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1. Introduction
Recent laboratory verification has indicated that PA linearity with multicluster signal is not as good as simulation models imply. This paper describes verification results of two best performing PA’s that support CA_7C and presents a possible correction to the spec. This paper is accompanied with a CR.
This same paper was submitter to RAN4#76 Beijing [7]
2. Discussion
Multi cluster A-MPR for CA_7C under CA_NS_06 signaling was tentatively agreed in RAN4#64 Qingdao based on Nokia Corporation simulation in [1]. It was agreed in the WF [2] to write the Nokia proposed multicluster formula to the TR [3] and further detail it later if needed. In RAN4#64Bis Santa Rosa, Qualcomm simulations [4] indicated that the original proposed spec allowed enough A-MPR for devices to pass the conformance. 
The simulation models at that time were derived from PA’s that were not designed to support CA_7C. In general, PA models seems to yield quite optimistic results with multicluster signal and the spec was created with practically zero margin against the simulated performance [1]. Qualcomm original simulation results in [4] were even more optimistic. 
2.1. New simulations results

Recently, we have modelled CA_7C capable near production PA and ran simulations in effort to verify PA capability. Simulation results shown in Figure 1 shows that PA can not meet the current specification. Fail is marginal and mostly in the high allocation ratio part. However, as will be shown in next sub-section, the model is still too optimistic to agree with the measurement results. 

[image: image1.emf]Allocation ratio

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

A

-

M

P

R

 

[

d

B

]

0

5

10

15

20

CA NS06 16QAM 2CC NC Backoff BW=20+20

Simulator

Existing Spec

Proposed Spec


Figure 1 Simulation results of multi cluster simulation with new PA model agains CA_NS_06 emission requirement
2.2. Measurement results
The measurement results are summarized in Figure 2. Vendor A performs much better than Vendor B. Neither can meet the existing spec.

The simulation model was extracted from vendor A sample 2.
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Figure 2 CA_7C verification to meet CA_NS_06 requirement

2.3. Specification correction proposal
The current non-contiguous resource allocation specification for CA_7C in CA_NS_06 signaling is shown below

MA =
-23.33A + 17.5

; 0 ≤ A < 0.15

-7.65A + 15.15


; 0.15 ≤ A ≤ 1

Proposal: We would like to propose to change the CA_7C non-contiguous resource allocation A-MPR spec under CA_NS_06 signaling to following:

MA =
-13.33A + 17.5

; 0 ≤ A < 0.15

-6.47A + 16.47


; 0.15 ≤ A ≤ 1

3. Conclusion
New verification and simulation results were presented and a correction to specification was proposed:
Proposal: We would like to propose to change the CA_7C non-contiguous resource allocation A-MPR spec under CA_NS_06 signaling to following:

MA =
-13.33A + 17.5

; 0 ≤ A < 0.15

-6.47A + 16.47


; 0.15 ≤ A ≤ 1

Reference

[1] R4-124333, “CA_7C A-MPR for multicluster transmissions”, Nokia Corporation, 3GPP TSG-RAN WG4 Meeting #64, Qingdao, China, August 13rd – 17th, 2012
[2] R4-124972, “Way forward for CA7 AMPR”, China Unicom,Nokia, Qualcomm, ZTE, HuaWei, 3GPP TSG-RAN WG4 meeting #64, Qingdao, P. R. China, 13-17 August, 2012

[3] R4-124996, “TP of A-MPR for LTE_CA_B7”, China Unicom, Nokia, Qualcomm, ZTE, 3GPP TSG-RAN WG4 Meeting #64, Qingdao, P. R. China, 13 - 17 August 2012

[4] R4-125841, “CA_7 Multi-Cluster A-MPR”, Qualcomm Incorporated, 3GPP TSG-RAN WG4 Meeting #64bis, Santa Rosa, CA, October 8th – 12th, 2012


[5] R4-152225, “A-MPR correction for CA_7C”, Qualcomm Incorporated, 3GPP TSG-RAN WG4 #74bis, Rio de Janeiro, Brazil, April 20th – 24th, 2015
[6] R4-153699, “Correction to CA_7C A-MPR in CA-NS_06”, 3GPP TSG-RAN WG4 Meeting #75, Fukuoka, Japan, 25 – 29 May, 2015
[7] R4-154197, “CA_NS_06 CA_7C non-contiguous RB allocation A-MPR evaluation results”, Qualcomm Incorporated, 3GPP TSG-RAN WG4 Meeting #76, Beijing, China, 24 – 28 Aug, 2015
1
1

