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1. [bookmark: _Ref521334010]Introduction
In this contribution, we present our views on remaining issues of Rel-18 DMRS.
2. [bookmark: _Ref149594106]Discussion
2.1. TP on power boosting of PTRS for UL 8Tx
Reason for change:
In TS38.214, it is specified that ‘For partial coherent codebook for 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.’ It is incorrect since how to calculate [image: ]for 8TX PUSCH transmission according to Table 6.2.3.1-3A depends on the coherency of the precoder of the PUSCH transmission, other than the type of codebook that is configured.
Summary for change:
Change ‘For partial coherent codebook for 8TX PUSCH transmission’ to ‘For partial-coherent codebook-based 8TX PUSCH transmission’ in clause 6.2.3.1 in TS 38.214 on power boosting of PTRS for UL 8TX transmission.
Consequences if not approved:
UE’s behavior on power boosting for PTRS in CP-OFDM waveform is incorrect when it is configured with partial-coherent codebook but is scheduled with a full-coherent 8TX TPMI.
Proposed TP for TS 38.214
	--------------------------------------- Start of TP for TS38.214------------------------------------------
6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
<Unrelated part omitted>

When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is ,





-	If the UE is configured with higher layer parameter ptrs-Power, the PUSCH to PT-RS power ratio per layer per RE  is given by , where  is shown in the Table 6.2.3.1-3 and Table 6.2.3.1-3A according to the higher layer parameter ptrs-Power, the PT-RS scaling factor  specified in clause 6.4.1.2.2.1 of [4, TS 38.211] is given by and also on the 'Precoding Information and Number of Layers' field in DCI.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 if not configured or in case of non-codebook based PUSCH.
-	For partial coherent codebook for partial-coherent codebook-based 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.
<Unrelated part omitted>
--------------------------------------- End of TP for TS38.214------------------------------------------


Proposal 1: Clarify in TS 38.214 that definition of Lx and Qp for Table 6.2.3.1-3A are applied to partial-coherent codebook-based 8TX PUSCH transmission, other than partial-coherent codebook for 8TX PUSCH transmission.
2.2. Joint configuration of Rel-18 DMRS and dynamic waveform switching
In RAN1#114b [1], joint configuration of Rel-18 DMRS and dynamic waveform switching was discussed but no agreement was achieved. Regarding this issue, one solution is that the joint configuration of Rel-18 DMRS with dynamic waveform switching is not allowed. In this case, even if CP-OFDM waveform is indicated by the scheduling DCI, Rel-18 DMRS ports cannot be used. Another solution is that the joint configuration is allowed, 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 other words, only Rel-15 DMRS ports can be used for DFT-S-OFDM waveform. Both solutions can ensure that Rel-18 DMRS is only applied for CP-OFDM waveform. However, the second solution provides more scheduling flexibility for uplink transmission. When waveform is switched dynamically, DMRS type reconfiguration can be avoided. Therefore, the second solution is preferred. Based on the discussion, we have the following proposal:
Proposal 2: Joint configuration of Rel-18 DMRS and dynamic waveform switching is supported. 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.
Based on the above proposal, corresponding text proposal is suggested.
Reason for change:
According to TS38.211, Rel-18 DMRS can only be applied for CP-OFDM waveform. With TS38.214, it is unclear whether Rel-18 DMRS and dynamic waveform switching can be configured jointly or not.
Summary for change:
Clarify that Rel-18 DMRS and dynamic waveform switching can be configured jointly, and add UE behavior for the case of joint configuration.
Consequences if not approved:
UE behaviour for the case of joint configuration of Rel-18 DMRS and dynamic waveform switching is unclear.
Proposed TP for TS 38.214
	[bookmark: _Toc11352149][bookmark: _Toc20318039][bookmark: _Toc27299937][bookmark: _Toc29673211][bookmark: _Toc29673352][bookmark: _Toc29674345][bookmark: _Toc36645575][bookmark: _Toc45810620][bookmark: _Toc146641092]--------------------------------------- Start of TP for TS38.214------------------------------------------
6.1.3	UE procedure for applying transform precoding on PUSCH
<Unrelated 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 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 DCI with the scheduling grant, the UE shall ignore the configuration of the higher layer parameter enhanced-dmrs-Type-r18 in DMRS-UplinkConfig.
-	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.
<Unrelated part omitted>
--------------------------------------- End of TP for TS38.214------------------------------------------


3. Conclusions
In this document, we present our views on remaining issues of Rel-18 DMRS, with several text proposals provided.
Proposal 1: Clarify in TS 38.214 that definition of Lx and Qp for Table 6.2.3.1-3A are applied to partial-coherent codebook-based 8TX PUSCH transmission, other than partial-coherent codebook for 8TX PUSCH transmission.
The corresponding TP for Proposal 1 is as follows:
	--------------------------------------- Start of TP for TS38.214------------------------------------------
6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
<Unrelated part omitted>

When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is ,





-	If the UE is configured with higher layer parameter ptrs-Power, the PUSCH to PT-RS power ratio per layer per RE  is given by , where  is shown in the Table 6.2.3.1-3 and Table 6.2.3.1-3A according to the higher layer parameter ptrs-Power, the PT-RS scaling factor  specified in clause 6.4.1.2.2.1 of [4, TS 38.211] is given by and also on the 'Precoding Information and Number of Layers' field in DCI.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 if not configured or in case of non-codebook based PUSCH.
-	For partial coherent codebook for partial-coherent codebook-based 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.
<Unrelated part omitted>
--------------------------------------- End of TP for TS38.214------------------------------------------



Proposal 2: Joint configuration of Rel-18 DMRS and dynamic waveform switching is supported. 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.
The corresponding TP for Proposal 2 is as follows:
	--------------------------------------- Start of TP for TS38.214------------------------------------------
6.1.3	UE procedure for applying transform precoding on PUSCH
<Unrelated 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 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 DCI with the scheduling grant, the UE shall ignore the configuration of the higher layer parameter enhanced-dmrs-Type-r18 in DMRS-UplinkConfig.
-	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.
<Unrelated part omitted>
--------------------------------------- End of TP for TS38.214------------------------------------------
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