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1. Introduction
[bookmark: _Hlk101945701][bookmark: _Hlk101945970]In this contribution, we discuss remaining issues for DMRS enhancements for Rel.18 MIMO. 
2. Joint configuration with dynamic waveform switching
In RAN1#114bis, whether to support joint configuration with Rel.18 dynamic waveform switching was discussed. If UE is configured with enhanced-dmrs-Type_r18 for CP-OFDM, and if UE is configured with the dynamic waveform switching, UE behavior is not clear because only Type1 DMRS is supported for DFT-S-OFDM. 
In Rel.18 waveform switching, there is related discussion. Whether/how to support the case if UE is configured with dmrs-Type (i.e., Type2 DMRS) for CP-OFDM, and indicated to DFT-S-OFDM, is discussed because only Type1 DMRS is supported for DFT-S-OFDM. 
In our view, Rel.18 dynamic waveform switching is very useful feature. Usually, gNB configures CP-OFDM and gNB can configure DFT-S-OFDM for coverage limited UEs. Support of Rel.18 dynamic waveform switching can avoid RRC-reconfiguration to switch the waveform. We also believe Rel.18 DMRS ports is also useful feature to maximize MU-MIMO capacity. Supporting the joint configuration of the dynamic waveform switching and Rel.18 DMRS ports can increase the use-case scenario of Rel.18 DMRS ports. 
We believe we can discuss separately from the discussion in Rel.18 dynamic waveform switching, because our target is mainly for the switching between Type1 for DFT-S-OFDM and eType1 for CP-OFDM.
Proposal 1
· Support joint configuration of Rel.18 DMRS ports and Rel.18 dynamic switching between DFT-S-OFDM and CP-OFDM for PUSCH.
· If UE is configured with the higher layer parameter enhanced-dmrs-Type_r18 in DMRS-UplinkConfig, and if the transform precoding enabled is indicated by the scheduling DCI, the UE ignores the configuration of the higher layer parameter enhanced-dmrs-Type_r18 in DMRS-UplinkConfig.
· Adopt the following text proposal in TS38.214 v18.0.0.
· Reason for change: If UE is configured with both Rel.18 DMRS ports and the dynamic waveform switching for PUSCH, and if the scheduling DCI indicates DFT-S-OFDM, DMRS Type of the scheduled PUSCH is not clear.
· Summary of change: In the above case, UE ignores enhanced-dmrs-Type_r18 in DMRS-UplinkConfig. 
· Consequence if not approved: In the above case, UE behaviour is undefined.

	6.1.3  UE procedure for applying transform precoding on PUSCH
<Unchanged part omitted>
For PUSCH transmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, C-RNTI, or MCS-C-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the DCI with the scheduling grant was received with DCI format 0_1 or 0_2 with CRC scrambled by C-RNTI, MCS-RNTI, or CS-RNTI with NDI=1 and if the UE is configured with a higher layer parameter [dynamicTransformPrecoderIndicationDCI-0-1] in pusch-Config for DCI format 0_1 or [dynamicTransformPrecoderIndicationDCI-0-2] in pusch-Config for DCI format 0_2 and the higher layer parameter is set to ‘enabled’, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the Transform precoder indicator field in the DCI with the scheduling grant.
-	For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, the UE shall, for all PUSCH transmissions, consider the transform precoding either enabled or disabled according to Transform precoder indicator field in the DCI format 0_1 with the scheduling grant.
-	If the scheduling grant indicates the transform precoding is enabled for the scheduled PUSCH transmission, the UE ignores the higher layer parameters [enhanced-dmrs-Type_r18] in DMRS-UplinkConfig, if configured, for the DMRS transmission of the scheduled PUSCH transmission.
-	Otherwise,
-	If the UE is configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.
For PUSCH transmission with a configured grant
-	If the UE is configured with the higher layer parameter transformPrecoder in configuredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in configuredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.



3. Conclusion
In this contribution, we discussed remaining issues for DMRS enhancements for Rel.18 MIMO. Based on the discussion, we made following proposals.
Proposal 1
· Support joint configuration of Rel.18 DMRS ports and Rel.18 dynamic switching between DFT-S-OFDM and CP-OFDM for PUSCH.
· If UE is configured with the higher layer parameter enhanced-dmrs-Type_r18 in DMRS-UplinkConfig, and if the transform precoding enabled is indicated by the scheduling DCI, the UE ignores the configuration of the higher layer parameter enhanced-dmrs-Type_r18 in DMRS-UplinkConfig.
· Adopt the following text proposal in TS38.214 v18.0.0.
· Reason for change: If UE is configured with both Rel.18 DMRS ports and the dynamic waveform switching for PUSCH, and if the scheduling DCI indicates DFT-S-OFDM, DMRS Type of the scheduled PUSCH is not clear.
· Summary of change: In the above case, UE ignores enhanced-dmrs-Type_r18 in DMRS-UplinkConfig. 
· Consequence if not approved: In the above case, UE behaviour is undefined.

	6.1.3  UE procedure for applying transform precoding on PUSCH
<Unchanged part omitted>
For PUSCH transmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, C-RNTI, or MCS-C-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the DCI with the scheduling grant was received with DCI format 0_1 or 0_2 with CRC scrambled by C-RNTI, MCS-RNTI, or CS-RNTI with NDI=1 and if the UE is configured with a higher layer parameter [dynamicTransformPrecoderIndicationDCI-0-1] in pusch-Config for DCI format 0_1 or [dynamicTransformPrecoderIndicationDCI-0-2] in pusch-Config for DCI format 0_2 and the higher layer parameter is set to ‘enabled’, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the Transform precoder indicator field in the DCI with the scheduling grant.
-	For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, the UE shall, for all PUSCH transmissions, consider the transform precoding either enabled or disabled according to Transform precoder indicator field in the DCI format 0_1 with the scheduling grant.
-	If the scheduling grant indicates the transform precoding is enabled for the scheduled PUSCH transmission, the UE ignores the higher layer parameters [enhanced-dmrs-Type_r18] in DMRS-UplinkConfig, if configured, for the DMRS transmission of the scheduled PUSCH transmission.
-	Otherwise,
-	If the UE is configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.
For PUSCH transmission with a configured grant
-	If the UE is configured with the higher layer parameter transformPrecoder in configuredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in configuredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.
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