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1
Introduction

In RAN4 100-e, there were discussions on whether to define test cases for PL RS activation delay. The agreements captured in the WF [1] were copy-pasted below.
	Test Case for Pathloss RS Activation Delay 

Agreement:

Test Case for Pathloss RS Activation Delay 

Further study the test method of PL RS activation delay requirement

FFS on feasible test method design.
Companies are encouraged to provide analysis of technical issues on PHR-based test method and corresponding solutions for the test design.


This paper discusses the issues listed above and also provide our view.
2
Discussions
Companies have been discussing whether to define PL RS activation delay TCs for a while. In our view it’s more than obvious that test cases shall be defined corresponding to the core requirements so that the core requirements can be enforced. It’s worth noting that it’s common practice to define test cases in correspondence with core requirements and it’s rare to omit test cases.

According to the latest WF, the test case shall be defined given that calculated pathloss changes before and after PL RS switching to trigger PHR and no conditions of triggering PHR are meet other than calculated PL changing. With the suggested test method proposed in our campaign CR [6], these two conditions are met and thus, the test method shall be seen as feasible.

Observation 1: With the suggested test method proposed in our campaign CR [6], calculated pathloss changes before and after PL RS switching to trigger PHR and no conditions of triggering PHR are meet other than calculated PL changing.

Test cases for MAC-CE based pathloss RS activation delay shall be defined in TS 38.133. 
On how to define such a test case, there are several possible ways ahead. One option would be to let the test equipment (TE) to monitor the transmission power of the UE before and after the delay defined in core part. It was agreed that: 

	Agreement
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, upon receiving PDSCH carrying MAC-CE activation in slot n.


Thus, the starting point and the ending point of the period when the UE shall apply old PL RS is clear, and can be monitored.

Although monitoring the UE transmission power in UL is the easiest way, there is rarely such test case before. Such a test case would need careful examination especially from the TE vendors. Considering the possible difficulties posed in front of this option, we propose another possible option to be considered.

Option 2 to test such a requirement would be to reflect the change by the power headroom report (PHR) from the UE. In TS38.321 [2], the following content clearly states the condition under which the UE shall report power headroom to the network:

	A Power Headroom Report (PHR) shall be triggered if any of the following events occur:

-
phr-ProhibitTimer expires or has expired and the path loss has changed more than phr-Tx-PowerFactorChange dB for at least one activated Serving Cell of any MAC entity of which the active DL BWP is not dormant BWP which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
NOTE 1:
The path loss variation for one cell assessed above is between the pathloss measured at present time on the current pathloss reference and the pathloss measured at the transmission time of the last transmission of PHR on the pathloss reference in use at that time, irrespective of whether the pathloss reference has changed in between. The current pathloss reference for this purpose does not include any pathloss reference configured using pathlossReferenceRS-Pos in TS 38.331 [5].

-
phr-PeriodicTimer expires;

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers, which is not used to disable the function;

-
activation of an SCell of any MAC entity with configured uplink of which firstActiveDownlinkBWP-Id is not set to dormant BWP;
-
addition of the PSCell (i.e. PSCell is newly added or changed);
-
phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true for any of the activated Serving Cells of any MAC entity with configured uplink:

-
there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]) for this cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.

-
Upon change of activated BWP from dormant BWP to non-dormant DL BWP of an SCell of any MAC entity with configured uplink.

NOTE 2:
The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,f,c/PH when a PHR is triggered by other triggering conditions.
NOTE 3:
If a HARQ process is configured with cg-RetransmissionTimer and if the PHR is already included in a MAC PDU for transmission by this HARQ process, but not yet transmitted by lower layers, it is up to UE implementation how to handle the PHR content.


The timer phr-ProhibitTimer is configured by RRC in the following IE

	PHR-Config ::=                      SEQUENCE {

    phr-PeriodicTimer                   ENUMERATED {sf10, sf20, sf50, sf100, sf200,sf500, sf1000, infinity},

    phr-ProhibitTimer                   ENUMERATED {sf0, sf10, sf20, sf50, sf100,sf200, sf500, sf1000},

    phr-Tx-PowerFactorChange            ENUMERATED {dB1, dB3, dB6, infinity},

    multiplePHR                         BOOLEAN,

    dummy                               BOOLEAN,

    phr-Type2OtherCell                  BOOLEAN,

    phr-ModeOtherCG                     ENUMERATED {real, virtual},

    ...

}


Where sf0 indicating 0 subframe, sf10 indicating 10 subframes and so on [3].

To better test the functionality of this feature, we propose in the companion draft CR the following key test parameters:

	phr-ProhibitTimer
	sub frame
	0

	phr-Tx-PowerFactorChange
	dB
	3

	phr-PeriodicTimer
	sub frame
	infinity

	T1
	s
	0.2

	T2
	s
	0.2


phr-ProhibitTimer is set to 0 so that any change of the PL RS would trigger the UE to send a PHR. Setting phr-PeriodicTimer to infinity would ensure that the UE would only be triggered to send PHR when PL RS switching occurs. Having phr-Tx-PowerFactorChange = 3 dB ensures the accuracy of the UE implementation. In the test, the power of the two PL RS differs each other for 10 dB to give sufficient margin from 3 dB.
During the last RAN4 meeting, the issue of L2 filtering was raised. In TS 38.213 [4], it states that
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= referenceSignalPower – higher layer filtered RSRP, where referenceSignalPower is provided by higher layers and RSRP is defined in [7, TS 38.215] for the reference serving cell and the higher layer filter configuration provided by QuantityConfig is defined in [12, TS 38.331] for the reference serving cell


where it clearly says that the L3 filtering configuration is up to the parameter QuantityConfig. QuantityConfig is defined in TS 38.331 [3] with the definition of this IE shown below.
–
QuantityConfig

The IE QuantityConfig specifies the measurement quantities and layer 3 filtering coefficients for NR and inter-RAT measurements.
QuantityConfig information element

-- ASN1START

-- TAG-QUANTITYCONFIG-START

QuantityConfig ::=                  SEQUENCE {

    quantityConfigNR-List               SEQUENCE (SIZE (1..maxNrofQuantityConfig)) OF QuantityConfigNR          OPTIONAL,   -- Need M

    ...,

    [[

    quantityConfigEUTRA                 FilterConfig                                                            OPTIONAL    -- Need M

    ]],

    [[

    quantityConfigUTRA-FDD-r16          QuantityConfigUTRA-FDD-r16                                              OPTIONAL,   -- Need M

    quantityConfigCLI-r16               FilterConfigCLI-r16                                                     OPTIONAL    -- Need M

    ]]
}

QuantityConfigNR::=                 SEQUENCE {

    quantityConfigCell                  QuantityConfigRS,

    quantityConfigRS-Index              QuantityConfigRS                                                        OPTIONAL    -- Need M

}

QuantityConfigRS ::=                SEQUENCE {

    ssb-FilterConfig                    FilterConfig,

    csi-RS-FilterConfig                 FilterConfig

}

FilterConfig ::=                    SEQUENCE {

    filterCoefficientRSRP               FilterCoefficient                                       DEFAULT fc4,

    filterCoefficientRSRQ               FilterCoefficient                                       DEFAULT fc4,

    filterCoefficientRS-SINR            FilterCoefficient                                       DEFAULT fc4

}

FilterConfigCLI-r16 ::=             SEQUENCE {

    filterCoefficientSRS-RSRP-r16       FilterCoefficient                                       DEFAULT fc4,

    filterCoefficientCLI-RSSI-r16       FilterCoefficient                                       DEFAULT fc4

}

QuantityConfigUTRA-FDD-r16 ::=      SEQUENCE {

    filterCoefficientRSCP-r16           FilterCoefficient                                       DEFAULT fc4,

    filterCoefficientEcNO-r16           FilterCoefficient                                       DEFAULT fc4

}

-- TAG-QUANTITYCONFIG-STOP

-- ASN1STOP

	QuantityConfigNR field descriptions

	quantityConfigCell
Specifies L3 filter configurations for cell measurement results for the configurable RS Types (e.g. SS/PBCH block and CSI-RS) and the configurable measurement quantities (e.g. RSRP, RSRQ and SINR).

	quantityConfigRS-Index
Specifies L3 filter configurations for measurement results per RS index for the configurable RS Types (e.g. SS/PBCH block and CSI-RS) and the configurable measurement quantities (e.g. RSRP, RSRQ and SINR).


	QuantityConfigRS field descriptions

	csi-RS-FilterConfig
CSI-RS based L3 filter configurations:

Specifies L3 filter configurations for CSI-RSRP, CSI-RSRQ and CSI-SINR measurement results from the L1 filter(s), as defined in TS 38.215 [9].

	ssb-FilterConfig
SS Block based L3 filter configurations:

Specifies L3 filter configurations for SS-RSRP, SS-RSRQ and SS-SINR measurement results from the L1 filter(s), as defined in TS 38.215 [9].


	QuantityConfigUTRA-FDD field descriptions

	filterCoefficientRSCP

Specifies L3 filter coefficient for FDD UTRAN CPICH_RSCP measuement results from L1 filter.

	filterCoefficientEcN0

Specifies L3 filter coefficient for FDD UTRAN CPICH_EcN0 measuement results from L1 filter.


We agree with companies that L3 filtering will cause extra delay and thus, we suggest to disable the L3 filtering by setting the Filter coefficient to 0. It’s common in RRM test cases to set Filter coefficient to 0 to disable L3 filtering for the simplicity of testing. We can give one example of this below while there are a lot more tests in Ts 38.133 [5] which disables L3 filtering.
Table A.4.5.2.8.1-2: General test parameters for E-UTRAN – NR FR1 interruptions at SRS carrier based switching in asynchronous EN-DC
	Parameter
	Unit
	Value
	Comment

	RF Channel Number
	
	1, 2, 3
	One is E-UTRAN RF channel and the other two are NR RF channels

	Active PCell
	
	Cell1
	PCell on E-UTRAN RF channel number 1.

	Configured PSCell
	
	Cell2
	Configured PSCell on NR RF channel number 2.

	Configured SCell
	
	Cell3
	Configured activated secondary cell on NR RF channel number 3.

	CP length
	
	Normal
	Applicable to Cell1, Cell2 and Cell3.

	DRX
	
	OFF
	Continuous monitoring of primary cell

	Filter coefficient
	
	0
	L3 filtering is not used

	T1
	s
	5
	

	T2
	ms
	40
	UE shall perform SRS switching during T2


Observation 2: L3 filtering can be disabled by setting the Filter coefficient to 0 and it’s common in RRM test cases to do so.

Disable L3 filtering in the test by configuring the Filter coefficient to 0. 
With the above analysis and modification of our previous CR to address to the comments from companies, we think the test is feasible and complete. We have prepared a CR [6] to add such requirements to TS 38.133 along with this discussion paper.

Proposal 3: Agree on the campaign CR [6].

The CR [6] we prepared is for FR1. However, we think that FR2 test cases are also needed and are of even more importance. Thus, companies can discuss first with the CR [6] and then decide if FR2 tests are also needed. If yes, such a CR can be prepared and submitted to the next meeting.
Proposal 4: Define test cases for both FR1 and FR2.
3
Conclusion

Observation 1: With the suggested test method proposed in our campaign CR [6], calculated pathloss changes before and after PL RS switching to trigger PHR and no conditions of triggering PHR are meet other than calculated PL changing.
Proposal 1: Test cases for MAC-CE based pathloss RS activation delay shall be defined in TS 38.133..

Observation 2: L3 filtering can be disabled by setting the Filter coefficient to 0 and it’s common in RRM test cases to do so.

Proposal 2: Disable L3 filtering in the test by configuring the Filter coefficient to 0. 
Proposal 3: Agree on the campaign CR [6].

Proposal 4: Define test cases for both FR1 and FR2.
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