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Introduction
This contribution summarises the open issues on demodulation requirements for 4Tx BS under AI 8.5.3.2. One topic is captured:
· Topic #1: PUSCH requirements
· Topic #2: Draft CRs
Topic #1: PUSCH requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307030
	Nokia, Nokia Shanghai Bell
	Observation 1: In all channels there is an observed performance degradation for 4T4R vs 4T8R antenna configurations.
Observation 2: In TDLA 30-10 there is no observed performance degradation between PUSCH Mapping Type B vs Type A.
Observation 3: In TDLB 100-400 there is an observed performance degradation for PUSCH Mapping Type B vs Type A.
Observation 4: In TDLA 300-100 there is no observed performance degradation between PUSCH Mapping Type B vs Type A.
Observation 5: When utilising medium correlation, to provide representative antenna port correlation, we have previously shown TPMI 4 offers on average 4.8 dB performance gain over TPMI 0.
Observation 6: The performance between 4 connectors and 8 (4T4R and 4T8R) has been shown to have a noticeable difference.
Proposal 1: We propose that option 1 shall be taken forward for the applicability rule, including the text ,“4 connectors and the highest numbers of supported connectors”.
Observation 7: Extant OTA testing set ups will not enable 4Tx OTA testing.
Observation 8: No extant table exists for 50MHz within the specifications.

	R4-2307031
	Nokia, Nokia Shanghai Bell
	Simulation reuslts

	R4-2307690
	Ericsson
	Proposal 1: Take option 1 for the applicability rule to cover 4Rx and the highest number of supported connectors in the 4Tx demodulation tests.
Proposal 2: RAN4 to discuss following options for the MU and TT for PUSCH 4Tx tests.    
· Option 1: Take 1dB for MU and TT with fading profile power uncertainty ±1 dB.
· Option 2: Take same MU and TT value as 2Tx (0.8dB for MU and TT with Fading profile power uncertainty ±0.7 dB).

	R4-2307691
	Ericsson
	Simulation reuslts

	R4-2308402
	ZTE Corporation
	Proposal 1: To use only 5MHz and 50MHz BW for requirements definition of 15kHz SCS, and only 10MHz and 100MHz for requirements definition of 30kHz SCS.
Proposal 2: To consider option 1 as the applicability rule of 4Tx

	R4-2308403
	ZTE Corporation
	Simulation reuslts

	R4-2308835
	Samsung
	Proposal 1:  Apply the test applicability rule for UL-4-layer transmission with 4Rx and 8Rx as
· [bookmark: _Hlk135045282]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.

Proposal 2: Choose the minimum and maximum CBW of each SCS for UL-4-layer transmission performance requirement definition. 

	R4-2308874
	Huawei,HiSilicon
	Proposal 1: Introduce requirements for 5MHz, 20MHz and 50MHz for 15kHz and 10MHz, 40MHz and 100MHz for 30kHz for MCS17 only. Meanwhile, legacy applicability rules for supporting different bandwidth should be reused.
Proposal 2: Use Option 2 as applicability rules for supporting different Rx.

	R4-2308875
	Huawei,HiSilicon
	Simulation reuslts

	R4-2309296
	Ericsson
	Simulation reuslt summary



Open issues summary
Sub-topic 1-1 PUSCH requirements
Issue 1-1-1: Applicability rule
· Proposals
· Option 1 (Ericsson, Nokia, ZTE): 
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 4 connectors and the highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
· Option 2 (Samsung, Huawei): 
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.
· Recommended WF
· TBA

Issue 1-1-2: Measurement uncertainty and test tolerance
· Proposals
· Option 1: Take 1dB for MU and TT with fading profile power uncertainty ±1dB
· Option 2: Take same MU and TT value as 2Tx (0.8dB for MU and TT with Fading profile power uncertainty ±0.7dB)
· Recommended WF
· TBA

Issue 1-1-3: Whether to consider additional 20MHz and 40MHz bandwidth
· Proposals
· Option 1: No (ZTE, Samsung)
· To use only 5MHz and 50MHz BW for requirements definition of 15kHz SCS, and only 10MHz and 100MHz for requirements definition of 30kHz SCS (ZTE)
· Option 2: Yes, for MCS17 only (Huawei)
· Introduce requirements for 5MHz, 20MHz and 50MHz for 15kHz and 10MHz, 40MHz and 100MHz for 30kHz for MCS17 only (Huawei)
· Recommended WF
· TBA

Topic #2: Draft CRs
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307032
	Nokia, Nokia Shanghai Bell
	draftCR for 38.104 - inclusion of 4Tx Requirements

	R4-2307692
	Ericsson
	draft CR for TS38.104 FRC table for 4Tx PUSCH demodulation requirements

	R4-2307693
	Ericsson
	draft CR for TS38.141-2 FRC table for 4Tx PUSCH demodulation requirements

	R4-2308401
	ZTE Corporation
	Draft CR to TS 38.141-1 for supporting of 4Tx in R18

	R4-2308837
	Samsung
	Draft CR on applicability rule for PUSCH UL 4Tx requirement in TS 38.141-1

	R4-2308876
	Huawei,HiSilicon
	Draft CR on 38.141-1: Introduction of FRC for 4Tx requirements

	R4-2309213
	Keysight Technologies UK Ltd
	CR to 38.141-1: FRC number alignment back fill (A.10)



