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1	Overall description
RAN1 would like to thank RAN2 for the LS on Stage-2 CR for MIMO evolution and would like to provide the following response.
	Question 1:
RAN2 respectfully ask RAN1 to take the attached CR for TS 38.300 (R2-2311292) which is endorsed in RAN2 into account and ask for feedback if there is any issue.



Answer 1:
RAN1 confirms there is no issue on the agreed CR for TS38.300 (R2-2311292) for Two TAs for multi-DCI.


	Question 2:
[bookmark: _Hlk149653377]RAN2 respectfully ask RAN1 to consider whether and how to make changes to TS 38.300 with regard of each of features other than Two TAs for multi-DCI.



Answer 2:
RAN1 would like to inform RAN2 that the following changes to TS38.300 are needed for other than Two TAs for multi-DCI. 
2-1) 8Tx
For 8Tx, Rel.18 MIMO supports 5-8 layer transmission with two codewords. However, it is not captured in TS38.300. Hence, the following spec. change is suggested.
	[bookmark: _Toc20387917][bookmark: _Toc29375996][bookmark: _Toc37231867][bookmark: _Toc46501922][bookmark: _Toc51971270][bookmark: _Toc52551253][bookmark: _Toc139017983]5.3.1	Uplink transmission scheme
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission.
For codebook based transmission, the gNB provides the UE with a transmit precoding matrix indication in the DCI. The UE uses the indication to select the PUSCH transmit precoder from the codebook. For non-codebook based transmission, the UE determines its PUSCH precoder based on wideband SRI field from the DCI.
A closed loop DMRS based spatial multiplexing is supported for PUSCH. For a given UE, up to 4 8 layer transmissions are supported. The number of code words is one for 1-4 layer transmissions and two for 5-8 layer transmissions. When transform precoding is used, only a single MIMO layer transmission is supported.
*** Unchanged parts are omitted ***



2-2) DMRS
For DMRS, Rel.18 MIMO supports enhanced type1 and enhanced type2 DMRS, which double the max number of DMRS ports of type 1 and type 2 DMRS, for both PDSCH and PUSCH. However, they are not captured in TS38.300. Hence, the following spec. change is suggested.
	[bookmark: _Toc20387906][bookmark: _Toc29375985][bookmark: _Toc37231855][bookmark: _Toc46501910][bookmark: _Toc51971258][bookmark: _Toc52551241][bookmark: _Toc139017971]5.2.1	Downlink transmission scheme
A closed loop Demodulation Reference Signal (DMRS) based spatial multiplexing is supported for Physical Downlink Shared Channel (PDSCH). Up to 8, and 12, 16, and 24 orthogonal DL DMRS ports are supported for type 1, and type 2, enhanced type 1, and enhanced type 2 DMRS respectively. Up to 8 orthogonal DL DMRS ports per UE are supported for SU-MIMO and up to 4 orthogonal DL DMRS ports per UE are supported for MU-MIMO. The number of SU-MIMO code words is one for 1-4 layer transmissions and two for 5-8 layer transmissions.
*** Unchanged parts are omitted ***
5.3.1	Uplink transmission scheme
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission.
For codebook based transmission, the gNB provides the UE with a transmit precoding matrix indication in the DCI. The UE uses the indication to select the PUSCH transmit precoder from the codebook. For non-codebook based transmission, the UE determines its PUSCH precoder based on wideband SRI field from the DCI.
A closed loop DMRS based spatial multiplexing is supported for PUSCH. Up to 8, 12, 16, and 24 orthogonal UL DMRS ports are supported for type 1, type 2, enhanced type 1, and enhanced type 2 DMRS respectively. For a given UE, up to 4 layer transmissions are supported. The number of code words is one. When transform precoding is used, only a single MIMO layer transmission is supported.
*** Unchanged parts are omitted ***



2-3) STxMP
In TS38.300, Rel.17 M-TRP PUSCH repetition and Rel.17 M-TRP PUCCH repetition are captured in section 6.12. However, Rel.18 STxMP is not captured in TS38.300. Hence, the following spec. change is suggested.
	[bookmark: _Toc139018034][bookmark: _Hlk55989480]6.12	Multiple Transmit/Receive Point Operation
[bookmark: _Hlk55989232]In Multiple Transmit/Receive Point (multi-TRP) operation, a serving cell can schedule the UE from two TRPs, providing better coverage, reliability and/or data rates for PDSCH, PDCCH, PUSCH, and PUCCH.
There are two different operation modes to schedule multi-TRP PDSCH transmissions: single-DCI and multi-DCI. For both modes, control of uplink and downlink operation can be done by physical layer and MAC layer, within the configuration provided by the RRC layer. In single-DCI mode, the UE is scheduled by the same DCI for both TRPs and in multi-DCI mode, the UE is scheduled by independent DCIs from each TRP.
There are two different operation modes for multi-TRP PDCCH: PDCCH repetition as in Clause 5.2.3 and Single Frequency Network (SFN) based PDCCH transmission. In both modes, the UE can receive two PDCCH transmissions, one from each TRP, carrying the same DCI. In PDCCH repetition mode, the UE can receive the two PDCCH transmissions carrying the same DCI from two linked search spaces each associated with a different CORESET. In SFN based PDCCH transmission mode, the UE can receive the two PDCCH transmissions carrying the same DCI from a single search space/CORESET using different TCI states.
For multi-TRP PUSCH repetition, according to indications in a single DCI or in a semi-static configured grant provided over RRC, the UE performs PUSCH transmission of the same contents toward two TRPs with corresponding beam directions associated with different spatial relations. For multi-TRP PUCCH repetition, the UE performs PUCCH transmission of the same contents toward two TRPs with corresponding beam directions associated with different spatial relations.
For inter-cell multi-TRP operation, for multi-DCI PDSCH transmission, one or more TCI states can be associated with SSB with a PCI different from the serving cell PCI. The activated TCI states can be associated with at most one PCI different from the serving cell PCI at a time.
For single-DCI multi-TRP Simultaneous Transmission with Multi-Panel (STxMP) Spatial Domain Multiplexing (SDM) PUSCH transmission, different layers of one PUSCH are separately transmitted towards two TRPs. For single-DCI multi-TRP STxMP SFN PUSCH transmission, same layers of one PUSCH are transmitted towards two TRPs. For multi-DCI based multi-TRP STxMP PUSCH+PUSCH transmission, two PUSCHs are transmitted towards two TRPs. For single-DCI multi-TRP STxMP SFN PUCCH transmission, one PUCCH are transmitted towards two TRPs.
*** Unchanged parts are omitted ***



2	Actions
To RAN4
ACTION: RAN1 respectfully asks RAN2 to take the above information into account for their future discussion. 
3	Dates of next TSG RAN WG1 meetings
TSG RAN WG1#116		February 26 – March 1, 2024	Athens, GR
TSG RAN WG1#117		April 15 – April 19, 2024 	China, CN

