

Proposal 1: Confirm that the PHR trigger is based on P-MPR change and modify the text in 36.321 accordingly.
Proposal 2: Discuss if it is possible to assume P-MPR related PHR trigger refers to per UE P-MPR change in RAN2 for now.

Proposal 3: If not possible to assume per UE P-MPR change, it is proposed to exclude the comparision to virtual P-MPR.
Text proposal is provided below for information and CR for per UE P-MPR change is provided in [5].
Beginning of Text Proposal
TP for per UE P-MPR change:

-
prohibitPHR-Timer expires or has expired and P-MPR [10] has changed more than dl-PathlossChange dB since the last transmission of a PHR when UE has UL resources for new transmission.
TP for per CC P-MPR change, excluding comparing to virtual PHR:

-
prohibitPHR-Timer expires or has expired and the P-MPR c [10] for at least one activated Serving Cell with configured uplink has changed more than dl-PathlossChange dB since the last transmission of a PHR when UE has UL resources for new transmission where the PHR value for the coresponding Serving Cell was not based on a reference format.
End of Text Proposal
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