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1 Introduction

Rel-17 revised WI for UE RF enhancement was approved in RAN#93 [1]. UL gap for self-calibration and monitoring is a one of the objectives of the WI. At the last RAN4 meeting, we discussed RF requirements and test cases for configuring UL gap [2]. This paper shows our views on metric used to evaluate the performance gain.
2 Discussion
2.1 Background

Rel-17 revised WI for UE RF enhancement was approved in RAN#93 [1]. The excerpt from the WID is shown below:


Excerpt from WID [1]

· Inter UL gaps for self-calibration and monitoring. [RAN4 RF/RRM, RAN2] Study and, if feasible, introduce UE specific and NW configured gap for general self-calibration and monitoring purposes including

· UE Tx power management

· Coherent uplink MIMO

· Phase 1: Study and clearly identify the performance gain over the current baseline (Rel.16 requirements) Study of RF performance evaluation/testability related to UE self-calibration and monitoring. Study network impact of UE emissions during UL gap, if any.

· Phase 2: Specify the UL gap configuration(s), related UE capability and interruptions, if needed, based on the identified performance gain in Phase 1 and UE fall back behaviour i.e. if gaps are not available for UE requesting gaps. Discussion on release independence aspects.



In RAN4#100-e, we discussed performance metric and test cases for UL gap. EIRP and P-MPR were selected as performance metric, but no specific value has been agreed. On the other hand, for test cases, it was agreed as baseline that phantom is not used. The excerpt from the approved WF for UL gap at the last meeting [3] is shown below:


Excerpt from WF [3]

· 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



Based on above discussion, we will focus on P-MPR requirements. This paper is for discussion about our views on P-MPR requirements as test metric of UL gap requirements.
2.2 P-MPR metric and test cases for requirements of UL gap
As a result of discussions at the last meeting, further discussion is required on whether the P-MPR metric should be absolute value or relative value. If P-MPR metric is the relative value of the gain, the difference in performance between with and without UL gap is guaranteed. However, EIRP metric is also a relative value of gain, so difference in performance is already guaranteed. Therefore, this is not an efficient metric.
Observation 1: If P-MPR metric is the relative value of the gain, the test becomes redundant because it is guaranteed by test of EIRP metric.
On the other hand, if P-MPR metric is the absolute value, it can be guaranteed that UE finally have good performance by configuring the UL gap. In deciding whether to introduce the UL gap, it is valuable for us that the improved final P-MPR values are guaranteed for all UEs with UL gaps. We should pay attention to how small the P-MPR values are by configuring the UL gap. Also, we wonder if it is appropriate that UEs with high P-MPR despite the UL gap being active meet the requirements.
Observation 2: It is not preferred that UEs with high P-MPR despite the UL gap being active meet the requirements. It is valuable for us that the improved final P-MPR values are guaranteed.

Proposal 1: P-MPR metric should be absolute value to guarantee that UE finally have good performance by configuring the UL gap.
The UE(s) targeted for this use case require P-MPR constantly even if human body are not close to Tx antennas when UL gaps are not configured, but they can reduce unnecessary P-MPR by using the human detection when UL gaps are configured. To clarify the targeted UE further, Table 2.2-1 shows four types of UEs.
Type A UE(s) is very bad performance when UL gaps are not configured. Also, there is no (or slight) performance improvement even if UL gaps are configured, so it is still very bad performance UE. Type B UE(s) is good performance when UL gaps are not configured. Also, there is no (or slight) performance improvement even if UL gaps are configured, so it is still good performance UE. Type C UE(s) is very bad performance when UL gaps are not configured. Also, there is performance improvement when UL gaps are configured, but it is still bad performance UE. Type D UE(s) is bad performance when UL gaps are not configured. However, there is performance improvement when UL gaps are configured, so it becomes good performance UE.
Table 2.2-1: Clarification of UE type
	Type of UE
	P-MPR value when human targets are not close to Tx antenna
	NOTE

	
	w/o UL gap
	w/ UL gap
	

	A
	Very High
	Very High
	· UE with very bad performance. There is no or slight performance improvement even if UL gaps are configured.  

	B
	Low
	Low
	· UE with good performance. There is no or slight performance improvement even if UL gaps are configured. 

	C
	Very High
	High
	· UE with very bad performance. There is performance improvement when UL gaps are configured, but it is still bad performance UE.

	D
(Target UE)
	High
	Low
	· UE with bad performance. There is performance improvement when UL gaps are configured, and it becomes good performance UE.


For Type A/B UE, the improvement in performance by UL gap cannot be expected. Considering the disadvantages by configuring UL gap, it is not appropriate to do that. For Type C UE, the improvement in performance by UL gap can be expected. However, as described above, it is also important for us that the final performance is good. Therefore, considering the disadvantages by configuring UL gap, it is not preferred to configure UL gap. For Type D UE, the improvement in performance by UL gap can be expected and it shows good performance by configuring UL gap. Therefore, it is appropriate to configure UL gap. Type D is the target UE.
Convert the above contents into the following table 2.2-2 from the viewpoint of test cases. Based on the agreement at the last meeting, the phantom will not be used.
Table 2.2-2: Clarification of the test cases 
	Test cases
	metric for requirements
	UL gap
	Whether to meet the requirements

	
	
	
	Type A UE
	Type B UE
	Type C UE
	Type D UE

	X
	ΔEIRP
(Relative value)
	w/ and w/o
	No
	No
	Yes
	Yes

	Y
	P-MPR report
(Absolute value)
	w/
	No
	Yes
	No
	Yes


Proposal 2: By checking the EIRP metric (Test X) as relative value and the P-MPR metric (Test Y) as absolute value, we can correctly evaluate the performance of each type UE and allow properly target UE (Type D) to be configured UL gap.
3 Conclusion

Here we summarize our contributions:

Observation 1: If P-MPR metric is the relative value of the gain, the test becomes redundant because it is guaranteed by test of EIRP metric.
Observation 2: It is not preferred that UEs with high P-MPR despite the UL gap being active meet the requirements. It is valuable for us that the improved final P-MPR values are guaranteed.

Proposal 1: P-MPR metric should be absolute value to guarantee that UE finally have good performance by configuring the UL gap.
Table 2.2-1: Clarification of UE type
	Type of UE
	P-MPR value when human targets are not close to Tx antenna
	NOTE

	
	w/o UL gap
	w/ UL gap
	

	A
	Very High
	Very High
	· UE with very bad performance. There is no or slight performance improvement even if UL gaps are configured.  

	B
	Low
	Low
	· UE with good performance. There is no or slight performance improvement even if UL gaps are configured. 

	C
	Very High
	High
	· UE with very bad performance. There is performance improvement when UL gaps are configured, but it is still bad performance UE.

	D
	High
	Low
	· UE with bad performance. There is performance improvement when UL gaps are configured, and it becomes good performance UE.


Table 2.2-2: Clarification of the test cases 
	Test cases
	metric for requirements
	UL gap
	Whether to meet the requirements

	
	
	
	Type A UE
	Type B UE
	Type C UE
	Type D UE

	X
	ΔEIRP
(Relative value)
	w/ and w/o
	No
	No
	Yes
	Yes

	Y
	P-MPR report

(Absolute value)
	w/
	No
	Yes
	No
	Yes


Proposal 2: By checking the EIRP metric (Test X) as relative value and the P-MPR metric (Test Y) as absolute value, we can correctly evaluate the performance of each type UE and allow properly target UE (Type D) to be configured UL gap.
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