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1. Introduction
The contribution proposes REFSENS test scope and approach for 5G NR interworking conformance spec 38.521-3. 
2. Discussion

Reference sensitivity for EN-DC requirements in 38.101-3 interworking core spec [1] is defined as follows:

7.3.2
Reference sensitivity for EN-DC 

For EN-DC, E-UTRA and NR single carrier REFSENS requirements defined in [2], [3] and [4] apply to all downlink bands of EN-DC configurations listed in Tables[TBD] unless sensitivity degradation is allowed as defined in clause 7.3.2.1 and 7.3.2.2.
Challenges for NSA/Dual-connectivity devices operating on both frequency ranges FR1 and FR2: the above requirement can result in the total number of EN-DC configurations to test to exceed beyond few 100’s, if one considers all the dual connectivity combinations involving LTE and 5G NR with Carrier Aggregation. As of 36.101-3 V15.0, the total number of EN-DC configurations is 150, and there are many likely spectrum combinations that have not yet been defined.  

Observation 1: Large number of EN-DC configurations can lead to long test times.
To keep the testing within practical test times this contribution proposes to leverage test results from SA specifications for FR1 and FR2. For example, Table 1 below indicates bands/configurations for which the SA mode requirements from 38.101-2 will be tested as per 38.521-2. Further Table 1 indicates configurations for which NSA mode requirements for reference sensitivity exception in NR-FR2 will be tested as per 38.521-3. All other NSA mode tests implied by requirement “For EN-DC, E-UTRA and NR single carrier REFSENS requirements defined in [2], [3] and [4] apply to all downlink bands of EN-DC configurations” do not need to be tested in NSA mode and can be leveraged from SA test results.    
Observation 2: Leveraging of SA test results wherever applicable can significantly reduce test time for NSA EN-DC configurations.
Additional challenges for NSA-only devices: For NSA-only devices any leverage from SA tests is not possible. This contribution proposes to test NSA-only devices using an anchor agnostic approach [5] that utilizes a single EN-DC configuration as a reference configuration for testing of all applicable SA requirements.  For example, Table 2 below indicates various configurations for NSA-only device but only two configurations DC_1_n257 and DC_3_n258 are sufficient to be tested. Thus, limiting the scope of testing for NSA-only devices.  Note that any one DC configuration can be chosen for test per FR2 band. 
Observation 3: SA testing is a requirement of 38.101-3 but is not possible to test for NSA-only devices.

Anchor agnostic approach: This method can be used for NSA-only devices and is used for test cases that require measurements on mmWave FR2 OTA link, with LTE FR1 OTA link maintained only as a functional link. This anchor agnostic approach [6] approach is applicable for all test cases when the LTE FR1 OTA link is not intended to impair FR2 OTA link.  

Note: Anchor agnostic approach cannot be used for test cases that require characterization of LTE FR1 OTA link due to impairments from mmWave FR2 OTA link. Procedures for such test conditions are undefined in 38-521-1 and are outside the scope of proposals made in this contribution. 
Table 1: SA+NSA Capable Device:

	Requirement
	n257
	n258
	DC_1_n257
	DC_3_n257
	DC_5_n257
	DC_7_n257
	DC_8_n257
	DC_11_n257
	DC_18_n257
	DC_19_n257
	DC_21_n257
	DC_26_n257
	DC_28_n257
	DC_41_n257
	DC_42_n257
	DC_66_n257
	DC_3_n258
	DC_7_n258
	DC_8_n258
	DC_28_n258
	DC_39_n258
	DC_41_n258

	38.101-2     7.3
	3
	3
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	38.101-3 7.3.2.2
	na
	na
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1


Legend:  
1 = tested in NSA mode as per reference sensitivity exception requirements according to 38-521-3
 


2 = leverage NSA mode results without re-test because SA mode results from 3 apply
3 = tested in SA mode according to 38-521-2

Table 2: NSA-only Device:

	Requirement
	DC_1_n257
	DC_3_n257
	DC_5_n257
	DC_7_n257
	DC_8_n257
	DC_11_n257
	DC_18_n257
	DC_19_n257
	DC_21_n257
	DC_26_n257
	DC_28_n257
	DC_41_n257
	DC_42_n257
	DC_66_n257
	DC_3_n258
	DC_7_n258
	DC_8_n258
	DC_28_n258
	DC_39_n258
	DC_41_n258

	38.101-2     7.3
	3*
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	3*
	2
	2
	2
	2
	2

	38.101-3  7.3.2.2
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1


Legend:  
1 = tested in NSA mode as per reference sensitivity exception requirements according to 38-521-3
 


2 = leverage NSA mode results without re-test because SA mode results from 3 apply

3 = tested in SA mode according to 38-521-2




* = use anchor agnostic test approach with any one DC configuration per FR2 band
Conclusions

Proposal 1: For devices supporting both NSA and SA modes, wherever applicable leverage SA mode test results without re-testing NSA mode. Thus, limiting testing scope.
Proposal 2: For devices supporting NSA-only mode, wherever applicable leverage single EN-DC configuration test results without testing all EN-DC configurations. Thus, limiting testing scope.
Proposal 3: For devices supporting NSA-only mode, adopt anchor agnostic test approach to satisfy SA equivalent 38.101-2 test requirements.
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