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1
Introduction
In RAN#91e meeting, a new Work Item on FR1 TRP TRS was approved in [1]. This paper shares our initial views on how to proceed the TRP TRS project.

2
Discussion

The objectives of the core part for FR1 TRP TRS WI are listed [1]:
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The scope of this new WI is considerably greater than the previous studies/work items for LTE, both SA and EN-DC test methods are required for FR1, and so care needs to be taken to prioritize the work in order that timely progress is made towards the WI objectives within Rel-17. 
Observation 1: The scope of test methods development includes SA and EC-DC which is greater than LTE, care needs to be taken to prioritize the work in order that timely progress is made towards the WI objectives within Rel-17. 

In the following part we share our views on some selected detailed objectives from [1]:
-
Considering the following device types:

-
Smartphone 

· Considering UEs with antenna configurations of 1Tx, 2Tx, 2 Rx and 4 Rx

-
Tablet

-
Laptop embedded equipment (LEE)

-
Laptop mounted equipment (LME)

For smartphone, the antenna configuration is limited to 1Tx, 2Tx, 2 Rx and 4 Rx, therefore the 1Rx case discussed in the Redcap WI is not considered in the current scope of the WID. However, we believe the test system for SISO OTA is general methodology which can be commonly used for no matter 1 Rx or even 8 Rx devices. 
In addition, based on the latest 5G report from GSA, more than 431 commercially available devices are in the market, among them smartphone is the key type, as shown in Figure 1.
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Figure 1 [from GSA Report]. Announced 5G devices models by type (end March 2021)

Observation 2: From the latest 5G report of GSA, more than 431 commercially available devices are in the market, with smartphone accounting for the largest proportion. 

Proposal 1: Select smartphone as the first priority of the device type to finalize the work. 
-
Test scenarios:

-
For smartphone, head/hand phantoms testing configuration is the first priority

-
For other device types, 

-
Free space (FS) testing configuration is the first priority

-
OTA performance requirements with head/hand/Laptop ground plane phantoms are second priority

For smartphone, the phantom-based testing configuration is the first priority. However, the body phantoms defined in TR 25.914 is only applicable <72mm wide devices. To date, the smartphone is going to be wider, and most of the NR smartphones are wider than 72mm, new phantom to cover 72~92mm is needed. Besides, the frequency range supported by the phantoms should also be updated to cover all the FR1 frequency bands (400MHz~7.125GHz).

Considering the limited time of Rel-17 for this WI, developing the whole set of new body phantoms in this WI would be a great challenge. CTIA has been responsible for OTA phantoms development for a long time, the defined human body phantoms have been widely used in the test labs. Thinking from the OTA industry perspective, it would be better to use the one set of phantoms for OTA testing to keep the testing consistency, which is also helpful for OEM’s product development. Therefore, reusing the defined phantoms in CTIA for FR1 TRP TRS OTA test is highly suggested. An LS to CTIA asking the permission of phantoms reference in 3GPP is needed.  
Observation 3: The phantoms defined in 3GPP is not applicable for FR1 TRP TRS testing, new phantoms should be considered to cover >72mm wide devices and >3GHz frequency bands.

Proposal 2: Sent an LS to CTIA to ask for the licence of body phantoms to be referenced in 3GPP FR1 TRP TRS spec. 

-
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)

LTE SISO OTA test method in TR37.902 is the basis for NR FR1 TRP TRS WI, especially the test setup and test procedure for SA mode with 1 CC. Generally, there is no significant changes on system setup and test procedure, the general improvement would be the larger bandwidth and higher frequency range. The details of test methods and test procedure on FR1 SA UE is discussed in [5].
However, for EN-DC, given the LTE and FR1 link are working simultaneously, the UE configuration and test procedure should be different, how to set the power splitting between LTE and NR is an important issue. The details of test setup and procedure on EN-DC is discussed in [6].
Given the frequency is up to 7.125GHz for FR1, the measurement distance of anechoic chamber based on effective antenna aperture approach agreed in TR 38.827 for RTS method can be reused [7]. 
Develop the Measurement Uncertainty (MU) assessment [RAN5]

· Measurement Uncertainty (MU) aspects will be handled by RAN5 and the conclusions can be captured in a separate section of TR

In general, the preliminary MU assessment should be done in RAN4 based on the work splitting of RAN4 and RAN5 on OTA task. However, given the limited time of Rel-17 to finalize the test methods efficiently, RAN5 is responsible to develop the MU related work to share the workload and ensure a timely progress of the WI. The Annex for MU assessment in the TR is the place holder to capture the agreements achieved in RAN5 on MU budget for SA and EN-DC test methods. RAN5 can work in parallel with RAN4, the agreements and text proposals can be sent to RAN4 via LSs with attachment.
Proposal 3: RAN5 is responsible for MU assessment as secondary responsibility working group. The agreements and text proposals on MU assessment in RAN5 can be sent to RAN4 via LSs with attachment to draft the TR MU Annex. 

Proposal 4: An LS to RAN5 is needed to inform the work plan of TRP TRS WI, TR skeleton and MU work handling. 

-
Consider UE with multi-antenna under SISO OTA Test Methodology, e.g.

-
Study whether a test procedure for UL Transmit Diversity of SA, if this feature is supported by UE, is needed

· This task shall not start until RAN4 concludes on all of the corresponding requirements related to UL Transmit Diversity of SA

-
Consider how to treat the UE with Tx switching and ensure predictable verification of TRP results

-
Consider how to treat the UE with multiple antenna receivers and ensure predictable verification of TRS results

FR1 Tx diversity is a controversial feature under discussion in RAN4, the signalling and RF requirements related to UL TxD has not been concluded. Given the test methods for 2Tx UL condition is a new area which needs more study, RAN4 should be very careful on starting this part of work before finalizing the general test methodology for SA and EN-DC to avoid the delay of the whole progress.

Observation 4: The signalling and RF requirements related to FR1 TxD feature has not been concluded. RAN4 should be very careful on starting this part of work before finalizing the general test methodology for SA and EN-DC to avoid the delay of the whole progress.
For UL Tx switching, this function has been widely used in smartphone to improve the UL performance with many different algorithms. RAN4 should define a proper test procedure to configure the UE with Tx switching applicability to ensure the measurement consistency. To date, for LTE SISO OTA testing in each SDO, the Tx switching function is required to be off.  
Proposal 5: UL Tx switching is a function widely used in smartphone, RAN4 should discuss how the treat this function properly during TRP TRS measurement. 

-
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

OTA testing time is always the major concern in the industry, especially for NR, there are huge number of bands and band combinations for SA and EN-DC. Developing proper mechanism to reduce the TRP TRS OTA test time should be one of the main targets in RAN4. 
Proposal 6: RAN4 should define a proper way to reduce the TRP TRS OTA testing time for SA and EN-DC bands and band combinations. 

3 Conclusion

In this paper, we share our general proposals on TRP TRS WI. 
Observation 1: The scope of test methods development includes SA and EC-DC which is greater than LTE, care needs to be taken to prioritize the work in order that timely progress is made towards the WI objectives within Rel-17. 

Observation 2: From the latest 5G report of GSA, more than 431 commercially available devices are in the market, with smartphone accounting for the largest proportion. 

Proposal 1: Select smartphone as the first priority of the device type to finalize the work. 
Observation 3: The phantoms defined in 3GPP is not applicable for FR1 TRP TRS testing, new phantoms should be considered to cover >72mm wide devices and >3GHz frequency bands.

Proposal 2: Sent an LS to CTIA to ask for the licence of body phantoms to be referenced in 3GPP FR1 TRP TRS spec. 

Proposal 3: RAN5 is responsible for MU assessment as secondary responsibility working group. The agreements and text proposals on MU assessment in RAN5 can be sent to RAN4 via LSs with attachment to draft the TR MU Annex. 

Proposal 4: An LS to RAN5 is needed to inform the work plan of TRP TRS WI, TR skeleton and MU work handling. 

Observation 4: The signalling and RF requirements related to FR1 TxD feature has not been concluded. RAN4 should be very careful on starting this part of work before finalizing the general test methodology for SA and EN-DC to avoid the delay of the whole progress.

Proposal 5: UL Tx switching is a function widely used in smartphone, RAN4 should discuss how the treat this function properly during TRP TRS measurement. 

Proposal 6: RAN4 should define a proper way to reduce the TRP TRS OTA testing time for SA and EN-DC bands and band combinations. 
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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. 


Investigate and specify the following aspects:


General aspects


-	Considering the following device types:


-	Smartphone 


Considering UEs with antenna configurations of 1Tx, 2Tx, 2 Rx and 4 Rx


-	Tablet


-	Laptop embedded equipment (LEE)


-	Laptop mounted equipment (LME)


-	Test scenarios:


-	For smartphone, head/hand phantoms testing configuration is the first priority


-	For other device types, 


-	Free space (FS) testing configuration is the first priority


-	OTA performance requirements with head/hand/Laptop ground plane phantoms are second priority


-	Environmental conditions:


-	Normal temperature and voltage test conditions


SISO OTA Test methodology enhancement


-	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)


-	Develop the Measurement Uncertainty (MU) assessment [RAN5]


Measurement Uncertainty (MU) aspects will be handled by RAN5 and the conclusions can be captured in a separate section of TR


-	Consider UE with multi-antenna under SISO OTA Test Methodology, e.g.


-	Study whether a test procedure for UL Transmit Diversity of SA, if this feature is supported by UE, is needed


This task shall not start until RAN4 concludes on all of the corresponding requirements related to UL Transmit Diversity of SA


-	Consider how to treat the UE with Tx switching and ensure predictable verification of TRP results


-	Consider how to treat the UE with multiple antenna receivers and ensure predictable verification of TRS results


-	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


During the course of this work item, ongoing communication with 3GPP RAN WG5, CTIA OTA Working Group, CCSA TC9 WG1, GCF, ETSI MSG TFES and PTCRB shall be maintained to ensure industry coordination on this topic.











