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1. Introduction
In the RAN4#70, the introduction of an additional in-band blocking requirement in order to operate intra-band NC CA for scenario #4 was discussed. No consensus, however has been reached. In this contribution, we provide in band blocking measurement results of several terminals to aim to identify the appropriate requirements and their conditions for the additional requirement.
2. Discussion
In the RAN4 #70 meeting, RAN4 reached the conclusion that deployment scenario for Intra-band non-contiguous CA has both co-located scenario and non-co-located scenario [1]. In addition, simulation assumption below was agreed in demodulation part [2].

· Simulation assumption:

· PDSCH tests with timing offset [+/-30.26us] :

· FDD: tests with 10+10MHz /[TDD: tests with 20+20MHz]
· EPA [200/70], TM3 rank2, MCS 5/20, Antenna configuration 2*2

On the other hand, it is FFS to guarantee the receiver performance on the lower power CC in the presence of higher power CC as a blocker. In order to guarantee the performance with a certain power imbalance between the two CCs on scenario #4, we proposed an additional in-band blocking requirement as Figure 1[3]. There were, however other views that current in-band blocking is sufficient to cover even the case where either of the wanted powers at maximum input level of -25dBm, an operator specific requirement should be avoided, and furthermore the additional requirement should be specified in performance part.
2.1 Measurement results
In this Section, we firstly compare measurement results for in-band blocking requirements to identify the appropriate requirements and their conditions for an additional requirement. The measurement conditions are illustrated in Figure 1-1, 1-2, 1-3.
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Figure 2 and 3 summarize the measurement results for UE 1 and 2, respectively.
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Figure 2: Measurement result of UE1
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Figure 3: Measurement result of UE2


It should be noted that the current in-band blocking requirements can guarantee power imbalance of 35dB with 5MHz gap and an interfere of -56 dBm and 47dB with over 10MHz gap and an interfere of -44 dBm where the wanted signal level is at around REFSENS for certain operating bands such as Band 3. On the other hand, from these results even the presence of an interferer of -25dBm with 5MHz gap, the UEs can receive the wanted signal of -95dBm, which means that the UEs can receive power imbalance of 70dB.
Observation 1: Even if there is a interferer of -25dBm with 5MHz gap, UEs can receive the wanted signal with the power imbalance of 70dB.

Based on the observation 1, it can be said that it is sufficiently feasible that a UE receives power imbalance of 47dB under the condition that the interfere is at around maximum input level of -25 dBm with 5MHz and 10MHz gaps, which should be at least required by scenario #4 in Band 3.

Observation 2: It is sufficiently feasible that UE receives the wanted signal with the power imbalance of 47dB under the condition that the interferer is at around maximum input level of -25 dBm with 5MHz and 10MHz gaps, which should be at least required by scenario #4 in Band 3.
2.2 RF requirement
Next, we identify an appropriate additional requirement for RF part. Since measurement results of section 2.1 are derived from a few UE samples and the temperature fluctuation is not considered, power imbalance of 70dB with 5MHz gap may be excessive to apply them to all the cases. Therefore, we propose to define an additional requirement with power imbalance of 47dB with 10MHz gap where the interferer is at around maximum input level in Band 3 as Figure xx. Note that the interferer is one of the wanted signals for intra band NC CA. That intention is to reuse the power imbalance derived from current in-band blocking case 2.
Proposal 1: In order to guarantee power imbalance of 47dB where the interferer is at around maximum input level, an additional in-band blocking requirement illustrated in Figure 4 should be specified in Band 3.
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Figure 4: Proposed additional requirement
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2.3 Performance requirement
Finally, it should be also noted that there was a discussion that the additional requirement should be specified as performance PDSCH requirement in the last meeting. In general, performance requirements are specified in a band agnostic manner. Since the above 47dB came from the outcome from the consideration of Band 3, it would be helpful to provide the appropriate values for the other intra-band NC CA bands based on the same principle (=-25dBm-(REFSENS+25dB) [dB]). The power imbalances for intra-band NC CA bands are listed in Table 1. From the Table 1, it can be seen that if the 50 is adopted for the performance requirement, then, the requirement can be handled in a band agnostic manner.
Table 1. Power imbalance for other bands of intra-band NC CA

	Band
	REFSENS(5MHz) [dB]
	REFSENS(5MHz)+25 [dB]
	Power imbalance [dB]

	2
	-98
	-73
	48

	3
	-97
	-72
	47

	4
	-100
	-75
	50

	7
	-98
	-73
	48

	23
	-100
	-75
	50

	25
	-96.5
	-71.5
	46.5


Proposal 2: Power imbalance of 50 dB with 5MHz received signal should be applied to PDSCH performance requirement to handle it in a band agnostic manner.
In addition to the above Proposal 2, for band agnostic tests, it would also be helpful to discuss the other bandwidth cases. Based on both the current in-band blocking requirement and the Proposal 2, the requirements for the other channel bandwidth cases can be derived as illustrated in Figure 2.3, respectively.

When it comes to selecting some of the requirements for demodulation test in a band agnostic manner, it can technically be said that the test of Figure 2.3-1 would be stricter than the test of Figure 2.3-2 since the current in-band blocking requirement does not allow a relaxation to 10MHz CBW case compared to 5MHz CBW case. On the other hand, it is a one way that Figure 2.3-1 and 2.3-4 cases are specified as PDSCH performance requirement since these cases are specified as test requirements in TS 36.521-1.
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Proposal 3: The cases of Figure 2.3-1 and 2.3-4 are candidate PDSCH performance requirements to be handled in a band agnostic manner.
3. Conclusions 

Based on the measurement results, these observation can be derived.
Observation 1: Even if there is a interferer of -25dBm with 5MHz gap, UEs can receive the wanted signal with the power imbalance of 70dB.

Observation 2: It is sufficiently feasible that UE receives the wanted signal with the power imbalance of 47dB under the condition that the interferer is at around maximum input level of -25 dBm with 5MHz and 10MHz gaps, which should be at least required by scenario #4 in Band 3.
For RF requirement, we propose the following.
Proposal 1: In order to guarantee power imbalance of 47dB where the interferer is at around maximum input level, an additional in-band blocking requirement illustrated in Figure 4 should be specified in Band 3.
For performance requirement, we propose the following.
Proposal 2: Power imbalance of 50 dB with 5MHz received signal should be applied to PDSCH performance requirement to handle it in a band agnostic manner.
Proposal 3: The cases of Figure 2.3-1 and 2.3-4 are candidate PDSCH performance requirements to be handled in a band agnostic manner.
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