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1. Overall Description:
RAN1 would like to thank RAN2 for considering the necessary Stage -2 updates to TS 38.300 with respect to Release 18 NR_MIMO_evo_DL_UL-Core. 
RAN1 has verified the 2-TA content agreed by RAN2 in R2-2311127, please see the answer 1 below. 
RAN1 has also discussed the TS 38.300 input on the topics of Unified TCI framework extension, CSI enhancements, Increased number of orthogonal DMRS ports, SRS enhancement targeting TDD CJT and 8 TX, UL precoding indication for multi-panel transmission, and SRI/TPMI enhancement for enabling 8 TX UL
RAN1 has therefore the following reply to the RAN2 questions:
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
The content agreed by RAN2 in R2-2311292 is according to RAN1 understanding!

Question 2: 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

Increased number of orthogonal DMRS ports

	Reason for change:
	Introduction of DM-RS enhancements in Rel-18 WI: MIMO Evolution for Downlink and Uplink.

	
	

	Summary of change:
	Descriptions for DM-RS enhancement agreed in RAN1 are introduced.
1. In clauses 5.2.1 and 5.3.1, descriptions for DM-RS enhancements are added based on following agreement in RAN1#109e.
	Agreement (RAN1#109e)
The maximum number of enhanced DMRS ports in Rel.18 is doubled from Rel.15 DMRS ports: 
· For DMRS type 1, the max. number of enhanced DMRS ports in Rel.18 for PDSCH/PUSCH is 
· Single symbol DMRS: 8 DMRS ports. 
· Double symbol DMRS: 16 DMRS ports.
· For DMRS type 2, the max. number of enhanced DMRS ports in Rel.18 for PDSCH/PUSCH is 
· Single symbol DMRS: 12 DMRS ports. 
· Double symbol DMRS: 24 DMRS ports. 




	
	

	Consequences if not approved:
	Stage 2 functions for Rel-18 DM-RS enhancements are not supported




	<omitted text>
[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 168 and 2412 orthogonal DL DMRS ports are supported for type 1 and 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.
The DMRS and corresponding PDSCH are transmitted using the same precoding matrix and the UE does not need to know the precoding matrix to demodulate the transmission. The transmitter may use different precoder matrix for different parts of the transmission bandwidth, resulting in frequency selective precoding. The UE may also assume that the same precoding matrix is used across a set of Physical Resource Blocks (PRBs) denoted Precoding Resource Block Group (PRG).
<omitted text>





SRI/TPMI enhancement for enabling 8 TX UL
 

	
	Reason for change:
	Introduction of 8Tx codebook in Rel-18 WI: MIMO Evolution for Downlink and Uplink.

	
	

	Summary of change:
	With introduction of 8Tx, up to 8 layer transmission is now supported. Also up to two code words are supported with 8Tx.

	
	

	Consequences if not approved:
	Stage 2 functions for uplink 8Tx operation are not supported.



<omitted text>
[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 48 layer transmissions are supported. The number of code words is one or two. When transform precoding is used, only a single MIMO layer transmission is supported.
Transmission durations from 1 to 14 symbols in a slot is supported.
Aggregation of multiple slots with TB repetition is supported.
Two types of frequency hopping are supported, intra-slot frequency hopping, and in case of slot aggregation, inter-slot frequency hopping. Intra-slot and inter-slot frequency hopping are not supported when PRB interlace uplink transmission waveform is used.
PUSCH may be scheduled with DCI on PDCCH, or a semi-static configured grant may be provided over RRC, where two types of operation are supported:
-	The first PUSCH is triggered with a DCI, with subsequent PUSCH transmissions following the RRC configuration and scheduling received on the DCI, or
-	The PUSCH is triggered by data arrival to the UE's transmit buffer and the PUSCH transmissions follow the RRC configuration.
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2. Actions:
To RAN2 group.
ACTION: 	RAN1 respectfully requests RAN2 to kindly take the above information into account.

3. Date of Next TSG-RAN WG1 Meeting:
RAN1#116	February 26th – March 1st, 2024			Athens, GR
RAN1#116-bis	April 15th – 19th, 2024			China, CN

