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1. Introduction
In this document, we justify the imbalance requirement as well as look at the impact on other RX requirements.
2. Discussion
2.1.  WF summary
The last WF showed the specification format was agreeable [1]. 2 options were presented in which one option chose a large imbalance at the closest frequency offset on what was thought to be a worst-case scenario. The large imbalance was justified by an analysis of cell site distance with added margin [2]. The other option chose a lower imbalance consistent with the deployment request of the larger n77 NR frequency band [3]. Both options seemed to be very specific. It should be the goal in this meeting to merge the options and create a specification more generic to cover all scenarios including the overlapping DL spectrum of bands 20 and n28 as well as the higher frequency bands of 42 and n77. So, option 3 should be the focus to include an imbalance regardless of frequency offset and non-specific to deployment.
Proposal 1: Focus on option 3 in WF and choose an imbalance that covers all frequency offsets.

2.2.  Choosing the imbalance value

Choosing an imbalance independent of frequency offset would mean lowering the peak power imbalance at the closest frequency offset. The peak power imbalance at the lowest frequency offset in NOT incorrect. In fact, single carrier REFSENS is defined with limited UL configuration. If the REFSENS was to be defined with full UL configuration in some FDD bands, the REFENS would be too high. The objective of the limiting the UL configuration is to provide test cases at the edge of cell. 
The worst-case deployment for differing cell sites could be specified in an analogous manner as we specify REFSENS with a limited UL configuration. Furthermore, we would like the option to test Type 2 RX requirements with minimal impact on the RX state of the wanted carrier. Using maximum imbalance with closest DL carriers relaxes the REFSENS by 14dB. When ACS test case 1 is performed, all signal levels are translated up by 14dB placing the RX state in a different gain state. This would defeat the true test for ACS when UE is at cell edge. Using a smaller imbalance will minimize the impact on the RX state for ACS to be tested for the cell edge case.
Observation 1: REFSENS is tested with limited UL configuration. REFSENS should also be tested with a limited power imbalance at the closest frequency offset. 

Observation 2: At the worst-case power imbalance of 30dB, the ACS 1 test case is no longer reflective of the UE to be tested at the edge of cell since all UE RX power level and ACS jammer are raised by 14dB. A lower REFSENS relaxation of 1dB retains the ability to test at edge of cell.
Proposal 2: Specify a power imbalance limit of 25dB, which is consistent to allow UE to be tested according for RX requirements at the cell edge case.

2.3.  Power Imbalance for all frequency offset

 We attempt to simplify the imbalance requirement regardless of frequency offset. The only difference is that the Imbalance Vs the BW relationship only applies when the other DL carrier is within the IBB1 offset region. When the other DL carrier is ≥ max (IBB2 offset region for 20MHz BW, 50MHz), then a flat power imbalance is applied, and the bandwidth dependency has been removed. This is a simplification from the last contribution [3] and the WF. 
Table 2.3-1: Power Imbalance and Frequency Offset relationship
	Carriers
	Power in transmission bandwidth configuration (dBm)
	channel bandwidth
	Frequency relationship

(Center of BWanother Relative to edge of BWwanted)

	Wanted carrier
	REFSENS + 1 dB
	BWwanted ≤ BWanother
	< max (5/2* BWanother, 50MHz)

	Another carrier with overlapping DL bands
	Power of wanted carrier + 25 dB
	
	

	Wanted carrier
	REFSENS + 1 dB
	BWwanted > BWanother
	

	Another carrier with overlapping DL bands
	Power of wanted carrier + 25 – 10*log10(BWwanted /BWanother) dB
	
	

	Wanted carrier
	REFSENS + 1 dB
	N/A
	≥ max (5/2* BWanother, 50MHz)

	Another carrier with overlapping DL bands
	Power of wanted carrier + 25 dB
	
	


Proposal 3: Choose the power imbalance and frequency offset relationship as shown in Table 2.3-1.
2.4.  Impact of RX requirements

Another reason to lower to limit the power imbalance is the impact with a range 3 OOB blocker. The impact of RX requirements was mentioned in [4]. With the OOB blocker in the presence of the larger other DL carrier, intermodulation can come into play, and it is found that the imbalance cannot be more than 26dB for a 1dB REFSENS relaxation, or the OOB requirement would have to be relaxed as shown in Figure 2.4-1. The intention here is not to impact other RX requirements.
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Figure 2.4-1: Intermodulation scenario created by OOB blocker in range 3 and associated analysis. 
The following graph illustrates the impact of increasing the other DL carrier beyond 25dB. The graph shows that REFSENS would have to be increased further for OOB blocking.
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Figure 2.4-2: REFSENS degradation Vs Imbalance in the presence of OOB blocker
Observation 3: No significant impact on RX requirements if the power imbalance is limited to 25dB due to OOB blocking range 3 requirement.
3. Conclusion

Proposal 1: Focus on option 3 in WF and choose an imbalance that covers all frequency offsets.

Observation 1: REFSENS is tested with limited UL configuration. REFSENS should also be tested with a limited power imbalance at the closest frequency offset. 

Observation 2: At the worst-case power imbalance of 30dB, the ACS 1 test case is no longer reflective of the UE to be tested at the edge of cell since all UE RX power level and ACS jammer are raised by 14dB. A lower REFSENS relaxation of 1dB retains the ability to test at edge of cell.

Proposal 2: Specify a power imbalance limit of 25dB, which is consistent to allow UE to be tested according for RX requirements at the cell edge case.

Proposal 3: Choose the power imbalance and frequency offset relationship as shown in Table 2.3-1.

Observation 3: No significant impact on RX requirements if the power imbalance is limited to 25dB due to OOB blocking range 3 requirement.
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