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Introduction
Following RAN4#92-bis, a few general issues remain open for NR BS demodulation minimum requirements. The corresponding way forward [1], captures the open topics of:
	General
· Declaration of support UL CA
· Add new declarations of the support of UL CA for PUSCH demodulation performance tests as following:
· For the highest supported SCS, declaration of the carrier combination with the largest aggregated bandwidth. If there is more than one combination, the carrier combination with the largest number of carriers shall be declared.
· RF channels to be tested in the Initial conditions:
· Keep “for single carrier: M” in the specification for all physical channels

PUSCH
· PUSCH performance for different TDD UL-DL patterns
· Requirements are applicable for all TDD patterns, test is conducted only for one TDD pattern per SCS, FFS how to capture it in the specification.
· RF channels to be tested in the Initial conditions:
· Further discuss how to specify it for CA cases for PUSCH performance requirements in the next meeting




Further open points, which were not captured in any WF, include:
· Thorough check of the draftCRs endorsed in RAN4#92-bis for correct test requirements.
In this contribution we provide our views and proposals on the above-mentioned topics.
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Capturing PUSCH TDD UL-DL pattern applicability
In the RAN4#92-bis meeting, it was agreed that the derived performance requirements are applicable to all TDD patterns (including FDD). It was left open for RAN4#93, to decided how this applicability and the baseline values used for alignment are captured in the specification.
[1]:
	· PUSCH performance for different TDD UL-DL patterns
· Requirements are applicable for all TDD patterns, test is conducted only for one TDD pattern per SCS, FFS how to capture it in the specification.



We propose the following way to capture the TDD UL-DL pattern applicability and baseline patterns.
RAN4 to introduce the following new text in the applicability rules section for PUSCH performance requirement:
”Applicability of requirements for different UL-DL slot patterns: Requirements are applicable for all UL-DL slot patterns, including FDD. Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for one UL-DL slot pattern.”
It is unclear, if a new manufacturer declaration is required to capture the UL-DL pattern chosen per SCS for PUSCH performance testing. If nothing is declared, one could assume that the default patterns used for performance requirements are also used for testing.
RAN4 to not remove the default UL-DL slot patterns in the PUSCH test parameters tables but change the parameter name to “Default uplink-downlink slot allocation”.


PUSCH RF channels to be tested in the initial conditions
A further discussion point during the RAN4#92-bis meeting was how to capture the RF channels (bottom, middle, top) to test for PUSCH, which is not directly evident for the CA case.
[1]:
	· RF channels to be tested in the Initial conditions:
· Further discuss how to specify it for CA cases for PUSCH performance requirements in the next meeting



Some common understanding was established during offline discussions and during the adhoc:
· In Rel-15 CA testing only applies to PUSCH.
· CA tests are carried out for each carrier separately, meaning that the gNB receiver is activated for all carriers involved in the declared CA, but the TE is only transmitting signals on the carrier currently under test.

Other sections in the NR test specification, have already defined tests for multi-carrier and/or CA testing. For example, [2]:
	[bookmark: _Toc13082152]7.5.2.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see subclause 4.9.1.
Base Station RF Bandwidth edge position to be tested for multi-carrier and/or CA:
-	MRFBW in single-band operation, see subclause 4.9.1;
-	BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.9.1.


and
	[bookmark: _Toc13082014]6.7.2.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M; see subclause 4.9.1.
Directions to be tested: OTA coverage range reference direction (D.35).
Beams to be tested: Declared beam with the highest intended EIRP for the narrowest intended beam corresponding to the smallest BeWθ, or for the narrowest intended beam corresponding to the smallest BeWϕ (D.3, D.11).
Aggregated BS channel bandwidth positions to be tested for contiguous carrier aggregation: MBW Channel CA; see subclause 4.9.1.



The restriction of “MBW Channel CA” to contiguous aggregated channel bandwidth is also mentioned in the definition of this parameter. See, [2, Section 4.9.1]:
	[bookmark: _Hlk23616270]Occupied bandwidth test in this TS are performed with the aggregated BS channel bandwidth and sub-block bandwidths located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BBW Channel CA(bottom), MBW Channel CA (middle) and TBW Channel CA (top) for contiguous spectrum operation.
Unless otherwise stated, the test for contiguous spectrum operation shall be performed at BBW Channel CA, MBW Channel CA and TBW Channel CA defined as following:
-	BBW Channel CA: aggregated BS channel bandwidth located at the bottom of the supported frequency range in each operating band;
-	MBW Channel CA: aggregated BS channel bandwidth located close in the middle of the supported frequency range in each operating band;
-	TBW Channel CA: aggregated BS channel bandwidth located at the top of the supported frequency range in each operating band.



Referring to [3, Sections 4.3.1.1.2 and 4.3.1.1.4] (referred to by [4]), the test frequency definition of inter-band (i.e., non-contiguous) and intra-band non-contiguous CA configurations is quite intricate and depends on the exact bands involved in CA.
Hence we propose to re-use the contiguous CA positioning nomenclature from [2, Section 4.9.1], with the common understanding that the CCs involved in CA testing are to be chosen in the bottom, middle and top of the supported frequency range, as well as, in the aggregated bands as far as possible.
RAN4 to consider re-using the contiguous CA RF channel nomenclature for general CA performance testing.

An example of how this could be captured in [2], is given hereunder:
	8.2.1.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M, see subclause 4.9.1.
Aggregated BS channel bandwidth positions to be tested for carrier aggregation: MBW Channel CA; see subclause 4.9.1.
Direction to be tested: OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).



It is noted that LTE has circumvented this issue, by re-using “M” and not specifying the single carrier constraint in the initial conditions’ sections.


Checking the draftCRs endorsed in RAN4#92-bis
With RAN4#93 being the last meeting to finish the specification text for base station demodulation in NR_newRAT-Perf, particular care was given to verifying the correctness of the numerous demodulation requirements introduced in this WI.
Since it was not possible for us to check all introduced requirements, we have taken to taking a small random sample in each of the BS demodulation sub-sections to check the FRC allocation to the test requirements and checking SNR allocation with respect to the simulation delivery.
Until the submission of this contribution, we have checked:
· PUSCH FR1 CP-OFDM
· PUSCH FR2 CP-OFDM
· PUSCH DFT-s-OFDM
· PUCCH F0
· PUSCH UCI
No issues were found.
We plan to continue the verification until the meeting, and will alert the responsible section authors directly, if required.



Conclusion
In this contribution we have provided our views on the remaining NR Rel-15 BS demodulation performance open issues (UL-DL slot pattern application PUSCH RF channels to be tested, and verification of minimum performance requirement CRs). We have made the following proposals and observations:

Capturing PUSCH TDD UL-DL pattern applicability
1. RAN4 to introduce the following new text in the applicability rules section for PUSCH performance requirement:
”Applicability of requirements for different UL-DL slot patterns: Requirements are applicable for all UL-DL slot patterns, including FDD. Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for one UL-DL slot pattern.”
1. It is unclear, if a new manufacturer declaration is required to capture the UL-DL pattern chosen per SCS for PUSCH performance testing. If nothing is declared, one could assume that the default patterns used for performance requirements are also used for testing.
RAN4 to not remove the default UL-DL slot patterns in the PUSCH test parameters tables but change the parameter name to “Default uplink-downlink slot allocation”.

PUSCH RF channels to be tested in the initial conditions
RAN4 to consider re-using the contiguous CA RF channel nomenclature for general CA performance testing.
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