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1. Introduction
The purpose of this discussion paper is to discuss addition of some common updates to RF, Demod and RRM test specifications that would clarify leverage of test case execution and results across multiple 5G NR SA and NSA options. 
2. Discussion

The 5G NR RF and RRM test specifications are intended to enable comprehensive test coverage of all defined test scenarios across all defined 5G NR SA and NSA architecture options. 

TS 38.801 [6] provides a detailed definition of the various architecture options defined for providing NR access to suitably capable UEs (i.e. either supporting Dual Connectivity between NR and LTE or Standalone 5G NR operation or both). 

A summary of the various 5G NR architecture options is provided below. 
SA Option 2
In Option 2, the gNB is connected to the NGC.
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Figure 2-1: Option 2

NSA Option 3/3A
In Option 3/3A, the LTE eNB is connected to the EPC with Non-standalone NR.  The NR user plane connection to the EPC goes via the LTE eNB (Option 3) or directly (Option 3A).
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Figure 2-2: Options 3 and 3A

NSA Option 4/4A

In Option 4/4A, the gNB is connected to the NGC with Non-standalone E-UTRA.  The E-UTRA user plane connection to the NGC goes via the gNB (Option 4) or directly (Option 4A).
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Figure 2-3: Options 4 and 4A

SA Option 5

In Option 5, the eLTE eNB is connected to the NGC.
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Figure 2-4: Option 5

NSA Option 7/7A
In Option 7/7A, the eLTE eNB is connected to the NGC with Non-standalone NR.  The NR user plane connection to the NGC goes via the eLTE eNB (Option 7) or directly (Option 7A).
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Figure 2-5: Options 7 and 7A

Observation 1: The 5G NR architecture options primarily impact the RAN-CN interface and the interface between the E-UTRA and NR RAT. 
The core specifications across RF [1] [2] [3], Performance [4] and RRM [5] test specifications do not indicate any dependence on the SA or NSA architecture option used to establish the call to measure performance. Please see snippets below from the core specifications of each of the areas.
Per TS 38.101-2 section 4.1

The present document is a Single-RAT specification for NR UE, covering RF characteristics and minimum performance requirements. Conformance to the present specification is demonstrated by fulfilling the test requirements specified in the conformance specification 3GPP TS 38.521-1 [4]. 

Further in section 4.2

a)
In this specification the Minimum Requirements are specified as general requirements and additional requirements. Where the Requirement is specified as a general requirement, the requirement is mandated to be met in all scenarios 

b)
For specific scenarios for which an additional requirement is specified, in addition to meeting the general requirement, the UE is mandated to meet the additional requirements.

Per TS 38.101-2 section 4.1

The present document is a Single-RAT specification for NR UE, covering RF characteristics and minimum performance requirements. Conformance to the present specification is demonstrated by fulfilling the test requirements specified in the conformance specification 3GPP TS 38.521-2

Per TS 38.101-3 section 4.2, applicability of general and EN-DC additional RF requirements is clarified
a)
In this specification the Minimum Requirements are specified as general requirements and additional requirements. Where the Requirement is specified as a general requirement, the requirement is mandated to be met in all scenarios

b)
For specific scenarios for which an additional requirement is specified, in addition to meeting the general requirement, the UE is mandated to meet the additional requirements.
Per TS 38.101-4,

In section 4.2, there is a general statement indicating applicability with no dependency on architecture option.
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Section 9.1.1 provides insights into coverage of tests between SA and NSA but within each (SA or NSA) there is no indication of the option type having any impact on the core requirements.

The following applicability rules are specified for demodulation performance requirements for interworking:
For Ues supporting both SA and NSA, 

The performance requirements specified in Section 5 will be verified only for SA except for the sustained downlink data rate test specified in Section 5.5

The sustained downlink data rate tests specified in Section 5.5 for SA and in Section 9.4B are verified separately.

The FR1 EN-DC test cases with the NR TDD DL-UL configurations which are not aligned with LTE’s can be tested on the corresponding EN-DC band combinations where UE supports simultaneous transmission and reception.

Observation 2: As per the core specifications across RF, Demod and RRM areas: unless otherwise stated within a test case, the inference is that during NSA testing, the core requirements are independent of the NSA option configured during testing of the NR UE.
Proposal 1: Agree that, unless otherwise stated within the test case, a general understanding can be that RF, Demod and RRM performance core requirement is agnostic of the NSA architecture options listed in Table 2.5-1 and results obtained by executing a RAN5 RF, Demod or RRM test case using any one NSA options listed in Table 2.5-1 can be leveraged across other listed NSA options. Therefore, there is no neccessity to repeat the test across each NSA option.
Proposal 2: Agree that, unless otherwise stated within the test case, a general understanding can be that RF and RRM performance is agnostic of the SA architecture option listed in Table 2.5-1 and results obtained by executing a RAN5 RF, Demod or RRM test case using any one SA option can be leveraged across other SA options. Therefore, there is no neccessity to repeat the test across each SA option.

Proposal 2: Incorporate text in the common section TS 38.521-1, TS 38.521-2, TS 38.521-3, TS 38.521-4 and TS 38.533 test specifications to account for proposal 1 and 2.

Table 2.5-1: Generic procedure parameters

	Generic Procedure Parameter to use in Initial Conditions
	Description
	5G NR Architecture Option supported by UE


	Connectivity
	E-UTRA
	NG-RAN E-UTRA Radio Access
	SA Option 5

	
	NR
	NG-RAN NR Radio Access
	SA Option 2

	
	EN-DC
	E-UTRA-NR Dual Connectivity
	NSA Option 3

	
	NGEN-DC
	NG-RAN E-UTRA-NR Dual Connectivity
	NSA Option 4

	
	NE-DC
	NR-E-UTRA Dual Connectivity
	NSA Option 7

	NOTE: SA Option 5 testing is FFS across 5G NR RF, Demod, RRM specs.
            NSA Option 4 testing is FFS in 5G NR RRM spec


Conclusion
Proposal 1: Agree that, unless otherwise stated within the test case, a general understanding can be that RF, Demod and RRM performance core requirement is agnostic of the NSA architecture options listed in Table 2.5-1 and results obtained by executing a RAN5 RF, Demod or RRM test case using any one NSA options s listed in Table 2.5-1 can be leveraged across other listed NSA options. Therefore, there is no neccessity to repeat the test across each NSA option.
Note: 5G NR RRM spec – Testing with NSA Option 4/4A is FFS 

    5G NR RF, Demod, RRM specs – Testing with SA Option 5 is FFS
Proposal 2: Incorporate language in the common section TS 38.521-1, TS 38.521-2, TS 38.521-3, TS 38.521-4 and TS 38.533 test specifications to implement proposals 1 and 2.
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