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1. Introduction
In this document, we analyze PC3/PC2 MPR for 1LO architecture
2. Discussion
2.1. WF Summary and Background
MPR for NC-ULCA was agreed last meeting. The only issue is what to use for MPR when only 1CC is allocated.
In this contribution we assess if MPR is required when RB allocations are allocated in only 1CC or verify that the highlighted condition below is true.
This objective is consistent with the WF assumptions [1] reproduced in the snippet below:

Agreement:

WF on 2CC and 1CC fallback PC2 MPR mapping for a UE configured for intra-band non-contiguous UL CA:
· When dualPA-Architecture is reported (2LO case, at least one full power PA exists, TxD does not apply) and it is applicable to any bandwidth separation class and any gap bandwidth :

· when RBs are allocated in both CC, PC2 MPR in section 3.3 of way forward R4-2114948 applies

· when RBs are allocated only in one CC, Table 6.2.2-2 of R17 38.101-1 applies 

· When dualPA-Architecture is absent (1LO case) and it is applicable only to bandwidth separation class ≤ 200MHz AND Gap Bandwidth ≤ aggregated BW: 

· If TxD is signalled

· when RBs are allocated in both CC, the MPR in Section 1.3 of WF R4-2119955 applies
· when RBs are allocated only in one CC, 2Tx 1CC PC2 Table in R4-2119971 draftCR applies
· If TxD is not signalled, 1Tx PC2 in Table 6.2.2-2 applies.
· when RBs are allocated in both CC, the MPR in Section 1.3 of WF R4-2119955 applies
· when RBs are allocated only in one CC, Table [6.2.2-2] of R17 38.101-1 applies
The concern is the 3rd order intermodulation product between the TX allocation and the LO leakage/Image when the LO is not at the center of the channel BW in the NC-ULCA case. When the LO is not at the center of the channel BW, depending on the NC -ULCA configuration, the spurious limit requirement is -30dBm/MHz as opposed to -13dBm/MHz as in the single CC fall back case. The intermodulation product is partially offset by the fact that the LO leakage and image must be reduced to allow 1PA NC-ULCA operation as described in [2]. 

When determining the single CC MPR, the MPR allowed for outer allocations was determined by the general requirement failure that may not be determined by the 3rd order intermodulation case, so there may be some margin between before emission failure with no MPR. However, when the spurious limit is dropped in addition to the LO leakage and Image, then care must be taken to determine the MPR that may or may not be needed. The following sections determine the margin to the spurious limit for the 1CC case and the NC-ULCA case with 1CC allocated with no LO shifting. The issue is illustrated in Figure 2.1-1.
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Figure 2.1-1: Effect of fallback to 1CC MPR for scenario with LO in a fixed position.

2.2. 1CC MPR (PC2 and PC3)
Measurement Assumptions:
· PA calibrated to MPR1 100RB0 for PC2 and PC3
· LO = -28dBc, Image = -28dBc

· General TX requirements must be met as per sub clause… 
· Channel BW: 40MHz

· 1RB215.
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Figure 2.2-1: Measured plot shows no backoff required to meet -13dBm/MHz with some margin for PC3 (left) and PC2 (right)
2.3. NC-ULCA MPR with PRB in only 1CC (PC2 and PC3)
· 1PA architecture 
· PA calibrated to MPR1 100RB0 for both PC2 and PC3
· LO = -36dBc, Image = -39Bc; per recommendation in [2] 
· NC-ULCA General TX requirements met per sub clause 6.5A.2.2.2 in 38.101-1.
· Channel BW configuration: 20MHz (CC1) + 40MHz gap + 40MHz (CC2)

· No PRB (CC1); 1RB215 (CC2); Measure SEM margin in -30dBm/MHz. No change in LO position with fallback to 1CC.
Measured plot at antenna shows [5.5/6.5] dB backoff required for PC3/PC2 respectively to meet -30dBm/MHz.

Fall-back back-off falls to 0dB for 1CC MPR when allocation size >= [9/11.52] MHz for PC3/PC2 respectively.
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Figure 2.3-1: Measured plot shows 5dB backoff required to meet -30dBm/MHz with reduced LO leakage for PC3
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Figure 2.3-2: Measured plot shows 6dB backoff required to meet -30dBm/MHz with reduced LO leakage for PC2

[image: image8.png]RefOffset 176 48 MkrS 2.674 48 G
1060 _Rer 2750 dam Band Power -31.493 dBm|

VBW 30 KHz*




[image: image9.png]1175 MkrS 2.665 43 Gl
o co0 _Rer 750 dom Band Power -31.170 dBm|

= -

AT ST

enter 25810 GHz Span 2200 M
Res BW 300 kHz VBW 30 KHz* Sweep 24.67 ms (1001 ps)





Figure 2.3-3: Measured plot shows allocation must increase to maintain single CC MPR (no backoff)  for PC3 (left) and PC2 (right)
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Figure 2.3-4: Measured plot shows back-off of fallback MPR Vs allocation size for PC2 and PC3.

2.4. Specification
NC-ULCA MPR can fallback to 1CC MPR when allocation size >= [9/11.5] MHz for PC3/PC2 respectively else Backoff varies with allocation size according to Figure 2.3-4. The maximum backoff of the 1CC MPR and fallback MPR should be taken.
3. Conclusion

Proposal 1: NC-ULCA MPR can fallback to 1CC MPR when allocation size >= [9/11.5] MHz for PC3/PC2 respectively else Backoff varies with allocation size according to Figure 2.3-4. The maximum backoff of the 1CC MPR and fallback MPR should be taken.
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