
[bookmark: Title][bookmark: DocumentFor][bookmark: page1]3GPP TSG-RAN WG4#101-bis-e Meeting	R4-2200383
Electronic Meeting, 17th – 25th January, 2022	

Agenda item:		6.4.3.1
Source:	Nokia, Nokia Shanghai Bell
Title:	Requirements and test cases of UE FR2 UL Gap for UE Tx power enhancement
Document for:		Approval
1. Introduction
In RAN4 #101-e, a WF [1] on introduction of UL gaps for proximity sensing was agreed, with the following agreements for the RF and UL MIMO aspects:
	Way forward – RF 
Agreement: 
· The minimum Delta EIRP gain is at least max((Ppeak_EIRP-[21]dBm-margin) + 10*log10(Z/20), 3dB), where the margin is 2dB, where
· Ppeak_EIRP is peak EIPR with zero MPR
· Margin is the implementation margin including false alarm and etc
· Z is duty cycle in number of percentage for reference measurement channel, e.g. when UL duty cycle is 10%, Z=10.
Agreement: 
· UE will report P-MPRgapon when UL gap is activated 
· At most UE should report 0~3dB P-MPR in the PHR
· UE supports UL gap shall also support R16 MPE reporting at least when UL gap is activated.   
· It is FFS about P-MPRgapoff reporting when UL gap is not activated and the related delta P-MPR, i.e. (P-MPRgapoff -P-MPRgapon).



In this contribution, Section 2 presents our views for P-MPR enhancements about P-MPRgapoff reporting when UL gap is not activated and the related delta P-MPR, i.e. (P-MPRgapoff -P-MPRgapon). Consequently, we propose a test case for ensuring that the UE Tx power enhancements, by using UL gaps for body proximity sensing, are obtained by proximity sensing and not by any other internal calibrations. Proposals are summarized in Section 3 as conclusions. Finally, in Section 4, we propose TP of TR38.851 Section 6 on UL gaps.

2. UE requirements and test case(s) for UE Tx power enhancement with body proximity sensing
It is important that the test verifies that the UL gaps are yielding enough UE Tx power gain, and that UEs equipped with other means of detecting MPE events (e.g. infra-red sensors, capacitive sensors, or others) may not use the UL gaps for alternative calibrations in order to avoid any unnecessary UL gap time. It should be avoided that UEs, implemented with proximity sensors that do not rely on UL-gap, are exploiting the UL gaps for another type of calibration than body proximity sensing. In RAN4 #101-e concluded with the following FFS point: 
· It is FFS about P-MPRgapoff reporting when UL gap is not activated and the related delta P-MPR, i.e. (P-MPRgapoff -P-MPRgapon).
2.1 Regarding Tx OFF during the gap
Furthermore, in order to ensure the P-MPR improvement is a result of the MPE proximity detection (i.e. MPE power backoff), it is important to monitor also the UE Tx power during the gaps. Indeed, body proximity sensing does not require very high UE power levels and may even be performed off-band. Contrarily, PA and TRX calibration would lead to in-band transmission with e.g. PUSCH Tx power settings. Thus, TX_OFFduring gap measurement is necessary to ensure that the improvement is related to body proximity sensing and not to other internal calibration (above a certain power level e.g. emission mask requirement) performed during the gaps.
Proposal 1: Support measuring UE in-band Tx power during the gaps.
The maximum value for TX_OFFduring gap may be discussed further. For example, TX_OFFduring gap value may be:
- according to maximum emissions mask requirement. 
Alternatively, the maximum allowed value for TX_OFFduring gap may depend on:
- UE and gNB spatial filtering in FR2. 
In the latter option, depending on the position of the UE in the cell, the serving beam and the relative position of the other UEs served by the same TRP, the UE may be allowed to use more or less high Tx power for calibration as determined by network, if needed.
Proposal 2: The maximum allowed value for TX_OFFduring gap is FFS.
2.2 Regarding P-MPRgapoff reporting when UL gap is not activated and related delta P-MPR, i.e. (P-MPRgapoff - P-MPRgapon)
Since Peak EIRP is an absolute value and P-MPR reporting is an interval, the P-MPR value with and without gaps needs to be reported in connection with peak EIRP improvement to verify accurate P-MPR reporting. We support delta P-MPR, i.e. the relative value of gain.
For example, the peak EIRP value may be:
- without the gaps 20 dBm and 
- with the gaps 25 dBm. 
It is then important to verify that:
- without the gaps, the P-MPRgapoff value is P-MPR_00 which corresponds to a value between 3 ≤ PMP-R < 6 according to Table 10.1.26.1-1 in TS38.133
- with the gaps, the P-MPRgapon value is not reported as there is no value below 3 dB according to TS38.133 and to TS38.321, section 6.1.3.8, where P bit is set to R since no power back-off is applied. MPE bits are consequently set to R bits as well.
	Excerpt from 38.321, section 6.1.3.8:
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Figure 6.1.3.8-1: Single Entry PHR MAC CE
Excerpt from 38.133:
Table 10.1.26.1-1 Mapping of P-MPR
	Reported value
	Measured quantity value
	Unit

	P-MPR_00
	3 £ PMP-R < 6
	dBm

	P-MPR_01
	6 £ PMP-R < 9
	dBm

	P-MPR_02
	9 £ PMP-R < 12
	dBm

	P-MPR_03
	PMP-R ³ 12
	dBm






As such, combining peak EIRP measurements with P-MPR reporting in the test procedure enables 3GPP to verify that P-MPR improvement reporting is matching the peak EIRP measurements.
Proposal 3: Support delta P-MPR, i.e. the relative value of gain i.e. (P-MPRgapoff - P-MPRgapon).
To summarize, the proposed test procedure is in free space and as shown in Figure 1:


Figure 1: Proposed test procedure to evaluate UE P-MPR enhancements resulting from the UL gap scheduling.
In the verification step, all previously measured values are compared:
	
	Peak EIRP values
	P-MPR report

	Before UL gap
	P_nogap
	P-MPR_nogap

	During UL gap
	P_ingaps
	N/A

	After UL gap
	P_aftergaps
	P-MPR_gaps



The test aims at ensuring that the gaps will benefit the particular use case of MPE and ensure sufficient P-MPR improvement for UEs utilizing radar technology for proximity detection. 
The test descriptions do not aim at mandating a specific implementation, only at ensuring that the gaps will benefit the particular use case of MPE and ensure a P-MPR improvement for UEs utilizing radar technology for proximity detection.
After considering the testing aspects, the discussion should include how to write the core requirements while also matching with the selected testing approach.
TP to TR 38.851 Section 6 is proposed in Annex.
3. Conclusion
In this contribution, we made the following proposals and observations:
Proposal 1: Support measuring UE in-band Tx power during the gaps.
Proposal 2: The maximum value for TX_OFFduring gap FFS.
Proposal 3: Support delta P-MPR, i.e. the relative value of gain i.e. (P-MPRgapoff - P-MPRgapon).
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4. Annex:  TP of TR38.851 Section 6 on UL gaps
UL gaps for self-calibration and monitoring
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The test aims at ensuring that the gaps will benefit the particular use case of MPE and ensure sufficient P-MPR improvement for radar UEs. It is important that the test verifies that the UL gaps are yielding enough UE Tx power gain. 
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The test also verifies that the improvement is indeed related to body proximity sensing and no other internal calibration is performed during the gaps by monitoring Peak EIRP values during the UL gaps.
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P: If mpe-Reporting-FR2 is configured and the Serving Cell operates on FR2, the MAC entity shall set this field
to 0 if the applied P-MPR value, to meet MPE requirements, as specified in TS 38.101-2 [15], is less than P-
MPR_00 as specified in TS 38.133 [11] and to 1 otherwise. If mpe-Reporting-FR?2 is not configured or the
Serving Cell operates on FR1, this field indicates whether power backoff is applied due to power management
(as allowed by P-MPR. as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]). The MAC
entity shall set the P field to 1 if the corresponding Pcmax s, field would have had a different value if no power
backoff due to power management had been applied;
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