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1 Introduction
In the previous meeting multiple agreements on the FR2 UE demodulation testing methodology were reached and the key open issues were resolved. In this contribution we provide views on a few remaining issues related to the SNR definition and power level setup.
2 SNR methodology applicability to different UE power classes and frequency bands

The following agreements on the SNR setup methodology for UE demodulation test methods were made [1]:

	· Requirements to be specified in TS 38.101-4
· Absolute Noc level. at Reference point, for bands up to 40GHz
· Noc level may have different value according to UE type

· SNR at Reference point SNRRP, test-specific value
· Downlink signal and noise aligned to the Rx beam peak

· How to capture the methodology in 38.101-4 is FFS in NR UE Demodulation session

· FFS whether to include the relation between Baseband SNR and SNR at reference point in 38.101-4 and is up to further discussion

· Reference point SNR and Baseband SNR

· Set wanted noise to give 1dB difference between Reference point SNR and Baseband SNR, using agreed UE parameters

· SNRRP = SNRBB + 1dB 

· Assumptions on UE parameters
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· Values derived from UE assumptions for EIS defined in R4-1804589, 39GHz
· These parameters together with 1dB difference between Reference point SNR and Baseband SNR, give Noc level of -153dBm/Hz at Reference point
· The Noc value can be changed for other device types/categories in Rel-15 or future releases, maintaining SNRRP = SNRBB + 1dB

· Maximum feasible SNR level
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· Values derived from Test system assumptions agreed by TE vendors 
· These are UE baseband SNR values. Figures used in TS 38.101-4 will be 1dB higher

· Values based on UE parameters and currently foreseen test equipment limitations as derived in R4-1809772, and could be improved in future


The artificial noise power level (Noc) for the UE demodulation setup was chosen under the worst case assumptions for the UE power class 3 and band n260 (39 GHz band): 

1) 8 dB UE antenna gain (in the RX beam peak direction)

2) 11 dB UE implementation loss

3) 12 dB UE noise figure 
In RAN4 #88bis the NR test methods applicability to different UE power classes was discussed and the following was agreed [2]:
	· At least the following test methods components are specific to different UE power classes

· Measurement grids for UE RF Tx and Rx measurements

· Noc level and feasible SNR range for UE demodulation and RRM test methodologies

…

· RAN4 will define methodology to extend the Noc level for other UE power classes. The respective Noc levels will be captured in the TS 38.101-4 and TS 38.133


The current Noc power levels were derived under the worst case assumption among all scenarios supported in Rel-15. However, it is anticipated that additional frequency bands with higher noise figure could be introduced in the future. In addition, new UE power classes with relaxed UE antenna characteristics can be introduced. The UE RF room is also discussing the EIRP/EIS relaxations for the multi-band devices and may introduce additional margins for UEs supporting different frequency bands via a single antenna array. Finally, for CA case - additional REFSENS relaxations can be applied and may affect the target Noc level. 
The following methodology to define the Noc level for the band X (Band_X) and power class Y (PC_Y) is recommended for the single carrier case:
Noc(Band_X, PC_Y) = -153 dBm/Hz + REFSENS(Band_Y, PC_Y, 50MHz CBW) –
– REFSENS(band n260, PC3, 50 MHz CBW)

In particular, the following Noc table can be defined for the UE power classes defined in Rel-15 based on the values currently agreed in TS 38.101-2.
Table 1. Noc power level for different UE power classes and frequency bands

	Operating band
	UE Power class

	
	1
	2
	3
	4

	n257
	-164,8
	-161,8
	-155,6
	-164,3

	n258
	-164,8
	-161,8
	-155,6
	-164,3

	n260
	-161,8
	
	-153,0
	-162,3

	n261
	-164,8
	-161,8
	-155,6
	-164,3


For the CA or multi-band device case, if EIS relaxations are introduced, a similar concept can be applied and Noc levels can be adjusted accordingly.

Proposal #1:
The Noc level for the band X (Band_X) and power class Y (PC_Y) is derived as follows
Noc(Band_X, PC_Y) = -153 dBm/Hz + REFSENS(Band_Y, PC_Y, 50 MHz CBW) –
– REFSENS(band n260, PC3, 50 MHz CBW)
	Operating band
	UE Power class

	
	1
	2
	3
	4

	n257
	-164,8
	-161,8
	-155,6
	-164,3

	n258
	-164,8
	-161,8
	-155,6
	-164,3

	n260
	-161,8
	
	-153
	-162,3

	n261
	-164,8
	-161,8
	-155,6
	-164,3


3 DNF method

The Noc power levels in [1] were agreed taking into account 8 dB UE antenna gain characteristics (corresponding to the UE power class 3 UE and operating band n260). Same time, for the direct near field (DNF) method, UE demodulation testing is expected to be done in the radiative near field and UE antenna gains assumptions derived for the case of Far Field may no longer hold true for the DNF testing. So, the Noc level for the DNF test setup shall be modified to take into account the UE antenna gain in the radiative near field. In general case, the actual antenna gain change may depend on multiple factors. One approach to ensure that the generated Noc level is sufficient enough is to introduce additional calibration stage before demodulation testing, when the TE will perform Noc level calibration. For instance, the TE may check the EIS performance for the tested direction and if UE fails to meet the requirements, increase the input signal level (e.g. with 1 dB step) until UE passes the requirement. The Noc level shall be adjusted accordingly with the EIS level modification.
Proposal #2:
Modify the Noc level for the DNF method to take into account that testing is performed in the radiative near field. Introduce specific calibration stage before demodulation testing based on EIS measurements.
Per previous agreements the UE demodulation testing shall be performed in the RX beam peak direction (“Downlink signal and noise aligned to the Rx beam peak”). For the DFF and IFF methods the UE RF measurements can be reused to identify the UE RX beam peak direction (i.e. following the agreed RX beam peak search procedure). However, for the DNF method the approach for the RX beam peak search is not specified and should be clarified. If it is not clarified, the DNF method shall be removed. In the latter case, the same methods as for UE RF shall be applied only with the same applicability rules.
Proposal #3:
Further clarify the procedure to find the RX beam peak for the DNF method or remove the support of the DFF method.
4 SS-RSRPB accuracy

SS-RSRPB reporting is used as a part for the UE Demodulation test procedure. The following agreements on the SS-RSRPB accuracy were made in the past [3]:

	· SS-RSRPB measurements

· Background: Side conditions (e.g. SNR) for SS-RSRPB measurements at the UE are undefined and need to be clarified for accuracy analysis

· SS-RSRPB measurements and reporting are done under noise-free conditions and use static channel conditions.

· The power level at which SS-RSRPB measurement is conducted is FFS.


In order to proceed with the MU definition, RAN5 will need information on the achievable accuracy for SS-RSRPB measurements. Therefore, we suggest RRM experts to perform the analysis of the SS-RSRPB accuracy to be provided to RAN5. In particular, the following framework is suggested:

· Further study the SS-RSRPB measurements accuracy

· Absolute accuracy

· Relative accuracy between 2 measurements for the same signal source under assumption of fixed RX beam

· Relative accuracy between the measurements for two different RX ports under assumption of fixed RX beam

· The SS-RSRPB performance may be performed for SNR > 10dB

· SS-RSRPB measurements and reporting are done under noise-free conditions and use static channel conditions.
Proposal #4:
Further study the SS-RSRPB accuracy in the RRM room in order to facilitate the MU definition for the UE demodulation test methods:
· Further study the SS-RSRPB measurements accuracy

· Absolute accuracy

· Relative accuracy between 2 measurements for the same signal source under assumption of fixed RX beam

· Relative accuracy between the measurements for two different RX ports under assumption of fixed RX beam

· SS-RSRPB measurements may be performed for SNR > 10dB 

· SS-RSRPB measurements and reporting are done under noise-free conditions and use static channel conditions.
5 Conclusion
In this contribution we provided views on the remaining open issues for the NR Test Methods for UE demodulation. In summary, we have the following proposals: 

Proposal #1:
The Noc level for the band X (Band_X) and power class Y (PC_Y) is derived as follows

Noc(Band_X, PC_Y) = -153 dBm/Hz + REFSENS(Band_Y, PC_Y, 50 MHz CBW) –
– REFSENS(band n260, PC3, 50 MHz CBW)
	Operating band
	UE Power class

	
	1
	2
	3
	4

	n257
	-164,8
	-161,8
	-155,6
	-164,3

	n258
	-164,8
	-161,8
	-155,6
	-164,3

	n260
	-161,8
	
	-153
	-162,3

	n261
	-164,8
	-161,8
	-155,6
	-164,3


Proposal #2:
Modify the Noc level for the DNF method to take into account that testing is performed in the radiative near field. Introduce specific calibration stage before demodulation testing based on EIS measurements.
Proposal #3:
Further clarify the procedure to find the RX beam peak for the DNF method or remove the support of the DFF method.
Proposal #4:
Further study the SS-RSRPB accuracy in the RRM room in order to facilitate the MU definition for the UE demodulation test methods:
· Further study the SS-RSRPB measurements accuracy

· Absolute accuracy

· Relative accuracy between 2 measurements for the same signal source under assumption of fixed RX beam

· Relative accuracy between the measurements for two different RX ports under assumption of fixed RX beam

· SS-RSRPB measurements may be performed for SNR > 10dB 

· SS-RSRPB measurements and reporting are done under noise-free conditions and use static channel conditions.
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