3GPP TSG RAN WG4 Meeting #67
R4-132512
Fukuoka, JAPAN, 20th – 24th May, 2013
Agenda Item:
7.11.1
Source:
LG Electronics
Title:
General MPR mask for 2ULs intra-band NC CA in Band 4
Document for:
Discussion and Approval
1 Introduction

In the previous RAN4 #66BIS meeting, the general MPR mask for band agonistic transmission were proposed, i.e. Band 25 when UE assumes 2UL transmission [1] for intra-band non-contiguous CA. But the 2ULs simultaneous transmission in Band 25 is not including in WI scope. So we provide the general MPR mask for intra-band NC CA in Band 4.
There was a proposal that RAN4 should consider the un-equal PSD transmission case to verify the MPR/A-MPR requirements [2]. So we provided simulation results with unequal PSD level according to the each channel bandwidth combination such as 2x10MHz and 2x20MHz.
2 RF simulation assumption for intra-band non-contiguous CA
In this section, the simulation assumptions for general required MPR levels for intra-band non-contiguous CA are given based on the reference Tx architecture agreed in [7], which is given in the following.
· Tx architecture[7] : Single PA, Single antenna model 
· Maximum 2-clustered transmission per sub-block
· General SEM, Spurious emission [2] : Use RAN4 agreement 

· ACLR requirement [3]: Use the RAN4 agreement
· Channel Bandwidth 

· 2x10MHz, 2x20MHz
· Band Gap between sub-blocks : 

· 5~25 MHz
· Modulator impairments

· I/Q imbalance
: 25 dBc

· Carrier leakage: 25 dBc

·  Counter IM3 : 60dBc
· PA operating point : Pout = 22dBm when full RBs allocated in REL-8 100RB QPSK
· PSD of sub-block : equal or unequal with 5 offset
In this paper, we provide general required MPR masks for 2UL transmission using 16QAM based on the number of allocated RB.
3 Analysis for general required MPR masks
In this section, we provide general required MPR results. The gap between the sub-block is assumed to be 5~25MHz in Band 4. The power difference of two sub-blocks is assumed to be 5 dB at the maximum level since the required MPR values are maximized at the 5dB power difference.
We also analyzed the required MPR values for multi-clustered case with maximum 2 clustered simultaneous transmissions in each sub-blocks as shown in figure 2.
Figure 3~4 are the simulation results for general required MPR. From the results, we can see that the maximum required MPR is up to 14dB. We can also observe that the required mask for MPR in unequal PSD case doesn’t seem to be larger than that in equal PSD as can be seen in Figure 3 and 4.
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(a) Equal PSD level (b) Unequal PSD level

Figure 2: Test conditions of unwanted emission requirements for Band 4 2ULs intra-NC CA UE
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(a) 2x10MHz intra-NC CA                                (b) 2x20MHz intra-NC CA
Figure 3: Required general MPR values for equal PSD in (a) and (b).
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(a) 2x10MHz intra-NC CA                            (b) 2x20MHz intra-NC CA
Figure 4: Required general MPR values for unequal PSD with 5dB offset in (a) and (b)
Figure 4 show the required general MPR with 5dB PSD offset between two sub-blocks according to the channel bandwidth 2x10MHz or 2x20MHz combinations. From the results, the required MPR for the unequal PSD level is similar or larger than that for the equal PSD.

From the simulation results, the allowed general MPR for the maximum output power, is analyzed as follows
Proposal 1: For the general MPR mask of intra-band non-contiguous CA, the following mask can are applied.

MPR = CEIL {MN, 0.5}

where MN is defined as follows

MN  =  14.0,

; 0< NRB_alloc ≤20

      15.34-0.067* NRB_alloc,
       ; 20< NRB_alloc ≤140
10.58-0.033* NRB_alloc,   
       ; 140<  NRB_alloc ≤200
Where NRB_alloc is the number of allocated resource blocks, CEIL{MN, 0.5} means rounding upwards to closest 0.5dB, i.e. MPR∈[4.0 4.5 5.0 5.5… 13.0 13.5 14.0]
Based on these simulation results, we propose that the general MPR mask could be defined for intra-band non-contiguous CA UE of Band 4. 

4 Conclusions

In this contribution we provided RF simulation results for the general required MPR mask for intra-band non-contiguous CA UE of Band 4.  From the simulation results, we propose as following
Proposal 1: For the general MPR mask of intra-band non-contiguous CA, the following mask can are applied.

MPR = CEIL {MN, 0.5}

where MN is defined as follows

MN  =  14.0,

; 0< NRB_alloc ≤20

      15.34-0.067* NRB_alloc,
       ; 20< NRB_alloc ≤140

10.58-0.033* NRB_alloc,   
       ; 140<  NRB_alloc ≤200
Where NRB_alloc is the number of allocated resource blocks, CEIL{MN, 0.5} means rounding upwards to closest 0.5dB, i.e. MPR∈[4.0 4.5 5.0 5.5… 13.0 13.5 14.0]
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