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1. Introduction 

There are two incompatible proposals for the handling of large A-MPRs and maximum output power tolerance. The first was proposed in [1], wherein two categories were created: MPR+A_MPR ≤ 3dB (regulatory limits) and MPR+A_MPR > 3dB (non-regulatory limits); while the second approach was proposed in [2] where both cases are treated the same way.  In this contribution we give a comparison of these approaches. 
2. Discussion
First, we give some more detail of the two different approaches: 

2.1. Motorola proposal

The following is a quote from [1]. 

For ∑MPR value >3dB, it is necessary to take a different approach since it is extremely difficult to maintain the same tighter tolerance (±2dB) over the large dynamic range.  We note in this case there are no mandatory regulatory requirements and hence some flexibility is available in supporting this wider tolerance (> ±2dB) depending on the PCMAX value specified. Hence, In this case the network can account for the larger tolerance in a deployed scenario using a combination of PHR reporting and grant messages from the eNodeB to set the required CDF operating point to meet the emission target. This is shown in the following example in figure 2.1-2 in the case when a MPR of 12dB is specified in the specification.  Here the network could set the PCMAX value to ensure the conducted power (taking into account the maximum tolerance) would not exceed 11dBm values
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Figure 2.2-1 requirements which impact the measured Transmit conducted power [1]

In this example to show conformance to the specification;

· The UE can be tested using a system simulator to ensure the UE can meet the specified emission target (-60 dBm/6.25 KHz) for 11dBm transmitted power level which corresponds to 12 dB MPR. 

· For deployment the network can choose to set the PCMAX to 11dBm assuming a uniform tolerance distribution or PCMAX to 4dBm to ensure the 11dBm conducted power is never exceeded
2.2. Qualcomm proposal

This proposal was presented in [2].  In essence, the small and large A-MPRs would be handled in a similar fashion.  The large power tolerance associated with high A-MPR is considered as part of the specification.  

In the following we repeat the proposed application of the maximum power tolerance based on [2]. 

PCMAX,L and PCMAX,H are the configured UE transmitted powers defined as follows;  

PCMAX,L = MIN {PEMAX, PUMAX,1}

PCMAX,H = MIN {PEMAX, PUMAX,2}

where

-
PEMAX is the maximum allowed power configured by higher layers and defined in [TS36.331] 

-
PUMAX,1 is the maximum UE power for the UE power class specified in section 6.2.2 modified by section 6.2.3 and section 6.2.4.
-
PUMAX,2 is the maximum UE power for the UE power class specified in section 6.2.2.
The maximum UE output power PMAX shall be within the limits defined as

PCMAX,L – ΔP(PCMAX,L) ≤ PMAX ≤ PCMAX,H + ΔP(PCMAX,H) 

where the power tolerance ΔP(PCMAX) is specified in Table 6.2.5-1. PCMAX takes on the value of PCMAX,L and PCMAX,L for the lower and higher maximum power limit, respectively. 

When a transmission configuration is confined within FUL_low and FUL_low + ΔTC or FUL_high – ΔTC and FUL_high, where ΔTC is the corner frequency defined in Table 6.2.2-1, the configured transmitted power is relaxed by reducing PCMAX,L by [1.5] dB.

2.3.    Comparison of the proposals

In the following we give a short comparison of the proposals [1] and [2] in Table 1.  

	
	Non-regulatory limits [1]
	Single limit type [2]

	Who is responsible for meeting the emission limit?
	eNB
	UE

	Is it guaranteed is that the emissions limit is met?
	Possibly yes; depends on network implementation
	Yes

	Maintenance of emissions compliance
	The eNB signals PEMAX where PEMAX = PUMAX -MPR-A_MPR
	No signalling is required, the UE maintains compliance autonomously

	UE complexity
	Lower
	Higher

	Expected variance of UE emission power at power limit
	Probably higher because in addition to the UE power setting errors, there will be DL feedback delays involved with network controlled emissions
	Lower

	Testing methodolgy
	Feasible; Drive UE output power to PUMAX -MPR-A_MPR with closed loop power control and measure emissions
	Feasible; Drive UE output power to max with closed loop power up and measure emissions and output power

	Is there a flexibility of using less backoff than the A-MPR allowance for UEs with higher linearity PAs?
	No.  The eNB will not know what actual A-MPR the UE needs unless there is additional signalling introduced. 
	Yes; The UE knows what actual A-MPR it needs for the various scenarios.

	Is there a flexibility to modify the NS_07 emission limit autonomously by the network?
	Yes; Even though the emissions performance above the power level indicated by the A-MPR is not specified, so there is some risk involved 
	No

	Is the signalled NS_07 useful?
	Not really; the emissions are under network control anyway, so NS_07 broadcast is not that useful. 
	Yes 

	Compliant with current specification?
	No. The specification [3] states: “When “NS 07” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.2-1”. The proposal in [1] makes the UE sometime meet the requirement, sometime not meet the requirement.  
	Yes 

	Compliant with the NS_07 A-MPR values? 
	No. The network can only broadcast one PEMAX value. In order to ensure emission compliance, the value has to reflect the highest A-MPR + power tolerance value, i.e.  PEMAX = 4dBm according to [1], which would be applicable to UL allocations.  This makes the A-MPR definitions in Table 6.2.4-2 in [3] useless. 
	Yes 

	Is it compatible with future regulatory requirements demanding MPR+A_MPR > 3dB ?
	No
	Yes


Table 1  Comparison of the two emissions compliance proposals in [1] and [2]
As it can be seen, both approaches have some advantages and disadvantages; however, we consider the issues highlighted in yellow serious drawbacks that outweigh other considerations, for which reason, we believe that the approach in [1] is not feasible. 
3. Conclusions

We compared the emission control methodology proposals presented by Motorola and Qualcomm. We highlighted certain issues with the Motorola proposal, such as: 

1. The same A-MPR would be applied to all UEs, irrespective of their capabilities
2. The same A-MPR would be applied to all Band 13 frequency regions (i.e. Regions A, B, C in Table 6.2.4-2 in [3]) and all types of UL allocations

Because of the above drawbacks (assuming they will be confirmed to be the common understanding), we propose to assume that all emission limits are treated similarly to the existing limits in terms of ensuring compliance and develop the maximum power tolerance specification accordingly.  Example maximum power tolerance specification was given in [2]. 
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