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1
Introduction
In RAN#91e meeting, a new Work Item on FR1 TRP TRS was approved in [1]. This paper discusses the test methodology for FR1 EN-DC.
2
Discussion

The objectives related to EN-DC test methods are [1]:
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Observation 1: The study of EN-DC test method is limited to 1CC LTE with 1CC NR, as agreed in the WID. 
Observation 2: For EN-DC mode, only specify NR requirements. 

The EN-DC OTA test methodologies are based on the test system for SA mode, with additional configurations and different test procedure. The detailed test configuration should follow the FR1 UE RF test cases for maximum output power and reference sensitivity. However, there are differences in SDOs on the configuration of UE for EN-DC OTA testing.
In CTIA, for EN-DC OTA testing [2][3]:

[image: image2]
In CCSA, for EN-DC OTA testing, the UE configuration is [4][5]:
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Observation 3: For TRS testing, using a 50% uplink output power split between LTE and NR is an aligned configuration among different SDOs.
Proposal 1: For TRS testing in EN-DC mode, 50% uplink output power split between LTE and NR should be configured.

Observation 4: For TRP testing, how to configure the LTE and NR power is different in CTIA and CCSA.

Proposal 2: For TRP testing in EN-DC mode, RAN4 needs further study on how to configure the UE power splitting between LTE and NR.

Proposal 3: For EN-DC mode, no additional LTE requirements will be introduced, RAN4 should make decision whether LTE path need to be measured or not.

Given many EN-DC band combinations have been defined in RAN4, how to reduce the total OTA measurement time is also the key issue the group need to resolve.
Proposal 4: To reduce the total measurement time of EN-DC combinations, mechanism on testing time reduction should be defined in RAN4.
3 Conclusion

In this paper, we share our views on FR1 EN-DC test methodology. 
Observation 1: The study of EN-DC test method is limited to 1CC LTE with 1CC NR, as agreed in the WID. 

Observation 2: For EN-DC mode, only specify NR requirements. 

Observation 3: For TRS testing, using a 50% uplink output power split between LTE and NR is an aligned configuration among different SDOs.

Proposal 1: For TRS testing in EN-DC mode, 50% uplink output power split between LTE and NR should be configured.

Observation 4: For TRP testing, how to configure the LTE and NR power is different in CTIA and CCSA.

Proposal 2: For TRP testing in EN-DC mode, RAN4 needs further study on how to configure the UE power splitting between LTE and NR.

Proposal 3: For EN-DC mode, no additional LTE requirements will be introduced, RAN4 should make decision whether LTE path need to be measured or not.

Proposal 4: To reduce the total measurement time of EN-DC combinations, mechanism on testing time reduction should be defined in RAN4.
4
References

[1] RP-210807, “New WID: Introduction of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC)”, vivo, OPPO, CMCC, CAICT, Rohde & Schwarz, RAN#91e meeting, Mar 2021. 

[2] CTIA OTA210303, Reply LS on 5G NR FR1 Testing, CTIA Certification OTA WG, March 05, 2021

[3] CTIA OTA Test Plan, V4.0
[4] R4-1913116, Liaison Statement on CCSA progress on NR FR1 OTA, CCSA TC9 WG1, October, 2019
[5] CCSA YD/T 1484.9-2021, Measurement method for radiated RF power and receiver performance of wireless device, Part9: NR wireless device (Sub-6GHz)
The objective of this Work Item is to extend SISO OTA methodology defined in TR37.902 to NR FR1 (NR SA and EN-DC) and to specify FR1 TRP and TRS performance requirements for both SA and EN-DC UEs. 


…


-	Specify necessary enhancements of the SISO OTA test methodology for NR FR1 TRP and TRS, e.g.


-	Using the test methodology defined in TR37.902 as well as the associated aspects related to measurement uncertainty in TR25.914 and section 4.2 of TS 37.144 as the basis for NR FR1 


-	Support UE operating frequency in the range of 410 MHz – 7125 MHz (i.e., test methods will cover all the NR FR1 bands)


-	Support up to 100 MHz CBW


-	Define the configured power settings for EN-DC (1 CC LTE with 1 CC NR)


…


-	Consider whether exceptional requirements to be tested for EN-DC TRS is needed, this will be treated as second priority


-    Example: NSA TRS requirements for potential UE self-interference due to IMD3 in EN-DC


-	Consider the testing time reduction for TRP and TRS among the bands and EN-DC band combinations that UE support 


-    Example: Alternative Single Point Offset TRP/TIS Test is not precluded


…


Specify the FR1 EN-DC TRP and TRS requirements and tolerance:


-	For EN-DC, only NR requirements will be specified and no additional LTE requirements will be introduced. 


-	Only consider EN-DC combinations of 1 CC LTE with 1 CC NR








TRP is measured for each RAT. The RAT under measurement operates at maximum�output power while the output power of the other RAT is minimized.


C-TIS is measured for each RAT using a 50% uplink output power split between LTE and�NR in case the UE supports simultaneous LTE and NR uplink operation. In case the UE�only supports single uplink operation, uplink power is set to maximum and no uplink�traffic is scheduled on the RAT not being tested, e.g., when measuring NR, no uplink�traffic shall be scheduled on LTE. Therefore, the test approach is based on equal power�sharing (EPS) and dynamic power sharing (DPS).





For non-standalone mode, LTE TRP and NR TRP shall be measured at the same time or in sequence while the status of EUT shall remain consistent and LTE and NR shall transmit simultaneously. The maximum output power shall be configured as PLTE = [20] dBm，PNR= None and PEMAX, EN-DC= None. (assume PC3)


For non-standalone mode, LTE TRS and NR TRS shall be measured in sequence while the status of EUT shall remain consistent and LTE and NR shall transmit simultaneously. The maximum output power shall be configured as PLTE = [20] dBm，PNR= None and PEMAX, EN-DC= None (assume PC3). When measuring NR TRS, the LTE TRS shall remain error-free stable connection. Same approach for LTE TRS testing is used under NSA mode with error-free NR connection. 








