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1. Introduction
At the last RAN4 meeting (RAN4#101-bis-E) many open issues related to the BS RF core specification (TS 38.104) was resolved. However, the work related to the BS RF core specification is not finalized. Currently, the draft CRs hold numerous FFS and technical details to areas such as spectrum utilization is not settled. According to the RAN TU plan, the work with BS RF conformance testing is scheduled to start at RAN4#102-E.
In this contribution we present some high-level considerations to initiate the discussion on how to update the BS RF conformance test specification (TS 38.141-2) to extend the frequency range up to 71 GHz. 

2. Discussion
The NR frequency extension up to 71 GHz will have direct impact on BS conformance test specification TS 38.141-2 [1]. The NR extension can be concluded in addition of support for the frequency range 52.5 to 71 GHz as described in Table 2-1 and numerology extension as described in Table 2-2.
Table 2-1: FR2-2 bands
	NR operating band

	Frequency range
(MHz)
	Band size
(MHz)

	n263
	57000 to 71000
	14000

	n26[4]
	66000 to 71000
	5000



Table 2-2: FR2-2 SCS and CBW support
	Sub-Carrier Spacing
(kHz)
	Carrier Bandwidth
(MHz)

	120
	100, 400

	480
	400, 800, 1600

	960
	400, 800, 1600, 2000



When the work to update the conformance test specification starts careful considerations related to the frequency range support up to 71 GHz captured in Table 2-1 and new numerology configurations captured in Table 2.2 is required. 
The conformance test specification TS 38.141-2 specifies test requirement limits, test configuration and test procedure for all requirements. The test requirements in relies on RF core requirements from TS 38.104. In addition, to the RF core specifications test requirements also consider test tolerances. Parameters such as operating frequency and carrier numerology parameters (such as carrier bandwidth and sub-carrier spacing) have direct impact to details relevant for the extension of the specification up to 71 GHz. 
In TS 38.141-2 updates to following sub-clauses is required:
1. In sub-clause 4.1.2 update maximum OTA test system uncertainty for transmitter and receiver requirements.
2. In sub-clause 4.7 update test signal configurations with respect to new operating bands in Table 4.7.2.1-2.
3. In sub-clause 4.9 update test model definition with respect to SCS 480 kHz and 960 kHz. 
4. Per requirement in clauses 6, 7 and 8 update with new test requirement levels.
5. In Annex A update FRC definitions with respect to 480 kHz and 960 kHz SCS.
6. In Annex C update information related to test tolerances and derivation of test requirements.
In Annex J update operation frequency range to include FR2-2.

As an introduction to the detailed work required to update the BS RF conformance specification attention to following aspects will be needed:
1. Test requirements will be defined based on RF core requirements defined in TS 38.104. Currently, the draft CR to update the specification to 71 GHz is not complete. The work to define test requirements can start first when RF core specification is settled.  
2. Consider upper test frequency following the concept used for FR2-1. For FR2-2 spurious emission consider an upper test frequency lower than what is described by the FR2-2 BS RF core requirements.
3. Consider upper test frequency following the concept used for FR2-1. For FR2-2 out-of-band blocking consider an upper test frequency lower than what is described by the BS RF core requirements. 
4. For out-of-band blocking consider appropriate frequency step for the interferer signal with respect to supported carrier bandwidth. Consider if the FR2-1 concept can be re-used or if other concept of defining the frequency step is required.  
5. For FR2-1 it was decided to set an upper test limit to 60 GHz for requirement levels outside the carrier (e.g., receiver out-of-band blocking and transmitter spurious emissions). Even though RF core requirement was defined above 60 GHz, the requirement was only tested up to 60 GHz in the conformance test specification. At the time 60 GHz was selected based on test equipment aspects available at the time. For FR2-2 the upper test frequency needs to be increased to allow for complete testing of frequencies up to 71 GHz and also above for spurious emission and blocking. 
6. With frequencies up to 71 GHz OTA test aspects requires careful considerations with respect to dynamic range, test object size, etc. It is not obvious that all test methods described in TR 37.941 [2] can be adopted right away without extensions or modifications. Eventual new test methods dedicated for the frequency range 52.6 to 71 GHz needs to be captured in TR 37.941 following the concept of describing the test method and describing the evaluation of measurement uncertainty. 
7. Measurement uncertainty evaluation requires careful considerations. It is not obvious to add additional uncertainties as function of higher frequency following the trend in TR 37.941. Some measurement errors will increase, while others will reduce. A measurement uncertainty evaluation for the frequency range 52.6 to 71 GHz is required to determined test requirement levels. The measurement uncertainty evaluation needs to be done per requirement and test method. 
8. For the conformance test specification, per test requirement and test procedure check the impact extended support of SCS and CBW and impact on test object configuration and test methods.
9. If required, consider extension to test methods described in TR 37.941 to minimize measurement uncertainty. For instance, the absolute power accuracy related to a signal generator can be significantly improved by calibrating the signal generator with a power meter. 
10. Further consider test aspects related to EVM measurements with respect to 480 kHz and 960 kHz SCS and new carrier bandwidths. 

Proposal: Based on presented considerations plan the BS RF conformance work.










3. Conclusion
Following the trend for NR FR2, regarding conformance testing there are some challenges related to testability and measurement uncertainty. Instead of assuming larger values for uncertainties for higher frequencies RAN4 have reached a point where the meaning of all measurement uncertainties needs to be looked over. With higher frequencies some of the measurement uncertainties will reduce, while some will increase. Also, test procedures may need to be extended to reduce impact of larger measurement uncertainty for some individual components of test setup. Additional calibration stages can be defined to keep the expanded measurement uncertainty per requirement and test method acceptable. 
In this contribution we propose some vital aspects to consider when the BS RF conformance test specification is updated to allow NR operation up to 71 GHz. 

4. References
[1]	TS 38.141-2, “NR; Base Station (BS) conformance testing Part 2: Radiated conformance testing”, 3GPP
[2] 	TR 37.941, “Radio Frequency (RF) conformance testing background for radiated Base Station (BS) requirements”, 3GPP
3GPP
