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1 Introduction

In the previous meeting multiple agreements on the NR UE Demodulation and CSI reporting test scenarios and common parameters were made. In this contribution we provide views on the requirements applicability for UEs with different capabilities. 
2 Discussion

2.1 SA/NSA requirements applicability

Based on current agreements the NSA test case will be solely based on the SA requirements and same requirements will apply. In accordance to the RAN4 #88bis agreements “FFS for test applicability of for the same test cases for UE which supporting both SA/NSA operation”. To reduce the test effort, UE shall not be required to pass full set of test cases for both NSA and SA modes and test case applicability shall be further decided. One option is that UEs, which support both SA and NSA operation, are required to pass either NSA or SA requirements only. In general, we expect that the RF requirements will cover all possible combinations including SA and NSA. Therefore there is no needed to duplicate the requirements. So, if UE supports both NSA and SA, the Normal UE demodulation requirements can be verified using SA requirements only defined in sections X, Y, Z (i.e. single carrier setup). The SDR requirements can be tested for both SA and NSA.
Proposal #1:
For UE’s that support both NSA and SA

· Normal UE demodulation requirements are verified using SA requirements only

· SDR requirements tested for both SA and NSA.

2.2 FR1 2RX and 4RX requirements applicability
Rel-15 UEs will support both 2RX and 4RX operation and the number of RX chains will be a band-specific parameter. It was also decided that both 2RX and 4RX requirements will be introduced in the Rel-15 scope. Similar to LTE it may be considered that UE needs to pass the 2RX test on the 2RX bands and 4RX tests on the 4RX bands. In order to streamline requirements definition it is suggested to use align the set of test cases for 2RX and 4RX (except rank 3/4 test cases). Same time, from the test cost/time procedure perspective forcing UE to pass the same set of 2RX and 4RX test cases is undesirable. Therefore, to minimize the amount of test cases to pass it is suggested that UE which already passed 4RX tests shall not be required to pass the respective 2RX tests.

Proposal #2:
For UE’s that support 4RX on at least one band, the UE performance requirements are verified using 4RX tests and 2RX tests can be skipped.
2.3 FR2 frequency bands
In accordance to the last meeting discussion it was decided that FR2 requirements are applicable at least for carrier frequencies up to 40GHz (i.e. all existing FR2 frequency bands). Same time, in the future once new frequency bands with higher frequency bands are introduced, the applicability of requirements shall be confirmed. So, we recommend to introduce frequency band applicability section in the TS 38.101-4.
Proposal #3:
Specify FR2 frequency band applicability rules in the TS 38.101-4
2.4 FR2 SNR level

In accordance to the results of the analysis conducted in the NR Test Methods SI and captured in the TR 38.810, the test system feasible SNR range will be limited and the achievable SNR will depend on a number of factors:

1) Test system characteristics (probe antenna gain, measurement distance)

2) Test parameters (channel bandwidth)

3) Frequency band

4) UE power class

In general, the TE vendors can identify the maximum achievable SNR for the particular test setup. Also, it is expected that in the future at least the test equipment characteristics can improve and therefore, during the NR test methods SI it was agreed that there should be not constraints on the maximum SNR but in case the test system cannot achieve the target SNR, then the test can be skipped [1]:

	· RAN4 UE Demodulation and CSI requirements can be defined for any SNR range.

· In case the required SNR is larger than the SNR upper bound that can be emulated by test system, the corresponding requirement can currently not be tested.


In our view, the respective agreements shall be clearly captured in the TS 38.101-4 such that the test procedure becomes clear.

Proposal #4:
Further clarify in TS 38.101-4 that for FR2 requirements “In case the required SNR is larger than the SNR upper bound that can be emulated by test system, the corresponding requirement can currently not be tested.” 
2.5 Requirements applicability to different UE features
The LTE TS 36.101 specification structure has changed a lot since the Rel-8 and multiple new features/requirements were introduced. In accordance to our observations there are no clear stable principles on how to add the requirements for the new features and, hence, sometimes it is done differently for different WIs/features. For example, the DL demodulation performance requirements (except MBMS) are captured in the TS 36.101 Section 8, while the SL demodulation requirements are split into multiple Sections 11, 12, and 14. Furthermore, requirements for some of the features (e.g. eMTC) are introduced as new sub-sections in the Section 8, while some of the features are introduced in a way of adding new PDSCH/PDCCH/etc test cases. Using multiple different approaches complicates the specification and makes it more difficult for a reader to understand the scope of the requirements and associated applicability rules. In our view, RAN4 should define clear principles of adding new test cases for the new features which are expected to come after the performance part of the Rel-15 WI is complete. For example, it would be beneficial to clearly state the feature/WI for each test case to clarify the test applicability rules. 

In addition, the existing performance requirements applicability rule are not very transparent and RAN4 should further discuss a methodology to improve test case applicability for NR. One of possible approaches would be to introduce and clear mapping between the particular UE capabilities or combinations of capabilities with the associated test cases.

The following approach is suggested to specify the requirements applicability:
· Explicitly specify the WI code in the title of the requirements section, e.g. 

· 5.2.2.1.1
Minimum requirements for PDSCH [
]

· …

· 5.2.2.1.X
Minimum requirements for PDSCH [NR_REL16_WI]

· Introduce dedicated Requirements Applicability sections for as a part of General sections 5.1, 6.1, 7.1, 8.1, etc 

· The applicability rules shall provide a clear mapping between the supported UE features / capabilities and required set of tests to be executed including the set of specific test cases and the set of base test cases that can be skipped.

· For instance, the following format of feature applicability tables can be used for normal demodulation and CSI requirements:

	UE feature/capability
	Test type
	Test list
	Applicability notes

	UE features or a set of UE features
	FR1 FDD
	PDSCH
	Test X
	Set of test cases that can be skipped

	
	
	PDCCH
	Test Y
	

	
	FR1 TDD
	PDSCH
	Test X
	

	
	
	PDCCH
	Test Y
	

	
	FR2 TDD
	PDSCH
	Test X
	

	
	
	PDCCH
	Test Y
	


Proposal #5:
Explicitly specify the WI code in the title of the requirements section in the TS 38.101-4. 

Proposal #6:
Introduce dedicated Requirements Applicability sections to provide information on the mapping between the set of supported UE features and associated performance requirements.
3 Conclusion

In this contribution we provide views on the requirements applicability for UEs with different capabilities. In summary, we make the following proposals.
Proposal #1:
For UE’s that support both NSA and SA

· Normal UE demodulation requirements are verified using SA requirements only

· SDR requirements tested for both SA and NSA.

Proposal #2:
For UE’s that support 4RX on at least one band, the UE performance requirements are verified using 4RX tests and 2RX tests can be skipped.
Proposal #3:
Specify FR2 frequency band applicability rules in the TS 38.101-4
Proposal #4:
Further clarify in TS 38.101-4 that for FR2 requirements “In case the required SNR is larger than the SNR upper bound that can be emulated by test system, the corresponding requirement can currently not be tested.” 
Proposal #5:
Explicitly specify the WI code in the title of the requirements section in the TS 38.101-4. 

Proposal #6:
Introduce dedicated Requirements Applicability sections to provide information on the mapping between the set of supported UE features and associated performance requirements.
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