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1
Introduction
In RAN4#99-e meeting, the workplan for FR1 TRP TRS WI was approved [1]. Good progress has been made, and the agreements have been captured in the WF [2].
In this paper, we further discuss some general aspects for FR1 TRP TRS WI.
2
Discussion

2.1  NR FR1 TRP TRS test parameters 
1) Channel bandwidth and test frequencies for TRP TRS tests:

For OTA testing, only one channel bandwidth per band is needed to quantify the antenna performance. The suitable channel bandwidth would be mid channel bandwidth defined for FR1 conductive maximum output power and REFSENS test cases in TS 38.508-1.

Proposal 1: Select one channel bandwidth per band for TRP and TRS tests for NR FR1. Default channel bandwidth is mid channel bandwidth defined in TS 38.508-1 Table 4.3.1.0A-1, but another bandwidth can be considered on case by case basis based on operators’ requests.
Proposal 2: The low, mid, high, test frequencies for the selected mid CBW for each NR operating bands defined in Clause 4.3.1.1 in TS 38.508-1 should be measured for TRP and TRS.

Further discuss whether one frequency (e.g. only middle frequency) per band is sufficient to quantify TRS performance, from testing time reduction perspective.

2) Other test parameters for TRP UL configuration:

The following parameters for TRP UL configuration are suggested:
1. DFT DFT-s-OFDM QPSK for UL modulation
2. Select one SCS per band for TRP tests for NR FR1. By default, 15 kHz SCS for 5~40MHz CBW, 30kHz SCS for 50~100MHz CBW, other considerations can also be considered;

3. TRP tests should be performed without MPR and A-MPR cases, the RB allocation should consider inner full cases. 

Proposal 3: The common test parameters summarized in Table 1 is recommended for FR1 TRP test.

Table 1: Common parameters for TRP UL configuration
	CBW [MHz]
	UL Modulation
	SCS [kHz]
	Allocation RB
	RB Start
	DL 

	5
	DFT-s-OFDM

QPSK
	15
	12
	6
	N/A

	10
	
	15
	25
	12
	

	15
	
	15
	36
	18
	

	20
	
	15
	50
	25
	

	40
	
	15
	108
	54
	

	50
	
	30
	64
	32
	

	60
	
	30
	81
	40
	

	100
	
	30
	135
	67
	


3) reference measurement channel for TRP:

For TRP, the RMC should be the same as FR1 conductive MOP test case.
Proposal 4：For FR1 TRP OTA test, select the UL reference measurement channel configuration as in conductive Maximum Output Power test for NR FR1 per band, i.e. Annex A.2 UL reference measurement channels in TS 38.521-1.
4) Other test parameters for TRS DL configurations:

The following parameters for TRS DL configuration are suggested:
1. CP-OFDM QPSK for DL modulation

2. Select one SCS per band for TRS tests for NR FR1. By default, 15 kHz SCS for 5~40MHz CBW, 30kHz SCS for 50~100MHz CBW, other considerations can also be considered;

3. The RB allocation should consider Full RB.
Proposal 5: The common test parameters summarized in Table 2 is recommended for FR1 TRS test.
Table 2: Common parameters for TRS DL and UL
	CBW [MHz] 
	DL 
	UL Modulation
	SCS [kHz] 
	DL Allocation RB
	UL RB allocation 

	5 
	CP-OFDM QPSK 
	DFT-s-OFDM

QPSK
	15 
	FULL RB, in Table 7.3.2.4.1-2 in TS 38.521-1
	Uplink configuration in Table 7.3.2.4.1-3 in TS 38.521-1

	10 
	
	
	15 
	
	

	15 
	
	
	15 
	
	

	20 
	
	
	15 
	
	

	40 
	
	
	15 
	
	

	50
	
	
	30
	
	

	60 
	
	
	30 
	
	

	100 
	
	
	30 
	
	


5) Reference measurement channel for TRS:

Proposal 6: For TRS test, select the reference measurement channel configuration for NR FR1 as defined for the conductive REFSENS minimum requirements and adopt UL allocation per band as defined in TS38.521-1 Table 7.3.2.4.1-3. 

If the above test parameters are agreed for FR1 TRP TRS test, a table with full parameters should be captured in the TR 38.834.

2.2  Measurement grids  
For LTE TRP OTA, for the anechoic chamber-based measurement procedures, the measurement of TRP and TRS is basically based on the measurement of the spherical radiation pattern and spherical sensitivity pattern of the DUT, respectively. 
The power radiated by the DUT is sampled in far field in a group of points located on a spherical surface enclosing the DUT. The samples of TRP are taken using a constant sample step of 15° both in theta (() and phi (() directions. The sensitivity values of the DUT at a predefined BLER level are sampled in far field in a group of points located on a spherical surface enclosing the DUT. The samples of TRS are taken using a constant sample step of 30° both in theta (() and phi (() directions. 

For NR FR1 TRP and TRS measurement, same measurement grids with LTE should be adopted.
Proposal 7: For FR1 TRP, adopt constant sample step of 15° both in theta (() and phi (() directions; for FR1 TRS, adopt constant sample step of 30° both in theta (() and phi (() directions.
3 Conclusion

In this paper, we share our views on general aspects of TRP TRS WI. 
Proposal 1: Select one channel bandwidth per band for TRP and TRS tests for NR FR1. Default channel bandwidth is mid channel bandwidth defined in TS 38.508-1 Table 4.3.1.0A-1, but another bandwidth can be considered on case by case basis based on operators’ requests.
Proposal 2: The low, mid, high, test frequencies for the selected mid CBW for each NR operating bands defined in Clause 4.3.1.1 in TS 38.508-1 should be measured for TRP and TRS.

Proposal 3: The common test parameters summarized in Table 1 is recommended for FR1 TRP test.

Table 1: Common parameters for TRP UL configuration
	CBW [MHz]
	UL Modulation
	SCS [kHz]
	Allocation RB
	RB Start
	DL 

	5
	DFT-s-OFDM

QPSK
	15
	12
	6
	N/A

	10
	
	15
	25
	12
	

	15
	
	15
	36
	18
	

	20
	
	15
	50
	25
	

	40
	
	15
	108
	54
	

	50
	
	30
	64
	32
	

	60
	
	30
	81
	40
	

	100
	
	30
	135
	67
	


Proposal 4：For FR1 TRP OTA test, select the UL reference measurement channel configuration as in conductive Maximum Output Power test for NR FR1 per band, i.e. Annex A.2 UL reference measurement channels in TS 38.521-1.

Proposal 5: The common test parameters summarized in Table 2 is recommended for FR1 TRS test.

Table 2: Common parameters for TRS DL and UL
	CBW [MHz] 
	DL 
	UL Modulation
	SCS [kHz] 
	DL Allocation RB
	UL RB allocation 

	5 
	CP-OFDM QPSK 
	DFT-s-OFDM

QPSK
	15 
	FULL RB, in Table 7.3.2.4.1-2 in TS 38.521-1
	Uplink configuration in Table 7.3.2.4.1-3 in TS 38.521-1

	10 
	
	
	15 
	
	

	15 
	
	
	15 
	
	

	20 
	
	
	15 
	
	

	40 
	
	
	15 
	
	

	50
	
	
	30
	
	

	60 
	
	
	30 
	
	

	100 
	
	
	30 
	
	


Proposal 6: For TRS test, select the reference measurement channel configuration for NR FR1 as defined for the conductive REFSENS minimum requirements and adopt UL allocation per band as defined in TS38.521-1 Table 7.3.2.4.1-3. 

Proposal 7: For FR1 TRP, adopt constant sample step of 15° both in theta (() and phi (() directions; for FR1 TRS, adopt constant sample step of 30° both in theta (() and phi (() directions.
4
References

[1] R4-2108624, “Workplan of TRP TRS WI”, vivo, OPPO, CMCC, RAN#91e meeting, 3GPP RAN4#99-e, May 2021. 

[2] R4-2108620, “WF on FR1 TRP TRS,” vivo, 3GPP RAN4#99-e, May 2021

[3] 3GPP TS38.521-1

[4] 3GPP TS 38.508-1
