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1. Introduction
In this contribution, we analyze further Type 2 UE RX requirement for higher frequency offset according to last WF [1].
2. Discussion
2.1. Background or Problem Description
The band combinations in question are DC_20_n28, DC_42_n78, DC_42_n77, DC_48_n77, CA_n78-n79
Independent RX paths for inter-band combinations with overlapping DL spectrum do not create a pure inter-band condition such that the carrier power imbalance can be 30dB or higher with no impact on REFSENS. There is no filtering between the 2 carriers unless there is a costly dedicated filter for one of the bands. In most cases, the other carrier acts like an additional blocker due to lack of filter selectivity between the 2 carriers. Even with dedicated filtering for both B42 and n77 for example, the problem does not go away for the n77 RX path since its path must encompass the B42 spectrum. Only a pure inter-band combination can attenuate the other DL carrier, and thus the imbalance requirement must be limited with some relaxation on the RX requirement or the level of other carrier. 

The relaxation of MRTD from 3usec to a higher value for Type 2 does not alleviate the imbalance issue.
The problem can arise with shared or dedicated filtering for both B42 and n77 paths because B42 is subset of n77, so one path can will have selectivity, and the other will not as shown in the figure 1 below. The same issue will occur with DC_48_n77, DC_42_n78, CA_n78-n79, and DC_20_n28.
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Figure 2.1-1: Left: Shared RX filter for both B42 and n77 RX paths. Right: Dedicated n77 and B42 RX filter on each RX path.
Observation 1: Both type 1 and type 2 RX require a limitation on PSD or power imbalance to have UE meet all RX requirements due to shared or dedicated filtering paths
2.2.  Analysis
Last meeting, we analyzed the imbalance requirement assuming the other DL carrier was adjacent to the wanted DL carrier. We determined that the power imbalance for a given REFSENS relaxation of < 0.5dB would be reduced further when the other DL BW is smaller compared to the wanted DL BW. This makes sense as the ACS requirement has interferer level reduced as the BW of the wanted signal is increased compared to the BW of the interferer.
· If DL BWwanted ≤ DL BWother,

· 19dB DL carrier imbalance

· If DL BWwanted > DL BWother,

· 19dB - 10*log10(BWwanted / BWother)
Observation 2: the amount of tolerable imbalance is lowered when the BW of the other DL carrier is lower than the BW of the wanted carrier due to RX BB filtering and PSD level difference.
In this meeting, we analyze the imbalance requirement when the other DL carrier is at an in-band blocking frequency offset, such as the scenario described in the picture below from [2]:
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Different co-existence conditions apply.
- As a result, Tx antenna co-location is not always available




We set some constraint, so that the REFSENS relaxation limit be 1dB, and we analyze the tolerable power imbalance for the given bandwidth combination at IBB1, and IBB2 frequency offset. We use the same analysis method as described in [3], but we use IBB1 and IBB2 co-channel noise values to give the required REFSENS relaxation when IBB1 and IBB2 jammers are set to -56dBm and -44dBm respectively. The results are summarized in the table below:
[image: image4.emf]Refsens Relaxation, dB 6 6 1 1 1 1 1

Wanted BW, MHz 20 100 20 100 20 100 100

Other DL BW, MHz 20 100 20 100 5 20 10

IBB1 Offset, MHz (rel. to BW edge) 30 150 30 150 7.5 30 15

IBB2 Offset, MHz (rel. to BW edge) 50 250 50 250 12.5 50 25

Carrier Power Imbalance, dB at IBB1 29 22 24 16.5 21 12.5 9.5

Carrier Power Imbalance, dB at IBB2 41 34 36 28.5 33 24.5 21.5


The first 2 columns are simply the imbalance levels of the other DL carrier with equal BWs and with 6dB REFSENS relaxation. This is equivalent to the IBB1 and IBB2 RX requirement.
The columns that follow are simply the carrier imbalance for differing BWs that automatically vary the frequency offset of the other DL carrier relative to the wanted DL carrier. The minimum frequency offset can be found for a 25dB imbalance and a 1dB REFSENS relaxation assuming the same co-channel noise numbers used for the IBB1, IBB2 specification.
We can then make the following observation as well as the proposals.
Observation 3: The larger the wanted BW, the larger the frequency offset required for higher carrier power imbalance. 
Proposal 1: Relax the REFSENS for type 2 UE RX by 1.0dB for DL carrier power imbalance <= 25dB.
Proposal 2: The minimum frequency offset of the other DL carrier center frequency needs to max (5/2*Other DL BW, 50MHz) away from the edge of the wanted channel bandwidth.
Proposal 3: Verify impact on other RX requirements with imbalanced DL carrier by Oct meeting
3. Conclusion

Observation 1: Both type 1 and type 2 RX require a limitation on PSD or power imbalance to have UE meet all RX requirements due to shared or dedicated filtering paths

Observation 2: the amount of tolerable imbalance is lowered when the BW of the other DL carrier is lower than the BW of the wanted carrier due to RX BB filtering and PSD level difference.
Observation 3: The larger the wanted BW, the larger the frequency offset required for higher carrier power imbalance. 
Proposal 1: Relax the REFSENS for type 2 UE RX by 1.0dB for DL carrier power imbalance <= 25dB.
Proposal 2: The minimum frequency offset of the other DL carrier center frequency needs to max (5/2*Other DL BW, 50MHz) away from the edge of the wanted channel bandwidth.

Proposal 3: Verify impact on other RX requirements with imbalanced DL carrier by Oct meeting
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