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1 Introduction
During RAN4 #94bis-e meeting, WF[1] was approved for MPR assumption on intra-band UL non-contiguous CA, 2PA architecture will be focused in Rel-16 when defining MPR. 
This paper provides further analysis on intra-band UL non-contiguous CA MPR requirement. 
2 Discussion
2.1 Framework for intra-band NC CA MPR
2.1.1 LTE intra-band NC CA MPR 
In TS 36.101, LTE intra-band NC CA MPR is specified as below:

	For intra-band non-contiguous carrier aggregation with two uplink carriers MPR is specified for E-UTRA CA configurations with a maximum possible WGAP ≤ 35 MHz; the allowed MPR is

MPR = CEIL {MN, 0.5}

where MN is defined as follows

MN=

-0.125 N + 18.25

; 2 ≤ N ≤ 50

-0.0333 N + 13.67

; 50 < N ≤ 200

where N= NRB_alloc is the number of allocated resource blocks.


In TR 36.833, UE RF architecture is provided as below in which 1PA is adopted and Wgap ≤35MHz between CCs is assumed. It means 75MHz separation span for 1PA is assumed.

[image: image1.emf]A/D

A/D

A/D

A/D

Main 

tranceiver

Rx

Tx

Duplex filter

DL UL DL

A/D

A/D

A/D

A/D

Diversity 

receiver

Rx

Rx filter

BAND A

PA

Signal 

Division

Signal 

Division

D/A

D/A

D/A

D/A

UL


From the MA equation, we can see MPR is within [12, 18]dB range for RB number≤50(which equals to 1/4 NRB,agg), MPR is within [7, 12]dB range for 50<RB number≤200. 
Observation 1: 75MHz maximum separation span with 1PA is assumed for LTE intra-band UL NC CA, and the upper limit of MPR is 18dB for 1+1 RB allocation case.
2.1.2 Intra-band NC ENDC MPR for 41-n41

For intra-band non-contiguous ENDC, 2PA architecture is assumed for 41-n41. Considering RIMD issue, only measurement on MPR evaluation is used, Equal power fallback for each CC is assumed. In TS 38.101-3, MPR is specified as below:

	MPRENDC = MA


Where MA is defined as follows

MA = 
18
; 
0 ≤ B < 1.0




17
; 
1.0 ≤ B < 2.0




16
; 
2.0 ≤ B < 5.0




15
; 
5.0 ≤ B

Where:



For UEs supporting dynamic power sharing,





B = (LCRB_alloc, E-UTRA * 12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000,000
Where SCSNR = 15 kHz is assumed in calculation of B.

Where SCSE-UTRA = 15 kHz is assumed in calculation of B.


With equal power fallback assumption, actually the MPR for ENDC 41-n41 with Equal RBs on LTE and NR side can be reused for NR UL NC CA. for 1+1 RB case, it is the upper limit MPR as 18dB. Theoretically, for cased unequal RB number is allocated on CCs, MPR would be larger with equal power assumption.
Observation 2: for 2PA architecture, same MPR of intra-band NC ENDC can be applied for intra-band NC UL CA with RB number is equally allocated on each CC.

Proposal 1: for 1+1 RB case, 18dB MPR is reused for intra-band NC UL CA.
Proposal 2: MPR is defined as formula based on allocation size, approach similar to intra-band non-contiguous ENDC MPRENDC specified in TS 38.101-3.
2.2 MPR measurements
2.2.1 How to measure on intra-band NC UL CA MPR
When we evaluate MPR for intra-band NC ENDC, the following measurement method was raised, equal backoff on each CC is utilized:
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Observation 3: similar measurement methodology could be used for evaluating the intra-band UL NC CA MPR, but with equal PSD backoff on each CC.
We have some initial test with the above methodology, the test configuration is as below:

	CC configuration and gap
	RB configuration 
	BO
	Limit factor

	100MHz+100MHz with 200MHz gap(400MHz separation)
	1RB+1RB
	~15dB
	IM3 fall into -30dBm/MHz range

	100MHz+100MHz with 200MHz gap(400MHz separation)
	Full RB + full RB
	~9dB
	Outer ACLR


With the above test method, we have a question on the RF architecture: whether there could be implementation with 2PA combined into 1 antenna? If yes, such test method may not suitable.
Question: whether there could be implementation with 2PA combined into 1 antenna for intra-band NC CA?
3 Conclusion

In this contribution we discussed on the open issues on intra-band non-contiguous UL CA MPR, according to the analysis, we have the following proposals: 
Observation 1: 75MHz maximum separation span with 1PA is assumed for LTE intra-band UL NC CA, and the upper limit of MPR is 18dB for 1+1 RB allocation case.

Observation 2: for 2PA architecture, same MPR of intra-band NC ENDC can be applied for intra-band NC UL CA with RB number is equally allocated on each CC.

Proposal 1: for 1+1 RB case, 18dB MPR is reused for intra-band NC UL CA.

Proposal 2: MPR is defined as formula based on allocation size, approach similar to intra-band non-contiguous ENDC MPRENDC specified in TS 38.101-3.

Question: whether there could be implementation with 2PA combined into 1 antenna for intra-band NC CA?
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