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1	Introduction 
[bookmark: _Hlk63420971]At RAN5#93 in November 2021, a way forward [1] was agreed to create a work plan to track the progress of the FR2 RF Enhanced Test Methods topics from TR 38.884 in the RAN5 WG. A framework for such a work plan was previously discussed in [1] and has been used to make progress on this internal work plan.

The study in RAN4 and subsequent RAN5 work focused on incorporating improvements to current FR2 test methodologies as well as look at new enhanced FR2 test methods across a range of topics. This includes some issues reported by RAN5 such as:
· Test requirement relaxation due to High DL/Low UL signal power limitations
· Mitigation of polarization basis mismatch	
· Extreme Temperature Condition testing methodology. 

2	Discussion 
2.1     Summary of TR 38.884
There was a high-level scope for the internal work plan identified in [1] and which is detailed below.
2.1.1     High-level initial SCOPE of intended RAN5 Work Plan
As agreed, in [3], the proposed RAN5 Work Plan to incorporate TR 38.884 outcomes into RAN5 test specifications have been covering the following scope:
1. High DL power and low UL power test cases: improvement of current permitted methods (e.g. IFF) has been identified in the relaxation of requirements for the specific tests reported by RAN5.

2. High DL power and low UL power test cases: new methodologies based on near-field (i.e. Direct Near Field (DNF), Combined Far-Field/Direct Near Field (CFFDNF), and Combined Far-Field/Near Field (CFFNF)) have been analyzed and the study outcome is included in TR 38.884. 
3. Enhanced test method for EIRP measurements: adopt the TPMI method defined in TR 38.884 to activate the dual polarization transmission on the UE, removing the need for a specific test function and define the applicability of the method to the EIRP based test procedures and FR2 UE types.
4. Enhanced test methods for UL Demodulation Measurements: adopt zero-forcing MIMO receiver architecture based on Method 1 as described in TR 38.884 so that dual-polarization transmissions by the UE can be demodulated by the test equipment receiver.
5. Analyze and incorporate testability enhancements to support the verification of RF requirements for inter-band (FR2+FR2) CA 
· An analysis of the impact of AoA offsets in the test setup for inter-band CA with Common Beam Management (CBM) is needed after the scope of CBM requirements and associated agreements are better understood.
6. Incorporate any new recommendations in TR 38.884 for testing under extreme temperature conditions for all applicable FR2 UE RF test cases.
7. Analyze and incorporate the testability enhancements defined in TR 38.884 to reduce test time. All the recommended test methodology enhancements are understood to be optional.
· New Measurement grids based on 4x2 antenna pattern assumption, dependent on UE declaration
· RSRPB-based RX beam peak search
· Fast Spherical Coverage
· Single Link Polarization Measurement, dependent on UE declaration
· Non-uniform TRP measurement grids
8. Adopt the recommendations in TR 38.884 and perform further analysis of testability aspects for the introduction of the new band n262
· Considering the extension of frequency applicability of the permitted methods in TR38.810 from 43.5 GHz up to at least 48.2 GHz
· Considering the extension of frequency applicability of the test methodology enhancements in Objectives 1 through 7 above
2.1.2	RAN5 Impact
This section lists the list of test specifications that are ongoing updates due to the FR2 Enhanced Test Methods work plan

	TS/TR No.
	Description of anticipated changes
	Related RAN5 Work Item(s)

	TS 38.521-2
	Introduction of enhanced test methods aspects for SA FR2 and any n262 MU assessment as applicable to SA RF tests
	5GS_NR_LTE-UEConTest
NR_RF_FR2_req_enh-UEConTest
NR_eMIMO-UEConTest

	TS 38.521-3
	Introduction of enhanced test methods aspects for NSA FR2 and any n262 MU assessment as applicable to NSA RF tests
	5GS_NR_LTE-UEConTest
NR_RF_FR2_req_enh-UEConTest
NR_eMIMO-UEConTest

	TS 38.522
	Updated applicability for tests impacted by enhanced FR2 test methods
	5GS_NR_LTE-UEConTest
NR_RF_FR2_req_enh-UEConTest
NR_eMIMO-UEConTest

	TS 38.508-1
	Update to FR2 RF test environments
	5GS_NR_LTE-UEConTest
NR_RF_FR2_req_enh-UEConTest

	TS 38.508-2
	Introduction of UE declarations for alternate enhanced test methods
	5GS_NR_LTE-UEConTest
NR_RF_FR2_req_enh-UEConTest

	TS 38.521-4
	Introduction of n262 MU and enhanced test methods aspects for 5G Demod
	5GS_NR_LTE-UEConTest
NR_RF_FR2_req_enh-UEConTest

	TS 38.533
	Introduction of n262 MU and enhanced test methods aspects for 5G RRM
	5GS_NR_LTE-UEConTest
NR_RF_FR2_req_enh-UEConTest
NR_eMIMO-UEConTest

	TR 38.903
	Documentation of MU assessment for enhanced test methods
	5GS_NR_LTE-UEConTest
NR_RF_FR2_req_enh-UEConTest



Observation 1: The RAN4 SID outcome is being incorporated in RAN5 specifications to resolve multiple FR2 RF testability issues as captured in the work plan, and the same has occurred through the appropriate WIDs.
2.2	Incorporating FR2 Test Methods into RAN5 specifications
2.2.1 Applicability
TR 38.884 provides a set of general guidelines to determine applicability of the proposed enhanced FR2 test methods and this is a useful guide to slot each method into the relevant applicability.

The enhanced test methods defined in the following clauses are not only applicable to current release, the general applicability can be categorized as following:

1.	If a test case or requirement was not-testable in an older Release (e.g. Rel-15), and a new test method or procedure unblocks it in Rel-17, then the method can be said to be release-independent and would apply to the older release.
2.	If we call one of the enhanced test methodologies as a Rel-17 test equipment feature, then a test equipment setup implementing the earlier release conformance test specification should be allowed to bring in a Rel-17 feature, provided that it meets all of the applicable Rel-17 requirements for that feature.
3.	When there is a core requirement change (or modification/relaxation) in, e.g. Rel-17, to enable testing/unblock testability issues, then the requirement change should be applicable only from Rel-17 onwards.
4.	When the enhanced test methodology applies to a UE feature supported only from a specific release, the test method becomes applicable only from that release onwards.

Observation 2: For core requirement changes/modifications or UE feature/capability that is applicable only from Release 17 and onwards, it is being analysed on a case-by-case basis if a better option is to introduce a new test case.

2.2.2 Ongoing Analysis for Work Plan Scope
A topic-level analysis would help to identify and track current updates needed within the proposed work plan. For now, the key focus is on:

1. High DL power and low UL power test cases: improvement of current permitted methods (e.g. IFF) has been identified in the relaxation of requirements for the specific tests reported by RAN5.

2.2.2.1	High DL power and low UL power 
The list of test cases impacted by this issue is quite clear as it was provided by RAN5 in an LS to RAN4. Each of the tests can be analyzed for resolution of the testability issues reported earlier.
Table 2.2.2.1-1: Summary of test cases and testability issues
	Clause
	Requirement
	Testability issue
	Test Metric

	6.3.1
	Minimum output power
	Low UL power
	EIRP (Link=TX beam peak direction, Meas=Link angle).

	6.3.2
	Transmit OFF power
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid)

	6.5.1
	Occupied bandwidth
	Low UL power
	OBW (Link=TX beam peak direction, Meas=Link angle)

	6.5.2.3
	Adjacent channel leakage ratio
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid).

	6.5.3.2
	Additional spurious emissions
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid).

	6.4.2.1
	Error Vector Magnitude
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid).

	6.4.2.4
	EVM equalizer spectrum flatness
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid).

	7.4
	Maximum input power
	High DL power
	EIS (Link=RX beam peak direction, Meas=Link angle).

	7.5
	Adjacent channel selectivity (case 1)
	High DL power
	EIS (Link=RX beam peak direction, Meas=Link angle)

	7.5
	Adjacent channel selectivity (case 2)
	High DL power
	EIS (Link=RX beam peak direction, Meas=Link angle)

	7.6.2
	In-band blocking
	High DL power
	EIS (Link=RX beam peak direction, Meas=Link angle)

	7.9
	Receiver spurious emissions
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid).



The RAN4 study had come out with new test methodologies (CFFNF, CFFDNF and CFFdeltaNF) to resolve the testability issues.
Below changes were planned as part of RAN5 work.
1. Analyze the suggested methods for inclusion as permitted test methods in Annex of TS 38.521-2/TS 38.521-3
2. Evaluation of MU/TT and update in Annex F of TS 38.521-2/TS 38.521-3 and TS 38.903
3. Updates for individual tests listed in Table 2.2.2.1-1 to incorporate the updated test methods within same test or as new test case and removal of editors notes if it is determined that the testability issues are indeed resolved.
4. Applicability updates in TS 38.522
5. Updates to TS 38.508-2 for the vendor declaration aspects of the “black and white” box approach defined in TR 38.884 for the defined test methodologies.
6. Updates to TS 38.508-1 RF environment section and Annexes to include new test methodology references.
Observation 3: There has been progress from IFF perspective across all the above areas for this topic but no analysis of alternate/new Near-Field based test methods. This is due to focus being on improvements in permitted test methodologies.
Observation 4: In general, there has not been focus on near-field (i.e. Direct Near Field (DNF), Combined Far-Field/Direct Near Field (CFFDNF), and Combined Far-Field/Near Field (CFFNF)). This seems natural due to the focus highlighted in Observation 3.

Proposal 1: De-prioritize analysis of near-field (i.e. Direct Near Field (DNF), Combined Far-Field/Direct Near Field (CFFDNF), and Combined Far-Field/Near Field (CFFNF)) methods from the Release 17 work plan.

Proposal 2: Revisit priority when n262 testability analysis is complete and at that stage consider moving NF-methods into Release 18 FR2 RF test method enhancements work.
2.2.3.3	Updates to Work Plan
Proposal 3: Update the Rel17 FR2 Enhanced Test Methods work plan by adding a NOTE 2 to indicating lower priority for analysis related to near-field (i.e. Direct Near Field (DNF), Combined Far-Field/Direct Near Field (CFFDNF), and Combined Far-Field/Near Field (CFFNF)) from the scope.

3	Summary
Observation 1: The RAN4 SID outcome has been accordingly incorporated in RAN5 specifications to resolve multiple FR2 RF testability issues as captured in the work plan, and the same has occurred through the appropriate WIDs.
Observation 2: For core requirement changes/modifications or UE feature/capability that is applicable only from Release 17 and onwards, it has been analysed on a case-by-case basis if a better option is to introduce a new test case.
Observation 3: There has been progress from IFF perspective across all the above areas for this topic but no analysis of alternate/new Near-Field based test methods. This is due to focus being on improvements in permitted test methodologies.
Observation 4: In general, there has not been focus on near-field (i.e. Direct Near Field (DNF), Combined Far-Field/Direct Near Field (CFFDNF), and Combined Far-Field/Near Field (CFFNF)). This seems natural due to the focus highlighted in Observation 2.

Proposal 1: De-prioritize analysis of near-field (i.e. Direct Near Field (DNF), Combined Far-Field/Direct Near Field (CFFDNF), and Combined Far-Field/Near Field (CFFNF)) methods from the Release 17 work plan.

Proposal 2: Revisit priority when n262 testability analysis is complete and at that stage consider moving NF-methods into Release 18 FR2 RF test method enhancements work.


Proposal 3: Update the Rel17 FR2 Enhanced Test Methods work plan by adding a NOTE 2 to indicating lower priority for analysis related to near-field (i.e. Direct Near Field (DNF), Combined Far-Field/Direct Near Field (CFFDNF), and Combined Far-Field/Near Field (CFFNF)) from the scope.
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Note 2 Analysis of near-field (i.e. Direct Near Field (DNF), Combined Far-Field/Direct Near Field (CFFDNF), and Combined Far-Field/Near Field (CFFNF)) methods is low priority in Release 17.
Need forANY NF method analvsis whatsoever in Rel17 shall be revisited once n262 testability work is complete
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