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Introduction
In an LS response from RAN 1 on per-UE PHR [1], it is stated:
In response to RAN2 LS R1-104265/R2-104205, RAN1 concluded that additional reporting is required. RAN1 reached the following agreements regarding the additional reporting:
· PCMAX,c is reported together with all per-CC PHRs.
· PCMAX,c is the value used for the calculation for the reported per-CC PHR.
· PHR is calculated based on the power before power scaling (similar to single-CC operation of Rel8/9)
· PCMAX,c of current assignment is reported in MAC CE
· RAN2 can consider overhead reduction methods for the following cases:
· if PCMAX,c is the same for multiple CCs
· if PCMAX,c is the same for simultaneously-transmitted type 1 and type 2 PHRs

In another LS from RAN 1, on reference format on virtual PHR [2], it is stated:
RAN1 discussed the reference format of virtual PHR and concluded as following:
· PHR for PUCCH reference format 1a
· Power control PUCCH = 0 dB
· MPR, A-MPR, ΔTc = 0 dB if no simultaneous PUSCH transmission on the same CC
· Other parameters as configured by RRC for the corresponding PUCCH

· PHR for virtual PUSCH reference format
· Power control 
· 10log(MPUSCH,c(i)) = 0 dB; Ks = 0; PUSCH = 0 dB (accumulated PC); PUSCH = 0 dB (absolute PC)
· MPR, A-MPR, ΔTc = 0 dB if no simultaneous PUCCH transmission on the same CC
· Other parameters as configured by RRC for the corresponding PUSCH

· RAN2 can consider overhead reduction methods for reporting of PCMAX,c when MPR, A-MPR and ΔTc set to zero.

[bookmark: _Toc264060492]At RAN WG2 meeting #72, Jacksonville, USA, November 15 - 19, 2010, CR043 to 36.321 [3], was accepted. The CR added the Extended Power Headroom MAC Control Element, which includes 
-	V: this field indicates if the PH value is based on a real transmission or a reference format. For Type 1 PH, V=0 indicates real transmission on PUSCH and V=1 indicates that a PUSCH reference format was used. For Type 2 PH, V=0 indicates real transmission on PUCCH and V=1 indicates that a PUCCH reference format was used; 
-	Power Headroom (PH): this field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.6-1 (the corresponding measured values in dB can be found in subclause 9.1.8.4 of [9]). [FFS: If the corresponding V=1, the octet containing the PCMAX,c field is omitted]; 
-	PCMAX,c: this field contains the PCMAX,c used for calculation of the preceding PH field.

At RAN WG4 meeting #57, Jacksonville, USA, November 15 - 19, 2010, a WF on PHR [4] was accepted that states:
Proposal : Pcmax,c takes into account power management related additional backoff applied by the UE.
The details on how this backoff is captured in the definition of Pcmaxc will be decided in RAN4. 
Note that RAN4 does not intend to specify the requirements for this additional power backoff.

In an LS from RAN4 on UE PHR related questions, [5], it is stated:
RAN4 has not yet finalized its work on MPR requirements for CA. RAN4 would also like to inform RAN1/RAN2 that in Release 10 timeframe RAN4 is developing the core requirements for the following CA scenarios:
· Intra-band contiguous CA comprising of 2 DL CCs and 2 UL CCs:
· In this scenario, MPR takes into account the uplink transmission on all CCs. 
· Inter-band non-contiguous CA comprising of 2 DL CCs and 1 UL CC:
· In this scenario, the MPR values specified in release 8/9 in Table 6.2.3-1 of TS 36.101 are applicable. 
· Depending upon the inter-band CA scenario, an additional MPR to account for some other RF impairments may be required if necessary.
· In future inter-band scenarios comprising of more than 1 UL CCs, MPR may take into account the uplink transmission on all CCs. 

At RAN WG2 meeting #72, Jacksonville, USA, November 15 - 19, 2010 following the discussion of [7], it was concluded [6]:
=>	Will have to make sure the eNB is quite accurately aware of Pcmax changes due to terminal power management (not including (A)MPR) changes in Rel-10. Can study further whether this requires additional PHR triggering and how the trigger would look in detail.

Our understanding based on information from RAN1 is that it is not necessary to report Pcmax,c power backoff due to MPR and A-MPR for virtual PHRs. At RAN2 #72, an LS from RAN4 [5] identified the RAN4 decision to include additional backoff due to SAR and simultaneous EVDO 1X transmission in the reported Pcmax,c. We wonder, due to the inclusion of the additional backoff in Pcmax,c, if this understanding should be true for virtual PHR’s and how this decision effects the need to signal Pcmax,c for virtual PHR’s.

Discussion
The RAN1 LS on reference formats for virtual PHR  [2] states that  MPR, A-MPR and ΔTc are zero for virtual PHR. With no backoff for virtual PHRs, the value of the Pcmax,c used for the PH calculation is simply the minimum of PPowerClass, the UE maximum transmit power, and PEMAX_H, the signaled value for maximum CC power (See Appendix).  Since the eNB knows these values and can compute Pcmax,c directly, for virtual PHR, because there is no backoff, Pcmax,c does not need to be reported. 
MPR and A-MPR are maximum power reduction intended to control adjacent channel and/or adjacent band interference. They are functions of allocation size, position within the band, MCS, and spectral mask. Although all of these factors are under the control of the scheduler, the actual amount of MPR and A-MPR applied for any given combination of the scheduler-controlled functions is implementation dependent, although there is a specified maximum amount of each allowed.
At RAN2 #72 [7] and RAN4 #57 [8], the concept of additional backoff due to SAR and simultaneous EVDO 1X transmission was introduced and discussed. Additional backoff for SAR is intended to limit exposure of the human body to RF energy from the UE. The SAR requirement is specified in terms of W/g in a given volume rather than in maximum dBm, and it is likely that the mapping of the requirement to transmit maximum power reduction power will be implementation dependent with some specified maximum, currently thought to be around 5 or 6 dB. The intent of additional backoff for EVDO 1X is more similar to that of MPR/A-MPR, i.e., interference control, and it too is likely to be implementation dependent with specified maximum. 
As RAN1 intended that virtual PHR not include any backoff, RAN2 should consider that for the purposes of Pcmax,c used for the calculation of PHR when a reference format is used on an SCell the additional backoff for SAR/1X could be treated in a similar way to how MPR, A-MPR, and ΔTc are treated: assume 0 db. This choice to only take the SAR/1X power truncation effect into account for real and not virtual would represent consistent treatment of all backoff factors. When a virtual PHR is reported the Pcmax,c value would remain the minimum of the power class and configured max. If this alternative is chosen, it would not be necessary to report Pcmax,c for virtuals since the eNB would always be aware of the power class and configured maximum power: 
Option 1. For virtual PHR, the effect of additional backoff for SAR/1X, similar to the treatment of MPR, A-MPR, and ΔTc, should not be included in Pcmax,c.
PHR is indicated to the eNB as being virtual in the V bit of the Extended Power Headroom MAC Control Element and, as such, when the V bit indicates reference format there is no need for Pcmax,c to be included in virtual PHR. Therefore, If RAN2 accepts Option1 since at RAN2 #72, in[3], a virtual/real PHR indicator has been agreed, we see very little additional complexity in having this indicator also identify the existence of Pcmax,c in the PHR MAC CE for each activated SCell; RAN2 should consider
Option 1a. Pcmax,c is never reported in virtual PHR
However, we note that the payload savings of avoiding reporting Pcmax,c for virtuals is minimal. Therefore, If RAN2 accepts Option1, RAN2 should also consider:
Option 1b. If Option 1 is accepted, Pcmax,c for virtual PHR is always reported. 
We note, however, some dissimilarities between the two new additional backoffs and MPR/A-MPR:
· We believe that the allowances for SAR and 1X will not be additive: the UE will be allowed to limit its maximum transmit power to satisfy whichever constraint, MPR/A-MPR, SAR, or 1X, dominates in any given configuration and grant scenario.
· Unlike the factors influencing MPR/A-MPR, the SAR and 1X requirements are not known to the eNB scheduler.  Since the scheduler is aware of provided grants and the previously reported PHR and Pcmax,c backoff, it is possible for the scheduler to approximate the effect on Pcmax,c backoff due to the change in uplink grants relative to the last reported Pcmax,c values. This is not possible for the SAR/1X backoff since the eNB is unaware of when this effect is required. 
· When additional backoff is required due to SAR/1X, the eNB would need to be informed even for reference format PHR cases since there is no explicit signaling of the time-varying additional backoff required for SAR/1X, i.e., the eNB does not know when nor how much is required for proper scheduling.  
Considering that the scheduler does not know when or how much additional backoff for SAR/1X is required, it would be useful for Pcmax,c to be reported for type 1 and type 2 PHRs based on reference formats when additional backoff for SAR/1X is required. 
Therefore, RAN2 should consider:
Option 2.  For virtual PHR, the effect of additional backoff for SAR/1X should be included in Pcmax,c.
Recalling that whether or not additional backoff for SAR/1X is needed varies over time, since the eNB scheduler only needs to be aware of additional backoff due to SAR/1X when it is in effect, if RAN2 accepts Option2, RAN2 should consider:
Option 2a. Pcmax,c for virtuals should only be reported when Pcmax,c is affected by additional backoff for SAR/1X.
However, similar for Option 1, we note that the payload savings of avoiding reporting Pcmax,c when not affected by additional backoff for SAR/1X is small, that there is additional complexity associated with the UE and eNB conditionally reporting Pcmax,c, and that an additional MAC CE bit would be needed to indicate Pcmax,c existence.  Therefore, if RAN2 accepts Option2, RAN2 should consider
Option 2b. Pcmax,c for virtuals should always be reported, regardless of whether or not  Pcmax,c is affected by additional backoff for SAR/1X.

Conclusion
In our view, if it is seen as necessary to inform the eNB of additional backoff due to SAR/1X for virtual PHR’s, since it is unknown to the eNB when such additional backoff will be applied and since the increase in signaling overhead is relatively small, it would be simpler to always report Pcmax,c for virtual PHR’s(option 2b).
Otherwise, if it is not seen as necessary to inform the eNB of additional backoff due to SAR/1X for virtual PHR’s we think the virtual / real “V” bit could be used to also indicate the existence of Pcmax,c. (option 1a).
Proposal:  If it is seen as necessary to report additional backoff due to SAR/1X in virtual PH reports, Pcmax,c should always be reported (option 2b), otherwise if it is seen as unnecessary the “V” bit should also indicate the existence of Pcmax,c (option 1a).
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Appendix
[bookmark: _Toc257684098]From section 6.2.5 in [9] (Configured transmitted Power):

The UE is allowed to set its configured maximum output power PCMAX. The configured maximum output power PCMAX is set within the following bounds:

PCMAX_L ≤  PCMAX  ≤  PCMAX_H 
Where
-	PCMAX_L = MIN { PEMAX – TC,  PPowerClass – MPR – A-MPR – TC}
-	PCMAX_H = MIN {PEMAX,  PPowerClass}
-	PEMAX is the value given to IE P-Max, defined in [10]
-	PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1   [In Table 6.2.2-1, the only power class defined is Class 3 and for that class, PPowerClass is 23dbm with a tolerance of +/- 2dB]
-	MPR and A-MPR are specified in Section 6.2.3 and Section 6.2.4, respectively [from those tables, maximum MPR is 3dB, maximum A-MPR is 15dB]
-	TC = 1.5 dB when Note 2 in Table 6.2.2-1 applies
-	TC = 0 dB when Note 2 in Table 6.2.2-1 does not apply
[Note 2 from table 6.2.2-1:  For transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB]

