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1. Introduction
In this document, we discuss the impact of asynchronous operation of n41 - n40 coexistence.
2. Discussion
2.1. Background or Problem Description
· In China, operators are considering asynchronous deployment for n40 and n41 [1] [3].
· Previously in ran4, same TDD slot patterns were assumed for n40 and n41 for no overlapping RX/TX, and the NR coexistence requirements were removed [4] [5].

· Large NR BW and complex UE front end complexity and in device coexistence with ISM band challenges the filter design as discussed in [2].
· Relaxing the coexistence requirement removes the need for AMPR, but then the victim is subject to large TX emissions. A crude analysis with existing TDD filters shows that RX degradation can occur if the TX level is assumed to be at the standard OOB blocking level of -15dBm with the TX emissions at the other UE’s antenna relaxed at -40dBm/MHz. As much as 4-6dB RX degradation could occur. 
· So, relaxing the requirement should be approved with a consensus of both operators of n40 and n41. Since legacy UEs in the field do not apply AMPR, either the coexistence limit must be relaxed, or the maximum transmission BW must be specified.
· Observation 1: Removing the synchronous condition and relaxing the coexistence limit can degrade the victim RX performance by 4-6dB, so UL RB restriction should be considered as an alternative if this degradation is not acceptable.
2.2.  Analysis
· As per the assumptions outlined in WF [1], measurements were completed for large LCRB allocations and simulations were completed for large and small RB allocations. For large allocations, the measurement data shows more emissions than simulation due to high efficiency PA biasing causing more noise in the IM5 region.

· Measurements show that at Pc,max – MPR, no back-off is required for all channel BW to meet the n41->n40 -40dBm/MHz coexistence limit with 10dB filtering for power class 2 or no back-off is required to meet the -50dBm/MHz limit as long as the UL transmission BW is restricted to 40MHz in n41. See Figure 1a.
· Measurements show that at Pc,max – MPR, no back-off is required for all channel BW to meet the n40->n41 -40dBm/MHz coexistence limit with 20dB filtering for power class 2 or no back-off is required to meet the -50dBm/MHz limit as long as the UL transmission BW is restricted to 60MHz in n40. See Figure 1b.
· Simulations show 10dB back-off required to meet the n41->n40 -50dBm/MHz coexistence limit with 10dB filtering for power class 2 devices. The back off is due to 5th order distortion. No back-off would be required to meet the -40dBm/MHz with 10dB of filtering or with UL transmission BW restricted to 50MHz. This was verified in [2] for power class 3. See section 5 for simulations assuming power class 2.
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Figure 1: Measurement Data for UE-UE coexistence (data shown in section 4)
2.3.  Mitigation
It is worthy to note that in LTE, the maximum UL transmission BW was 40MHz for CA_41C coexistence with EUTRA B40. For BW class D, CA_41D, the transmission BW was higher, but only for power class 3 devices. CA_40D could coexist with B41 using 60MHz of transmission BW and n40 could coexist with n41 using 80MHz transmission BW. So, if AMPR is not used, then UL transmission bandwidth should be limited as shown in the table 1 below:
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Agressor Band n40 n40 n41 n41 n40 B41C B41D B40C B40D

Victim Band n41 n41 n40 n40 n41 B40 B40 B41 B41

Coexistence Limit (dBm/MHz) -50 [-40] [-40] -50 -50 -50 -50 -50 -50

Transmission BW, MHz [40] 80 100 [40] 80 40 60 40 60

Power Class 2 2 2 2 3 2 3 3 3

Gauranteed Filter Rejection*, dB 20 20 10 10

Existing Spec Proposed Sepc


Table 1: Proposed Spec summary compared with legacy specification
Due to RX interference concern, and coexistence in other regions such as India, a more favorable option is to reduce the UL configuration and maintain the -50dBm/MHz requirement to mitigate the concern in observation 1.
· Proposal 1:
· For n41->n40, use coexistence requirement at -50dBm/MHz limiting the n41 UL configuration to 40MHz.
· Use n40->n41, use coexistence requirement at -50dBm/MHz limiting the n40 UL configuration to 40MHz.
3. Conclusion

· Observation 1: Removing the synchronous condition and relaxing the coexistence limit can degrade the victim RX performance by 4-6dB, so UL RB restriction should be considered as an alternative if this degradation is not acceptable.
· Proposal 1:
· For n41->n40, use coexistence requirement at -50dBm/MHz limiting the n41 UL configuration to 40MHz.
· Use n40->n41, use coexistence requirement at -50dBm/MHz limiting the n40 UL configuration to 40MHz.
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