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Introduction
Following RAN4#90b, a few issues remain open for PUSCH NR BS demodulation minimum requirements. The corresponding way forward [1], captures the topics of PTRS configuration for MCS2, and test applicability rules for test cases with more than two different numbers of RX antennas.
[bookmark: _GoBack]Further, not yet captured, remaining issues are the treatment of minimum requirements that achieve 70% TPUT, but do not reach 95% TPUT, how to handle the many observed TBDs in the case of Type B TDRA and 2 TX antenna requirements, and the modernization of parameter naming.
In this contribution we provide our views and proposal on the above topics.


Discussion 

FR2 PT-RS configuration for MCS2
In RAN4#90b companies could not agree to decide, if the group should re-add the test cases for PT-RS configure in FR2 for MCS2 [1]:
	· Restore balance of test case coverage and consistency by:
· Option 1: Re-introduce previous test cases for MCS 2 with PT-RS enabled.
· Option 2: No change.
· Other options not precluded.



It must be noted that it was previously decided in RAN4#90, to remove test cases with PT-RS enabled for MCS2 in FR2, due to PT-RS not having a performance impact at this low MCS value.
However, re-introduction of these test cases would only increase the test case number by four, while restoring test case balance in case of certain manufacturer declaration. It would also make for a more consistent testing plan and make the specification seem more consistent.
	· Background: Agreed applicability rule in R4-1902434:
· “If BS supports both with PT-RS configured and without PT-RS configured, select one of the PUSCH requirements for with PT-RS configured or without PT-RS configured for test, otherwise BS vendor tests the PUSCH requirements for the declared PT-RS configuration supporting.”



While those are not technical reasons, we would still support the following proposal:
Proposal 1: [bookmark: _Hlk7181812]RAN4 to consider choosing Option 1: Re-introduce previous test cases for MCS 2 with PT-RS enabled.


Test applicability rules for test cases with more than two different numbers of RX antennas
In the interest of test case reduction and the associated reduction in BS cost and speed up of time to market, RAN4#90b has resulted in the following proposal [1]:
	· Add test applicability rule for test cases with correlation level low
· Option 1: Add the following applicability rule in TS 38.141-1:
8.2.1.2.3 Applicability of requirements for different number of RX antennas
Unless otherwise stated, a BS that has declared to support a set of RX antennas for a specific test case, is required to test the lowest and highest numbers of supported RX antennas for which requirements are defined.
· Option 2: No new rule.



It is our opinion that option 1 should be chosen. Thus, a new test applicability rule is to be added, which does not require continued testing of all declared to be supported numbers of RX antennas, if the worst and best case (min and max numbers of RX antennas) test have been successfully passed.
This proposal matches in spirit a recent applicability rule addition to the UE demodulation performance requirement specifications in TS 38.101-4 [2]:
	5.1.1.2	Applicability of requirements for different number of RX antenna ports
The number of RX antenna ports for different RF operating bands is up to UE declaration.
The UE shall support 2 or 4 RX antenna ports for different RF operating bands. The operating bands, where 4 RX antenna ports shall be the baseline, are defined in Clause 7.4 of TS 38.101-1 [6]. The UE requirements applicability for UEs with different number of RX antenna ports is defined in Table 5.1.1.2-1.



[bookmark: _Hlk7181847]RAN4 to consider adding the following applicability rule in TS 38.141-1:
8.2.1.2.3 Applicability of requirements for different number of RX antennas
Unless otherwise stated, a BS that has declared to support a set of RX antennas for a specific test case, is required to test the lowest and highest numbers of supported RX antennas for which requirements are defined.


Test cases not achieving full TPUT
In many recent meetings the question of to handle test cases that achieve the chosen performance metric (usually 70% TPUT), but do not achieve the theoretically maximum performance (approximated with 95% TPUT, due to implementation margin).
It has been argued that such cases exhibit unstable behaviour, and thus there is a risk that minor misalignments and differences in physical testing, will cause the tests to fail or give quite different results from the captured performance requirements.
We want to note, that such a special case handling was not part of LTE, where a 30% TPUT metric made such cases arguably more prevalent. Hence, we don’t think that special case handling will be required for NR.
RAN4 to not introduce space handling of test cases achieving the chosen TPUT metric, but not achieving the full TPUT.


Treatment of TBD cases
We have observed in [3] that many performance requirements for Type B TDRA and 2TX antenna cases are fully TBD. Mostly this seems to be due to a lack of simulation inputs from the participating companies.
The performance requirements for Type B TDRA and 2TX antenna cases are fully TBD. Mostly this seems to be due to a lack of simulation inputs from the participating companies.
This leads us to the following proposal:
If no further companies deliver input for Type B TDRA and 2TX antenna cases, RAN4 to consider applying the SNR selection procedure with a minimum number of 2 companies.


Modernization of PUSCH parameter naming
During offline discussions in RAN4#90b, it was agreed to check for updated notation and terminology from RAN1 and RAN2 that might impact the NR BS demodulation minimum performance specifications. We informally agreed that all sections should be adapted to changed notation and terminology using draftCRs as soon as possible, but the latest until the end of NR_newRAT-Perf in December.
In this section, we try to list the notation updates required for PUSCH demodulation requirements. This list can be discussed and updated during RAN4#91. For creating the notation update proposal, terminologies from RAN1 specifications were preferred, and supplemented with RAN2 terminology, if no RAN1 naming scheme could be found:

Table 1: Proposed PUSCH parameter naming updates.
	Notation in TS 38.104/141-1/141-2

	Current
	Proposed update
	Source

	Maximum number of OFDM symbols for front loaded DMRS
	DM-RS duration = {single-symbol DM-RS}
	TS 38.211 Table 6.4.1.1.3-5

	Number of additional DMRS symbols
	dmrs-AdditionalPosition = {pos0, pos1, pos2, pos3}
	TS 38.211 6.4.1.1.3

	EPRE ratio of PUSCH to DMRS
	Ratio of PUSCH EPRE to DM-RS EPRE
	TS 38.214 Table 6.2.2-1

	DMRS port
	DMRS port(s)
	TS 38.212 Table 7.3.1.1.2-9

	N_ID
	N_ID^0
	TS 38.211 6.4.1.1.1.1

	
	
	

	Time domain resource
	Time domain resource assignment
	TS 38.214 6.1.2.1

	PUSCH starting symbol index
	Start symbol
	TS 38.214 6.1.2.1

	PUSCH symbol length
	Allocation length
	TS 38.214 6.1.2.1

	
	
	

	Frequency domain resource
	Frequency domain resource assignment
	TS 38.214 6.1.2.2

	RB assignment
	Resource block assignment
	TS 38.214 6.1.2.2

	
	
	

	DMRS configuration = {1+0, 1+1}
	dmrs-AdditionalPosition = {pos0, pos1}
	TS 38.211 6.4.1.1.3



Our draftCRs submitted for NR BS demodulation PUSCH CP-OFDM FR1 requirements, implement all the above changes for the PUSCH CP-OFDM FR1 sections.



Conclusion
In this contribution we have provided our views on various open issues in the PUSCH demodulation requirements. We have made the following proposals and observations:

FR2 PT-RS configuration for MCS2
1. RAN4 to consider choosing Option 1: Re-introduce previous test cases for MCS 2 with PT-RS enabled.

Test applicability rules for test cases with more than two different numbers of RX antennas
RAN4 to consider adding the following applicability rule in TS 38.141-1:
8.2.1.2.3 Applicability of requirements for different number of RX antennas
Unless otherwise stated, a BS that has declared to support a set of RX antennas for a specific test case, is required to test the lowest and highest numbers of supported RX antennas for which requirements are defined.

Test cases not achieving full TPUT
RAN4 to not introduce space handling of test cases achieving the chosen TPUT metric, but not achieving the full TPUT.

Treatment of TBD cases
1. The performance requirements for Type B TDRA and 2TX antenna cases are fully TBD. Mostly this seems to be due to a lack of simulation inputs from the participating companies.
If no further companies deliver input for Type B TDRA and 2TX antenna cases, RAN4 to consider applying the SNR selection procedure with a minimum number of 2 companies.
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