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Introduction
This document presents PA noise measurements to study the impact on asynchronous n40-n41 network operation onto UE to UE coexistence requirements based on the last meeting’s assumptions captured in Way Forward [1].
Discussion
Background
At last RAN4 meeting #97e, 
· It was agreed in WF [1] to study UE to UE coexistence spurious emission requirements for the case of asynchronous n40 n41 network operation with the following assumptions:
· Study n40 transmitter spurious emission levels in n41 frequency range, assuming 20dB n40 filter attenuation;
· Study n41 transmitter spurious emission levels in n40 frequency range, assuming 9dB filter attenuation;
· For n40 spurious emissions, study if resource allocations need to be restricted for a given Channel Bandwidth (CBW);
· Introduction of a new NS_xx/ A-MPR is not considered; and
· It has been discussed to extend n40 operation to support up to 100MHz CBW operation.

It should be also repeated that in TS 38.101-1 Rel-17.0.0, n40 operation is specified up to 80MHz CBW and both n41 range protection from an n40 transmitter and n40 range protection from an n41 transmitter are not specified since RAN4 has always assumed synchronous network operation. We therefore make the following observations:

Observation 1: Synchronous network operation between n40 and n41 is the RAN 4 baseline assumption. It is, for example, the baseline assumption for CA_n40-n41.

Observation 2: Asynchronous network operation between band n41 and n40 is a network architecture issue. UEs should not pay the price and synchronous networks should not bear the consequences of asynchronous network architectures.

Power Amplifier Calibration
We present PA spurious emission measurements to study UE to UE coexistence for asynchronous n40-n41 networks using the following Power Amplifier (PA) calibration assumptions:
· PA calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR;
· Post PA losses: 4dB;
· Power Class 3 (PC3) operation;
· Local Oscillator (LO) leakage: -28dBc;
· IQ Image rejection: -28dB; and
· C-IM3: -60dBc, C-IM5: -70dBc.
Though we think better filter data can be used for UE to UE coexistence analysis, for the analysis we use the WF filter assumptions:
· n40 filter rejection in n41 frequency range: 20dB
· n41 filter rejection in n41 frequency range: 9dB,
and the following transmit carrier frequency assumptions:
· n40 transmitter carrier frequency: highest channel in n40;
· n41 transmitter carrier frequency: lowest channel in n41 [2496-2690MHz].
Measurement Results
Figure 1 shows the measured PC3 n40 antenna referred spurious emission levels in n41 frequency range vs. n40 CBW with modulated carrier positioned at the highest available channel. Figure 1 assumes 20dB filter rejection.

The n40 PC3 spurious emission level falling in n41 range is:
· -50.9 dBm/MHz for n40 100MHz CBW;
· -54.9 dBm/MHz for n40 80MHz CBW.

[image: ]
[bookmark: _Ref61531805]Figure 1: n40 PC3 spurious emission levels in n41 vs n40 CBW for carrier at highest channel.
For fully allocated waveforms, the spurious emissions can be assumed nearly symmetrical. Therefore, assuming 9dB filter attenuation, the n41 100MHz CBW PC3 spurious emission level falling in n40 frequency range is -39.9dBm/MHz for carrier positioned at the lowest channel. 

Observation 3: 
· The PC3 n40 UE spurious level of -50 dBm/MHz falling in n41 frequency range can only be met with sufficient margin for CBW<= 80MHz; and
· The n41 spurious emission limit of -50dBm/MHz falling in n40 frequency range can not be met for PC3 and PC2 UEs using WF assumptions.


However, we note thatto the best of our knowledge in China, the n41 spectrum starts at 2515MHz. This represents a 19MHz frequency gap from the lower edge of band n41 which helps reduce the spurious emission levels for both bands. Considering this additional 19MHz gap, we can extrapolate from Figure 1 the following PC3 n40 emission levels in n41 range:
· -55 dBm/MHz for n40 100MHz CBW operation; and
· -58 dBm/MHz for n40 80MHz CBW operation.

We therefore make the following proposal:

Proposal: Do not introduce UE to UE coexistence requirements for asynchronous n40/n41 network operation considering the following restrictions:
For the case of n40 spurious emissions falling in n41 range:
- assume 20dB filter rejection, restrict n40 operation to 80MHz CBW, and assume an extra 19MHz gap for n41 operation in China.
For the case of n41 spurious emissions falling in n40 range:
- assume 20dB filter rejection, and an extra 19MHz gap for n41 operation in China.

Note also that 100MHz CBW in n40 is a relative BW ratio of 4.3%, thereby exceeding the RAN4 maximum criteria. By restricting n40 operation to 80MHz channel bandwidth, we avoid the introduction of Delta-MPR and therefore, this restriction brings additional benefits from an uplink link budget perspective.

Observation 4: Restricting n40 UL to 80MHz prevents the introduction of Delta-MPR and is therefore beneficial for uplink performance.
 
Conclusion
In this contribution, we present PA spurious emission measurements to study UE to UE coexistence in the case of asynchronous n40 n41 network operation and make following proposal:

Proposal: Do not introduce UE to UE coexistence requirements for asynchronous n40/n41 network operation considering the following restrictions:
For the case of n40 spurious emissions falling in n41 range:
- assume 20dB filter rejection, restrict n40 operation to 80MHz CBW, and assume an extra 19MHz gap for n41 operation in China.
For the case of n41 spurious emissions falling in n40 range:
- assume 20dB filter rejection, and extra 19MHz gap for n41 operation in China.
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