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1 Introduction

In the previous RAN4 #64 meeting in Qingdao, the UE transmitter’s architecture and unwanted emission requirements(ACLR, OOB spectrum emission mask and spurious emission) are determined for simultaneous transmission of intra non-contiguous CA[1][2][3]. So in this paper, we provide the required MPR values according to the band gap when the duplexer attenuation level is considered to meet the unwanted emission levels for band 25. And also we propose our views how to specify the required MPR level according to the band gap between CC1 and CC2.
2 RF simulation assumption for intra-non contiguous CA
In this section, the required MPR levels for intra-contiguous CA are simulated using the reference Tx architecture with single PA in figure1. The simulation parameter and assumption are below as table 1,2, and 3. In this paper, we provide required MPR values for 16QAM based on the allocated RB ratios A (Number of allocated RBs / Number of total RBs) according to the band gap between inter CCs. The required MPR masks are determined meeting UE Tx requirements such as ACLR, SEM, SE and UE-to-UE coexistence requirements. 
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Figure 1: Reference UE Transmitter architecture for intra band non-contiguous CA

The basic RF simulation assumptions and parameters are given below;
· Basic simulation assumption and parameters

· Tx architecture[1] : Single PA/Single antenna model (Reference RF architecture)
· General SEM/ Spurios emission / OOB emission [2] : Use the RAN4 agreement 
· As a basis Individual sublocks will follow single E-UTRA carrier SEM (and spurios emission requirements) 
· When spurios emission domain of CC1 falls into OOB domain of CC2 or vice versa it is not taken into account (in practice always lower than SEM)
· If two SEMs overlap then the SEM which allowes higher PSD for emisions is selected
· If SEM or spurios emission requirement of CC1 overlaps the channel bandwidth of CC2 or vice versa it is not taken into account.
· Channel Bandwidth in Band 25

· 10MHz(50RBs)+ 10MHz(50RBs)
· Band Gap between inter CCs : 

· 5MHz, 10MHz, 20MHz
· Modulator impairments

· I/Q imbalance
: 25 dBc

· Carrier leakage: 25 dBc

·  Counter IM3 : 60dBc
· ACLR requirement [3]: Use the RAN4 agreement
· Adjacent channel leakage ratio for non-contiguous intraband CA is defined as a ratio of 
· The sum of the filtered mean powers cantered on the assigned channel frequencies and

· The filtered mean power centered on a frequency channel adjacent to one of the respective sub-block edges

· UTRAACLR1 = 33 dB, UTRAACLR2 = 36 dB E- UTRAACLR1 = 30 dB
· UTRAACLR1 and UTRAACLR2
· UTRAACLR1 is required to be met in the sub-block gap when the gap bandwidth Wgap is 5MHz≤Wgap <15MHz.
· Both UTRAACLR1 and UTRAACLR2 are required to be met in the sub-block gap when the gap bandwidth Wgap is 15MHz≤Wgap
· E-UTRAACLR
· E- UTRAACLR1 adjacent channel power measurement bandwidth equals the sub-block bandwidth that it is adjacent to. 

· In case the sub-block gap is smaller than other of the sub-blocks then for that sub-block no E-UTRAACLR requirement is set for the gap.
· PA operating point : Pout = 22dBm when full RBs allocated in REL-8 100RB QPSK
3 Analysis for required MPR values for intra-non contiguous_CA
In this chapter, we provide required MPR simulation results based on allocated RB ratios according to the inter-carrier spacing (e. g. between the band gaps of inter CCs). For the duplexer attenuation in Band25, we can assume about minimum 20dB in the adjacent UL frequency.
For the multi-clustered transmission in intra-band non contiguous CA, we analyzed the required MPR values according to band gap between inter CC.
For the UE of band 25, the MPR should be applied by 2dB by using 16QAM modulation schemes and also, the UE should protect the UEs of band 2&25 when band25 UEs are closed to band 2&25 UE in 1930MHz~1995MHz. The UE-to-UE co-existence requirement is -50dBm/MHz as figure 2. 
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Figure 2: The unwanted emission requirements for UE of Band25
Figure 3~6 is the required MPR masks according to the allocated RB ratios in the band gap (5MHz, 10MHz, 20MHz and 45MHz) respectively of Band25 to meet the ACLR, general SEM, spurious emissions and UE-to-UE coexistence requirements. From the simulation results, we can see the maximum required MPR value is about 17 dB to satisfy the transmitter unwanted emission requirements when we consider the duplexer attenuation with 20dB in Band25.
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Figure 3: Required MPR values when the inter-carrier spacing is 5MHz for UE of Band25
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Figure 4: Required MPR values when the inter-carrier spacing is 10MHz for UE of Band25
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Figure 5: Required MPR values when the inter-carrier spacing is 20MHz for UE of Band25

Figure 6: Required MPR values when the inter-carrier spacing is 45MHz for UE of Band 25

Figure 6 shows the required MPR values when two CCs inter spacing gap is 45MHz.  From these simulation results, we can see that the required MPR mask for 45MHz inter-carrier spacing gap covers all inter-carrier spacing gaps such as 5MHz, 10MHz, 20MHz and 45MHz.
So, we propose as follow
Proposal 1: For the required MPR mask to intra-band non-contiguous CA for Band25, duplexer’s minimum attenuation level with 20dB should be consider when each CC’s channel BW is equal and larger than 10MHz.

Proposal 2: The required MPR mask when the inter-carrier spacing is 45MHz, covers all inter-carrier spacing gaps for 10MHz+10MHz intra-band non-contiguous CA.
4 Conclusions

In this contribution we provided RF simulation results of the required MPR masks for intra-band non-contiguous CA.  From the simulation results, we propose follow proposals
Proposal 1: For the required MPR mask to intra-band non-contiguous CA for Band25, duplexer’s minimum attenuation level with 20dB should be consider when each CC’s channel BW is equal and larger than 10MHz.

Proposal 2: The required MPR mask when the inter-carrier spacing is 45MHz, covers all inter-carrier spacing gaps for 10MHz+10MHz intra-band non-contiguous CA.
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