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1. Introduction
In the last meeting, the phantom has been excluded from the test set up and the requirement discussion for gap was also discussed. The agreements are as follows [1]:

Agreement: 
· Baseline is to verify that UE correctly behave without phantom and ensure the feasible requirement gain in Rel-17 with different test methods.
Agreement: 
· “P-MPR report + peak EIRP without phantom”, X dB EIRP gain and P-MPR requirement of Y when UL gap is activated should be achieved compared to the case where no gap is activated 
· Decide range for X value in this meeting for making decision in future meeting
· Option 1: at least 6dB
· Option 2: A value between 6dB and 3dB, which is typical in the field
· Further discussion on the definition of Y in this meeting
· Option 1: Y is absolute value
· Option 2: Y is the relative value of gain
· Option 3: no P-MPR requirement of Y
· FFS on the implementation margin

In this contribution, we discuss the test setup without phantom and the requirement.
2. Discussion
2.1 Test setup without phantom
The “P-MPR report + peak EIRP” as the verification for the performance gain of UL gap was discussed in the last meeting, but we noted that the “peak EIRP” seems to be ambiguous. In the field, the blocking is not always in the direction of peak and the performance gain should be achieved in any direction of coverage. Except the gain of power, the coverage should also be used as an aspect of validation. Take PC3 as example, the performance gain at the point of 50% spherical coverage should be verified. 

Observation 1: To ensure the performance improvement, the performance gain of gap should be achieved in any direction of coverage.

Proposal 1: The performance gain at the direction of spherical coverage (e.g., 50% for PC3) also should be verified. 
2.2 Requirement for gap
Considering the complexity of introducing the blocking or phantom, the test setup will be based on no phantom condition. In our understanding, there are two types of UE expecting to improve the performance using UL gap:

Type 1: The UE can only detect the blocking by using gap
Type 2: The UE can detect the blocking roughly by using the sensors without gap but require the gap for more accurate detecting.

For type 1 UE, the improvement of P-MPR can be significant and may depend on the “default P-MPR” set by UE, but this type of UE will expect frequent gap to detect the body to avoid the exposure issue which may place large burden on NW. As for type 2 UE, they have detected the blocking by sensor and set a rough P-MPR value, the improvement is hard to higher than 6 dB. If we specify the requirement as option 1, which is the performance gain larger than 6 dB, it may mean the type 2 UEs cannot enable such feature to get the improvement.

Observation 2: For the UE can only detect blocking by gap, there may be a higher burden on the network due to the frequent gap to avoid exposure issue.

Observation 3: For the UE can roughly detected blocking by sensor and expect the gap for higher accuracy, it is hard to achieve the gain higher than 6 dB.

In [2], the throughput gain was analyzed and the performance gain of worst U-D configuration (DDDSU) is as follows:

[bookmark: OLE_LINK1]Table 1: Throughput gain analysis based on different Tx power gain and gap overhead, for DDDSU configuration [2]

	Gap overhead
	0.625%
	1.25%
	1.875%
	2.5%
	3.125%
	3.75%
	4.375%
	5%

	3dB Tx power gain
	32.71%
	28.42%
	24.14%
	19.86%
	15.58%
	11.30%
	7.02%
	2.74%

	4dB Tx power gain
	42.46%
	37.87%
	33.27%
	28.68%
	24.08%
	19.49%
	14.89%
	10.29%

	5dB Tx power gain
	58.81%
	53.69%
	48.57%
	43.44%
	38.32%
	33.20%
	28.07%
	22.95%

	6dB Tx power gain
	86.30%
	80.29%
	74.28%
	68.27%
	62.26%
	56.25%
	50.24%
	44.23%



Apparently, the performance gain is related to U-D configuration and the gap pattern. The higher performance gain can withstand more frequent gap overhead.

Observation 4: The performance gain is strongly related to U-D configuration and gap overhead. 

Proposal 2: The discussion for minimum requirement of gap should combined with U-D configuration and gap pattern.

If we take the throughput gain > 25% as baseline (as the redline in the Table 1), the requirement and the gap over corresponded as follows:

Table 2: Correspondence between requirement and gap overhead based on Table 1 for throughput gain > 25%

	Requirement 
	Gap overhead

	3 dB
	1.25%

	4 dB
	2.5%

	5 dB
	4.375%

	6 dB
	>5%



It is noted that the 3 dB Tx power gain with 1.25% overhead already has a significant throughput gain which can be considered as minimum requirement for gap.

Proposal 3: The minimum requirement for gap can be X = 3 dB with 1.25% gap overhead based on DDDSU configuration.

Another issue is the definition of Y. In TS 38.133, the P-MPR report mapping is described as follows:
Table 3 Mapping of FR2 P-MPR
	Reported value
	Measured quantity value
	Unit

	P-MPR_00
	3 £ PMP-R < 6
	dB

	P-MPR_01
	6 £ PMP-R < 9
	dB

	P-MPR_02
	9 £ PMP-R < 12
	dB

	P-MPR_03
	PMP-R  12
	dB



As we discussed in R16, the P-MPR report is based on a range rather than a specific value. It means the Y we get also is a range which is hard to be a standard for test.

Observation 5: based on current P-MPR report, the Y only can be a range which is hard to be used in the test verification.

It is noted that both X and Y is the power difference between the condition with and without gap, and ideally the Y should be equal to X. The benefit of Y is more precise and straight forward, but more redundancy will be placed on the test. Considering the difference between X and Y can be incorporated in implementation margin, we prefer the requirement for gap can be discussed base on the value of X only.

Proposal 4: The requirement of gap can be discussed based on X value only, and the difference between X and Y can be incorporated in the implementation margin.
3. Conclusion
In this contribution, we discussed the requirement of UL gap and the proposals are as follows:
Observation 1: To ensure the performance improvement, the performance gain of gap should be achieved in any direction of coverage.

Observation 2: For the UE can only detect blocking by gap, there may be a higher burden on the network due to the frequent gap to avoid exposure issue.

Observation 3: For the UE can roughly detected blocking by sensor and expect the gap for higher accuracy, it is hard to achieve the gain higher than 6 dB.

Observation 4: The performance gain is strongly related to U-D configuration and gap overhead. 

Observation 5: based on current P-MPR report, the Y only can be a range which is hard to be used in the test verification.

Proposal 1: The performance gain at the direction of spherical coverage (e.g., 50% for PC3) also should be verified. 

Proposal 2: The discussion for minimum requirement of gap should combined with U-D configuration and gap pattern.

Proposal 3: The minimum requirement for gap can be X = 3 dB with 1.25% gap overhead based on DDDSU configuration.

Proposal 4: The requirement of gap can be discussed based on X value only, and the difference between X and Y can be incorporated in the implementation margin.
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