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Introduction
In the RAN#82 meeting, open issues in the BS demodulation performance requirements were discussed in the NR Access Technology WI status report [1]. One recurring issue in the SR and other RAN4 contributions is the general status of applicability rules. A few examples are given in the following:
[1]:
	TS38.104 requirements  
· 8.1.2	/11.1.3		Applicability rule


[2] [3]:
	· Down selection is needed on channel BW for each SCS to be tested. Applicability of the tests should be further discussed. 


[4] [3]:
	· Tx:
· […]
· Applicability rules are FFS.


[5]:
	Issue 3: Test applicability for different configurations
Maybe we can discuss the following features’ test applicability case by case if company are not ok with the general rules
· PUSCH time domain resource allocation: 
· Option1: Type B for non-slot based.
· Option2: Type B for slot based
· Option3: Type B for both slot and non-slot based.
· Option4: Type B not tested

· DMRS configurations with and without additional DMRS
· PUSCH FR2
· 1+0
· 1+0 and 1+1
· PUCCH format 3 & 4: FR2
· Without additional DMRS
· With and without additional DMRS

· PT-RS configuration
· Option 1: 
· QPSK: Do not configure PT-RS
· 16QAM and 64QAM: Both PT-RS configured and not-configured
· Option 2: PT-RS configured

Ericsson: It is still needed to introduce new performance for Rel-15. 
ZTE: BS declare configuration without requirements defined, then vendors should declare achievable performance for this configuration for test purpose, at same time, more efforts should be conducted to introduce the related requirements,
Ericsson: maybe it is feasible for PUCCH format 3 and 4 with and without additional DMRS configuration.
Nokia: FRC will be different for different configuration.
Agreement: No new test cases will be introduced for this meeting, and new requirements for other declared supported configurations shall be introduced after Nov..


In this contribution we provide our views on the applicability rules for per PUSCH and PUCCH; both in general, and in the specific case of SCS and BW combinations.


Discussion on general applicability rules
Test applicability and the related introduction of an applicability note for NR BS demodulation requirements, has been a contentious issue for several meetings (see for example, [5] and [6]).
The underlying problem in NR, when compared to LTE, is the combinatorial scaling of possible system configurations. The respective system implementation of each vendor is following the 3GPP specifications, but minor differences in the choices concerning which of the many possible configurations to support exactly from the beginning, make it difficult for the vendors to agree on a limited set of minimum performance requirements. At least as long as there is no flexibility in either the application of the test cases or the possibility to exclude certain test cases and still be able to declare conformance.
Following the above mentioned two approaches to introduce flexibility, Nokia would like to propose two options on how to proceed with the applicability note stalemate:
Option 1: Introduce manufacturer test case configuration declaration.
Similar to the currently RF focused manufacturer declarations, e.g., [7, Sec. 4.6], a table could be introduced that allows the vendors to declare supported test configurations/parameterizations. Test cases which are incompatible with the declarations would not need to be tested in order to be able to declare conformance. 
To keep the declarations from becoming absurd, a limitation of “at least [50]% of test cases need to be supported after discounting for test case declarations” might be included.
This essentially generalizes previous paragraphs in the NR and LTE specifications, for example:
	 “Conducted performance requirements for the BS are specified for the fixed reference channels defined in annex A and the propagation conditions in annex F. The requirements only apply to those FRCs that are supported by the base station.” [8 Sec. 8.1.1], similar: [9 Sec. 8.1]
	 “A test for a specific combination of channel bandwidth and SCS is only applicable if the BS supports it.” [7, Sec. 8.3.1.1]
Remark: 
	The currently defined FRCs are only specific to the parameter tuples (BW, SCS, Layers, MCS, symbols per slot, RBs per symbol, UL-DMRS-add-pos, UL-DMRS-config-type, UL-DMRS-max-len, number of DM-RS CDM groups without data). This means they are agnostic towards other configurations that do not contradict the above tuples, e.g., time and frequency domain allocations, DMRS antenna ports and so on.
Option 2: Declare specific requirements as optional.
Following the approach taken in [10 Sec. 8.1], where specific performance requirements have been explicitly declared as optional, we could explicitly declare certain specific system configurations/parameterisations as optional. However, it might be difficult and time consuming to agree in the BS demod sessions, on which requirements will be declared optional.
For example: 
	- “The performance requirements for PUSCH for configurations combining Type A time domain allocation and DMRS configuration 1+1 are optional.”
	- “The performance requirements for PUCCH format 0 and format 2 with two symbols per PUCCH resource are optional.”
	- “The performance requirements for PUCCH format 0 and format 2 with frequency hopping enabled are optional.”

[bookmark: _Hlk879923]RAN4 to consider introducing either manufacturer declarations for test configurations or start discussions on declaring test cases as optional.


Discussion on applicability rules in terms of SCS and BW
The applicability of tests, where several SCS and BW combinations are defined, are still FFS in [7] and [11]. To be precise the corresponding paragraph in [7] reads:
	“The applicability of tests in TS 38.104 [2] with different SCS and BW combinations is according to the following principle: 
Editor’s note: Applicability rule is FFS.”


In [5] the following agreements were summarized:
	2 Left open issues for Wednesday
Issue 1: Test applicability for PUSCH and PUCCH tests with different SCS and CBW combinations
Agreements:
· Test all declared SCS, for each declared SCS, BS is required to test the highest CBW declared. 
· If the largest CBW declared is no in the subset with defined performance requirements, BS will be tested on the nearest lower BW (i.e. reference BW) in the subset, the reference BW will be placed in the middle of the channel BW during the test.


We understand this agreement to have the following impact on a toy example:
Minimum performance requirements in terms of SNR @ 70% maximum throughput specified:
Format: (SCS [kHz], CBW [MHz])
(30, 10); (30, 20); (30, 40); (30, 100)
SCS/CBW combinations declared by vendor:
(30, 60); (30, 80)
Assume to test:
30kHz SCS
Highest declared CBW for 30kHZ SCS:
(30, 80)
Nearest smaller CBW in specified test cases:
(30, 40)
Placement of reference BW:
[image: ]
Metric to satisfy for conformance:
40MHz FRC with 70% TPUT.
Hence, we propose add an aligned formulation for PUCCH and PUSCH applicability rules in [8, Sec. 8.1.2 and 11.1.3], [7, Sec. 8.2.1.1], etc., along the lines of:
RAN4 to consider the following text for stating the applicability rules in terms of SCS and BW: “All declared SCS’ shall be tested. For each SCS, the BS shall test at least the highest CBW, which has been declared in combination with the tested SCS. In the case that the largest CBW declared in combination with the test SCS is not in the subset of SCS/CBW combinations with specified performance requirements, the BS shall be tested on the nearest smaller CBW (i.e., reference BW) in the set of SCS/CBW, where tests are specified. The reference BW shall be placed in the middle of the original CBW during the test. The performance metrics (e.g., 70% max throughput) shall be calculated according to the specified test FRC.”


Conclusion
In this contribution we have discussed the applicability rules for per PUSCH and PUCCH; both in general, and in the specific case of SCS and BW combinations. We have made the following proposals and observations:
1. RAN4 to consider introducing either manufacturer declarations for test configurations or start discussions on declaring test cases as optional.
1. RAN4 to consider the following text for stating the applicability rules in terms of SCS and BW: “All declared SCS’ shall be tested. For each SCS, the BS shall test at least the highest CBW, which has been declared in combination with the tested SCS. In the case that the largest CBW declared in combination with the test SCS is not in the subset of SCS/CBW combinations with specified performance requirements, the BS shall be tested on the nearest smaller CBW (i.e., reference BW) in the set of SCS/CBW, where tests are specified. The reference BW shall be placed in the middle of the original CBW during the test. The performance metrics (e.g., 70% max throughput) shall be calculated according to the specified test FRC.”
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