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Introduction
NR Rel-15 defined two frequency ranges for operation:
-	FR1 spanning from 410MHz to 7.125GHz
-	FR2 spanning from 24.25GHz to 52.6GHz
RAN carried out a Rel-16 study on NR beyond 52.6GHz (FS_NR_beyond_52GHz) with corresponding TR in 38.807. From this study, it became apparent the global availability of bands in the 52.6GHz to 71GHz range, most notably in the form of the original 60GHz band (57-66GHz) and extended 60GHz band (57-71GHz). 
The proximity of this frequency range (57-71GHz) to FR2 and the imminent commercial opportunities for high data rate communications makes it compelling for 3GPP to address NR operation in this frequency regime. 
In order to minimize the specification burden and maximize the leverage of FR2 based implementations, 3GPP has decided to extend FR2 operation up to 71GHz.
NR Work Item (WI) on extension to 71GHz (NR_ext_to_71GHz) [1] defines the following objectives of performance part:
	Specify the following requirements [RAN4]
· Base station demodulation performance requirements
· UE demodulation performance requirements
· Radio Resource Management performance requirements, including RRM/RLM test cases
· Base station conformance testing
· Study and define NR 52.6-71 GHz BS OTA methods


In this paper we provide a Work Plan to address above performance objectives and discuss potential work split. 
Besides that, based on the following objectives, corresponding performance requirements should be integrated to the current specifications defined for the original FR2 frequency range:
	[bookmark: _Hlk58594589]Note 5: FR2 is extended to cover 24.25GHz to 71GHz with FR2-1 for 24.25-52.6GHz and FR2-2 for 52.6-71GHz. 
· The related UE capabilities and their applicability to the frequency range 52.6 to 71 GHz will have to be analyzed on a case by case basis
· The application of any of the UE feature introduced for 52.6-71 GHz to existing FR1/FR2 should be discussed case by case.
· TSG RAN specifications shall make it very clear (to readers) that frequency bands in the 52.6-71GHz range are only Release-independent from Rel-17 onwards, to ensure that there is clear industry understanding about which FR2 features are applicable for operation in 52.6-71GHz range.
NOTE 5a: Whenever the FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be considered in this release, unless otherwise stated.
NOTE 5b: The designations FR2-1 and FR2-2 should only be used when needed


Based on analysis presented in our companion papers [2][3] current FR2-1 performance requirements cannot cover FR2-2 operation and hence new dedicated test cases are needed. Therefore, in sections 2.1 and 2.2 we discuss potential options how to implement new set requirements to the current specifications. 
Discussion
Impact on BS specification structure
Radiated performance requirements for FR2 are defined in section 11 of TS 38.104. Figure 1 illustrates content structure of this section. Each UL physical channel has a dedicated section divided on sub-sections to cover different features and scenarios (e.g., requirements for PUSCH with transform precoding disabled, enabled; different PUCCH formats, etc.). Minimum requirements are divided on several tables that each of them corresponds to different SCS/CBW combinations or different SCS. 
	[image: ]

	Figure 1. Structure of radiated performance requiremenst in TS 38.104 


Requirements for FR2-2 would have nearly same structure and will cover at least the same features and scenarios as requirements for FR2-1. In this case we believe that the same sections can be used for both FR2-1 and FR2-2 requirements with adding of some additional descriptions of requirements applicability. This approach allows to unify FR2 requirements definition for two frequency sub-ranges. Also, reusing of the same sections allows to avoid section name changes that are not encouraged by MCC.
For example, PUSCH requirements with transform precoding disabled can be extended to FR2-2 as follows: FR2-1/FR2-2 notation can be added to test parameters tables if completely different configurations will be assumed. Otherwise, “Value” column can be divided on FR2-1 and FR2-2. Also, notation of FR2-1 should be added to the existing tables with requirements if new Tables will be added for FR2-2 for the same SCS/CBW combinations. 
Both options are presented in Figure 3. These approaches can be easily implemented in specifications since they did not require section name changes or table indices changes.
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	Option 2

	11.2.2.1.1	General
Table 11.2.2.1.1-1 Test parameters for testing PUSCH for FR2-1
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Table 11.2.2.1.1-2 Test parameters for testing PUSCH for FR2-2
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11.2.2.1.2	Minimum requirements
Table 11.2.2.1.2-4: Minimum requirements for PUSCH with 70% of maximum throughput, 100 MHz channel bandwidth, 120 kHz SCS FR2-1
	


Table 11.2.2.1.2-4: Minimum requirements for PUSCH with 70% of maximum throughput, 100 MHz channel bandwidth, 120 kHz SCS FR2-2
	



	11.2.2.1.1	General
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11.2.2.1.2	Minimum requirements
Table 11.2.2.1.2-4: Minimum requirements for PUSCH with 70% of maximum throughput, 100 MHz channel bandwidth, 120 kHz SCS FR2-1
	


Table 11.2.2.1.2-4: Minimum requirements for PUSCH with 70% of maximum throughput, 100 MHz channel bandwidth, 120 kHz SCS FR2-2
	




	Figure 2. Proposed option on FR2-2 requriements implemenattion


These options can be also used for PUCCH and PRACH performance requirements and easily extended to BS conformance testing specification.
One important thing that have impact of specification structure is distinguishing of requirements for 120 kHz 100 MHz between FR2-1 and FR2-2. It can be done by additional note or, as presented in Figure 2, additional clarification of applicable frequency range can be added to tables with minimum requirement for each SCS/CBW combination. 
Proposal #1:	Reuse existing sections in TS 38.104 and TS 38.141-2 for FR2-2 BS performance requirements definition.
Impact on UE specification structure
UE specification also has the quite stable structure and new FR2-2 requirements should be integrated to the current FR2 test clauses. On the contrast to the BS specification, there are no dedicated tables with PDSCH requirements for different SCS/CBW combinations so there is no need to add additional tables for PDSCH FR2-2 requirements. 
Additional tables are needed for PDCCH FR2-2 requirements because current FR2-1 PDCCH requirements are divided by SCS. 
CSI requirements can be also easily extended without changing current section names or adding new sections. All CSI test cases are ordered by test number. For FR2-2 we can add additional tests for CQI, PMI and RI reporting requirements. Some work on test parameters distinguishing might be needed.
Requirements applicability for different FR2 sub-ranges should be defined in applicability section. A dedicated clause is preferable as the most transparent way. 
Proposal #2:	Reuse existing sections in TS 38.104-1 for FR2-2 UE performance requirements definition.
Conclusion
In this paper we provide our view on FR2-2 requirements implementation. The following proposals were made:
Proposal #1:	Reuse existing sections in TS 38.104 and TS 38.141-2 for FR2-2 BS performance requirements definition.
Proposal #2:	Reuse existing sections in TS 38.104-1 for FR2-2 UE performance requirements definition.
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