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1. Introduction
Almost contiguous A-MPR scheme has been discussed in several meetings [1-4] and in RAN4#74Bis a CR [5] to modify A-MPR specification in sections 6.2.4A.1 through 6.2.4A.5 for CA_NS 01, 02, 03 and 05 was noted due to lack of validation results. Motorola Mobility has been proposing modification to A-MPR [4,5] and Nokia to MPR in section 6.2.3A [2]. We believe that if this scheme is applied, it can be applied to both because in CA, MPR and A-MPR are mutually exclusive.
This paper present some validation results against almost contiguous A-MPR proposal in [4] and [5].
2. Discussion

Commercial UL CA deployment has not happened in any network and so far we do not have feedback from commercial UL CA certified terminals and therefore CA MPR and A-MPR specifications are still mostly relying on simulations. Simulations are based on modelling of PA’s and very typically these models are not always including memory effects and rarely they are from PA that was designed against the specification for that network feature in question, like contiguous CA in the case of almost contiguous. Let the reader be reminded that also the excitation signal is also quite complex, very wideband signal with non-contiguous RB allocation with 16QAM modulation. In practice, we have found out that PA’s are not as good as the models have predicted [6] [7]. 
2.1. Evaluation results

We took some measurements with recent almost commercial PA’s meant for contiguous UL CA on selected cases and compared results with existing specification and proposed almost contiguous specification. Table 1 summarizes the specification for A-MPR and also shows parameters for the spec is derived. For the cases, almost contiguous proposal in [5] would allow 1 and 2.5 dB less back off for the PA.  
Table 1 Specification for A-MPR in current spec and almost contiguous proposal

	CA_NS
	Band
	Combination
	CC1
	CC2
	A-MPR calculation

	
	
	
	RB start
	Lcrb
	RB start
	Lcrb
	RB end
	N punch
	A
	NC Spec, non CEIL
	NC A-MPR
	Cont Spec
	MAC in R4-152218
	A-MPR in R4-152274
	A-MPR spec tightening due to almost contiguous

	
	
	
	
	
	
	
	
	
	
	[dB]
	[dB]
	[dB]
	[dB]
	[dB]
	[dB]

	5
	38
	15+15
	7
	64
	4
	64
	142
	8
	0.853
	7.36
	7.5
	6
	6.26
	6.50
	1.00

	6
	7
	
	7
	64
	4
	64
	142
	8
	0.853
	8.62
	9
	6
	6.26
	6.50
	2.50


The measurements results of PA’s from three different PA’s for the cases in Table 1 are shown in Table 2. The last two columns express the margin to spec compared to average of three measurement results. Of the PA’s, the Vendor C PA represents most mature solution and fulfills the other specs. 

Table 2 Measurements result compared to existing specification and almost contiguous proposal
	CA_NS
	Band
	CC1
	CC2
	Measurements
	Comparison

	
	
	RB start
	Lcrb
	RB start
	Lcrb
	Vendor A
	Vendor B
	Vendor C
	Spec fail (avg) against R4-152274
	Spec fail against current NC

	
	
	
	
	
	
	[dB]
	[dB]
	[dB]
	[dB]
	 

	5
	38
	7
	64
	4
	64
	8.5
	6.7
	7.9
	1.20
	0.2

	6
	7
	7
	64
	4
	64
	8.5
	6.7
	7
	0.90
	-1.6


The spec as such is quite tight and on average PA’s fail even the existing spec for CA_NS_05 and none of the PA’s would pass the proposed almost contiguous spec. 

In principle we support the almost contiguous proposal as it provides more continuity to the specification  for back off but given the measurement results presented and other documented uncertainties [6,7], we feel that the understanding on PA’s behavior is not mature enough especially with non-contiguous allocations. RAN4 should study the validity of the current spec for non-contiguous allocations and the proposed almost contiguous spec with feedback from emerging commercial solutions for UL CA before re-structuring the specification to avoid further changes to the already complex MPR and A-MPR structure in CA.
3. Conclusion
Measurement results were presented and compared to almost contiguous proposal in R4-152274 [5]. Proposal would mean that some PA samples would fail the spec in cases where the same sample would pass the current spec. We feel that we can not agree with the almost contiguous proposal and see that RAN4 needs more time to evaluate the current spec against existing solutions to avoid even further changes to the specification. 
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