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1. Introduction
Tough requirements on number of supported bands is leading to studies how existing HW could be re-used for other bands. In some several cases frequency bands are overlapping so that frequency selective components can be re-used. Sometimes regulatory emission limits prevent the usage and some cases re-use has been built in to the specification. In this paper we propose a minor spec relaxation to multi-cluster A-MPR in CA_NS_05 to enable re-use of CA_41C (and B41) HW for CA_38C enabling lower cost and lower complexity device support for CA_38C.    

2. Discussion
B41 and B38 frequencies are shown in table 1 [1]. The B38 frequencies lie totally inside B41. 

Table 1 B38 and B41 frequencies from 36.101

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	38
	2570 MHz
	–
	2620 MHz
	2570 MHz
	–
	2620 MHz
	TDD

	41
	2496 MHz
	
	2690 MHz
	2496 MHz
	
	2690 MHz
	TDD


B41 and CA_41C support in realized in large population of smartphones with split filter solution. To support all possible intra-band CA channel arrangement combinations, these filters need to overlap with each other and none of the split filters match exactly B38 frequencies. 
2.1. B41 filter performance

One possible split for the B41 filters is shown in table 2.

Table 2 B41 filter split

	Filter
	Lower frequency [MHz]
	Upper frequency [MHz]

	B41A
	2496
	2566

	B41B
	2525
	2620

	B41C
	2580
	2690


The B41B filter (highlighted) frequencies support full B38 frequencies but the pass band is larger than B38 only. The filter roll of  is slower also on the upper side and it cannot provide sufficient rejection to the frequencies above 2645 MHz where below -40 dBm / 1 MHz emissions are required in CA_NS_05 signaling according to sub-section 6.6.3.3A.4 in [1].
The filter responses from B38 filter and two different vendors B41B filter are shown in Figure 1.
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Figure 1 Typical filter response of B38 and two B41B filters
B41B filters provide marginal 2-3 dB rejections where as B38 filter provides more than 20 dB rejection in typical cases. Guaranteed worst case rejection for B38 filter is 8 dB but for B41B filters the 2645 to 2690 MHz rejection is only ~0.4 dB better than worst case pass band loss i.e. relative rejection is very close to zero. B41B filter still provides enough attenuation for OOB requirement which is 85 MHz from band edge.

2.2. Measurement results

CA_NS_05 A-MPR was originally written with the PA emissions only included. Huawei and Nokia provided simulations results in [2] and [3] and Nokia proposal was written to way forward [4] in RAN4#64 in Qingdao. Next meeting then introduced CR [5] to capture the A-MPR in to TR. Measurement results were never submitted and it is probable that PA models for the simulations were extracted from PA’s that did not support CA_38C hence it is probable that simulations did yield optimistic results. 
Overall, we have noticed that simulations yield optimistic results for A-MPR results. In RAN4#75 Fukuoka, similar discrepancy between measurements and simulations for CA_NS_07 were discussed in [6] and correction to specification was agreed with CR [7]. CA_NS_06 measurement and simulation discrepancy for contiguous allocations were discussed in RAN4#74Bis Rio in [8] and CR was agreed in RAN4#75 Fukuoka [9]. In this meeting, there is a contribution for CA_NS_06 non-contiguous allocation A-MPR [10] where even the simulations with model from exact same PA do not yield equal results for A-MPR. 
For this work, for CA_NS_05, we have executed measurement campaigns to verify the needed A-MPR. Key results are shown in Figure 2. Following observations can be made:

Observation1: CA_NS_05 A-MPR for non-contiguous resource allocation specification is incorrect. CA_38C capable PA’s do not meet the specification.

Observation2: With the B38 dedicated filter, CA_NS_05 A-MPR spec can be met

Observation3: With B41B filter, neither vendors A or B will meet the spec. 
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Figure 2 Measurement results of needed A-MPR on CA_38C when CA_NS_05 is signalled and emissions according to 6.6.3.3A.4 are required 
2.3.  Spec proposal

As discussed in the previous sections, there is an opportunity to simplify device HW and create larger eco-system by enabling CA_38C support with CA_41C hardware. Needed correction to specification is to allow more A-MPR for multi-cluster resource allocations. Current specification is shown below for reference:
Where MA is defined as follows 

MA = -14.17 A + 16.50

; 0 ≤ A < 0.60

 -2.50 A + 9.50


; 0.60 ≤ A ≤ 1

Our proposal for new specification is shown below. For convenience, existing speci and new proposed spec are drawn in to the Figure 2.
Proposal 1: Our proposal for new A-MPR specification for multi-cluster resource allocation in CA_NS_05 is:

Where MA is defined as follows 

MA = -11.7 A + 20.8

; 0 ≤ A < 0.70

 -6 A + 16.9


; 0.70 ≤ A ≤ 1

3. Conclusion
Possibility to extend eco system for UL CA by enabling CA_38C support with CA_41C HW was discussed. Three observations from measurement results were made:
Observation1: CA_NS_05 A-MPR for non-contiguous resource allocation specification is incorrect. CA_38C capable PA’s do not meet the specification.

Observation2: With the B38 dedicated filter, CA_NS_05 spec can be met

Observation3: With B41B filter, neither vendors A or B will meet the spec. 
To enable co-banding a proposal for spefication change was made:
Proposal 1: Our proposal for new A-MPR specification for multi-cluster resource allocation in CA_NS_05 is:

Where MA is defined as follows 

MA = -11.7 A + 20.8

; 0 ≤ A < 0.70

 -6 A + 16.9


; 0.70 ≤ A ≤ 1
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