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[bookmark: _Toc116995841]Introduction
In RAN #96, a new RAN4 WI “NR_ENDC_RF_FR1_enh2” was approved [1] with the following objectives defined regarding the performance aspects of Rel-18 FR1:
	[bookmark: OLE_LINK22]The objectives of performance part for Rel-18 RF FR1 requirement focus evolution include:
· Enable 4Tx on a single carrier for CPE/FWA/vehicle/industrial devices
· Specify the BS demodulation performance requirements to support UL 4-layer MIMO UE operation
·  Enable 8Rx for CPE/FWA/vehicle/industrial devices
· Specify RLM test cases to support 8Rx
· Investigate if the existing 4Rx RLM test can be reused or the new test will be specified
· Specify UE demodulation performance and CSI requirements with up to 8 layers to support 8Rx
· Investigate and, if necessary, specify the requirements with up to 8 DL MIMO layers
· Specify the SDR requirements with 8 MIMO layers
· Specify release independence requirements in TS 38.307 if needed.




During RAN4#107 a WF was agreed with the following issues agreed [3].
	Issue 1-1-1: Applicability rule
Agreement:
Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the 4 Tx antenna tests with low MIMO correlation level shall apply only for the highest numbers of supported connectors which is larger or equal to 4, and the specific connectors used for testing are based on manufacturer declaration.

Issue 1-1-2: Measurement uncertainty and test tolerance
Agreement:
Take 1dB for MU and TT with fading profile power uncertainty ±1dB.

Issue 1-1-3: Whether to consider additional 20MHz and 40MHz bandwidth
Agreement:
Define requirements for 20MHz SCS15kHz and 40MHz 30kHz SCS with MCS17 test cases only.




We present our view on some issues of BS demodulation aspects regarding 4Tx and “NR_ENDC_RF_FR1_enh2”.

[bookmark: _Toc116995842]Discussion
During this contribution Nokia will provide their views on open issues regarding 4Tx BS Demodulation requirements, including high level details of simulation results, of which the detail will be included in our companion simulation contribution
Requirements and simulations
As there are no more open issues for 4Tx, the simulations results presented in our companion TDoc [7] represent the final simulation results from Nokia for the 4Tx BS Demodulation. 
Concerning the requirement derivation, we propose to follow the usual approach, based on a results collection spreadsheet:
[bookmark: _Toc141863821]RAN4 to follow the usual requirements derivation and outlier removal approach from Rel-15.

Specification structure
At RAN4#106-bis-e the following statements were agreed for Issue 1-1-7 (at the time)
	· For the cases of bandwidth 50MHz, add a new table to capture the requirement
· For the cases of agreed bandwidths other than 50MHz, adding 4Tx requirements to the same table as 1Tx/2Tx requirements.



At RAN4#107 it was agreed to add 4Tx requirements to the same table as 1Tx/2Tx requirements, where possible. 
We also noted that there is no extant 50MHz requirements for 1Tx/2Tx for 15 kHz SCS, therefore this would require an additional table just for 4Tx requirements.
In the extant TS 38.104 tables 8.2.1-15 – 8.2.1.-18 exist as 30% of maximum throughput, therefore the new 50 MHz tables could be included as tables 8.2.1-14a and 8.2.1-14b, or alternatively as 8.2.1-19 and 8.2.1-20.
Although the tables would be ‘out of order’ in terms of percentage throughput, Nokia believes a more sensible approach would be to include the 50MHz tables as 8.2.1-19 and 8.2.1-20.
[bookmark: _Toc141863822]No extant table exists for 50MHz within the specification, and the new numbering is required to be agreed.
[bookmark: _Toc141863823]RAN4 shall define the new requirements tables for 50 MHz in TS 38.104 as 8.2.1-19 and 8.2.1-20 respectively, i.e., add a new table at the end of the current set of tables.

[bookmark: _Toc116995848]Conclusion
In this contribution, we have explored the implied user requirements for 4Tx BS Demodulation, discussed relevant aspects and made a series of observations and proposals to define the performance requirements of 4Tx BS demodulation.
Explicitly, in this contribution, the following Observations and Proposals were made:
Proposal 1: RAN4 to follow the usual requirements derivation and outlier removal approach from Rel-15.
Observation 1: No extant table exists for 50MHz within the specification, and the new numbering is required to be agreed.
Proposal 2: RAN4 shall define the new requirements tables for 50 MHz in TS 38.104 as 8.2.1-19 and 8.2.1-20 respectively
[bookmark: _Toc116995849]
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