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1. Introduction

A technical inconsistency exists in the specifications for the amount of maximum output power reduction the UE is allowed to take when additional emission requirements are signaled compared to when they are not.  In some cases, the A-MPR is defined such that when additional emission requirements are signaled, the allowed power back-off is less than that allowed when no additional emission requirements are signaled.  This comes about because the A-MPR is now interpreted to be the total backoff for CA, rather than to have the total back as the sum of MPR and A-MPR.
2. Discussion

In Rel-8, the specifications defined a maximum power reduction (MPR) to meet general emission requirements such as ACLR, SEM, and spurious emissions.  On top of this, the specifications defined an additional maximum power reduction (A-MPR) which was additive to MPR to account for additional spurious emission requirements, often regulatory in nature and signaled by NS.  Thus, the total allowed maximum power reduction included the sum of MPR + A-MPR as can be seen in the PCMAX_L formulation.  



PCMAX_L = MIN {PEMAX – TC,  PPowerClass – MAX(MPR + A-MPR, P-MPR) – TC}

The rationale for this principle is that the requirements levied by NS signaling are in addition to the general requirements.  Therefore, since the general requirements still apply, the MPR is always needed.  Additional A-MPR on top of MPR may also be needed to meet the additional requirements.

For intra-band carrier aggregation in Rel-10, this principle was adjusted in such a way that if an additional emission requirement is signaled via CA_NS, then the A-MPR provided represents the total backoff that the UE is allowed to take; that is, MPR=0 dB in the case that CA_NS is signaled.  

If the UE is configured for carrier aggregation and receives CA_NS value indicated by IE additionalSpectrumEmissionSCell-r10, the allowed maximum output power reduction is specified in Table 6.2.4A-1 and clause 6.2.3A does not apply i.e carrier aggregation MPR = 0.

However, the general requirements of ACLR, SEM, and spurious emission must still be met on top of the additional requirements imposed by CA_NS signaling.  Therefore, it is logical that the A-MPR must always be greater than or equal to the MPR.  Otherwise, there can arise situations where for a given waveform, the allowed backoff for the UE is smaller when there are additional emission requirement imposed.  In some cases, the A-MPR is 0 dB under CA_NS signaling, whereas otherwise, the MPR would be greater than zero.  The opposite should be true – when additional emission requirements must be met, the required backoff may have to be larger, not smaller!
Example

As a specific example, consider CA_NS_01.  The A-MPR for a contiguous allocation is copied below from TS 36.101.

Table 6.2.4A.1-1: Contiguous allocation A-MPR for CA_NS_01

	CA_1C
	RB_Start
	L_CRB [RBs]
	RB_start +  L_CRB [RBs]
	A-MPR for QPSK and 16-QAM[dB]

	100 RB / 100 RB
	0 – 23& 176-199
	>0
	n/a
	≤12.0

	
	24 – 105
	>64
	n/a
	≤6.0

	
	106-175
	n/a
	>175
	≤5.0

	75 RB / 75 RB
	0 – 6 & 143-149
	0<L_CRB  ≤ 10
	n/a
	≤ 11.0

	
	
	>10
	n/a
	≤ 6.0

	
	7-90 
	>44
	n/a
	≤ 5.0

	
	91-142
	n/a
	>142
	≤ 2.0

	Note 1:
RB_start indicates the lowest RB index of transmitted resource blocks
Note 2:
L_CRB is the length of a contiguous resource block allocation
Note 3:
For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per  slot basis
Note 4:
For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe


For a CA bandwidth configuration of 100 RB + 100 RB, for one example, consider RB_start in the range 24 - 105 as highlighted in the table above.  With L_CRB > 64 RB's, the allowed A-MPR is 6 dB.  If the L_CRB is less than 64 (say, 19 RB), then the allowed A-MPR is none.  However, if CA_NS_01 were not signaled and therefore the additional requirements associated with it were not required, an MPR of 1 dB would have been allowed for this same exact waveform with QPSK modulation.  An MPR of 2 dB would have been allowed if the modulation were 16-QAM.  But, when CA_NS_01 is signaled, no A-MPR at all is allowed.
Many other examples can be found.  The same issue is present for the multi-cluster A-MPR formula as well.
Proposal
We propose to correct the A-MPR tables for contiguous allocation and the A-MPR formula for multi-cluster allocation by introducing a maximization function between the A-MPR and the MPR.  That is, A-MPR = max(MPR, A-MPRCA) where A-MPRCA is defined in section 6.2.4A and MPR is defined in section 6.2.3A of 36.101.  In this way, we preserve the prior work in defining A-MPR to be total backoff for CA_NS, but we also guard against the case that A-MPRCA is smaller than MPR.  Furthermore, defining A-MPR in such a way also preserves the meaning and usage of the term in the Pcmax equations.
3. Conclusion
In this contribution, we have highlighted a technical inconsistency and error in the specification for carrier aggregation.  When additional spectrum emission requirements are signalled by the network via CA_NS, it has been agreed that the A-MPR should represent the total backoff; it is not additive to MPR.  However, there are cases where the A-MPR is less than MPR which we believe to be incorrect.  Thus, we propose that A-MPR is to be defined as the maximum between A-MPRCA and MPR.  CR's are provided in [1] and [2].
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