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1	Introduction
In this contribution we discuss remaining and maintenance issues for Rel-18 DMRS.
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Hlk149511473]2.1 Dynamic switching of Rel-18 DMRS and DFT-s-OFDM
Dynamic switching between DFT-S-OFDM and CP-OFDM, also called dynamic waveform switching (DWS), has been supported for legacy DMRS in Rel-18 agenda item 8.8.3. The switching is done by adding one bit to DCI format 0_1 and DCI format 0_2 to indicate the switching of waveform. During RAN1#114bis meeting RAN1 has discussed if the wave form switching between Rel-18 DMRS, i.e. the UE configured with eType DMRS ports, and DFT-s-OFDM can be supported. 
DFT-s-OFDM provides better coverage than CP-OFDM since DFT-s-ODFM has lower PAPR, coverage gain can be achieved especially at the border of frequency band. Switching between the waveforms using different uplink DCI formats, f.e. DCI 0_0 and DCI 0_1, is supported already from Rel-15. In other words, one can switch dynamically between the Rel-18 DMRS and DFT-s-OFDM by using DCI 0_1 and DCI 0_0. The main benefit to support DWS for Rel-18 DMRS is the precoding gain with DCI 0_1.
Dynamic waveform switching between the CP-OFDM with Rel-18 DMRS ports and DFT-s-OFDM can already be supported by using different DCI formats.
If a UE has implemented the DWS for Rel-15 DMRS, it can simply adapt the same implementation to support the DWS for Rel-18 DMRS.

From spec effort perspective, look at the one of agreements from DWS discussion as an example [1].

Agreement
Adopt following changes to Section 7.3.1.1.2, TS 38.212 v18.0.0
7.3.1.1.2			Format 0_1
<<< Start changes >>>
-	Transform precoder indicator - 0 or 1 bit
-	1 bit if the higher layer parameter dynamicTransformPrecoderIndicationDCI-0-1 is configured to 'enabled ' and if the UE is configured to monitor DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI, where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled. For a DCI format 0_1 with CRC scrambled by CS-RNTI  and the value indicated by new data indicator field is 0, or for a DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, the bit is reserved.
-	0 bit otherwise.
<<< End changes >>>

The agreed TP can be reused for supporting CWS for Rel-18 DMRS without any updates. RAN1 may probably spend more effort on excluding the Rel-18 DMRS ports for DWS than including the Rel-18 DMRS ports for DWS.


Some of the DWS TP can be reused for DWS between CP-OFDM with eType1 DMRS ports and DFT-s-OFDM.

Based on above discussion, supporting DWS for Rel-18 DMRS port would provide good benefit for uplink coverage with small UE implementation complexity and small spec impact. Hence, we propose: 


[bookmark: _Toc149909074]Support dynamic switching between CP-OFDM of Rel-18 eType1 DMRS ports and DFT-s-OFDM via DCI 0_1/(0_2).



3 Text Proposal
3.1 38.214 TP
We had following agreements in previous meetings:
Agreement (in RAN1 113)
The following MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports is not supported:
· 3) For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.15-17 UE2 indicated with Rel.15 DMRS ports in a CDM group.
· UE does not expect such MU-MIMO within a CDM group
· FFS: 4) For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.18 UE2 indicated with Rel.15 DMRS ports in a CDM group.
· UE does not expect such MU-MIMO within a CDM group

Agreement (In Ran1 114)
· The following MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports is not supported:
· For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.18 UE2 indicated with Rel.15 DMRS ports in a CDM group.
UE does not expect such MU-MIMO within a CDM group
The intension of above agreements is to ensure the UE performance if configured with Rel-15 DMRS ports. First agreement makes sure Rel-15 to Rel-17 UE will not get co-scheduled with Rel-18 new ports, since the Rel-15 UE is not aware of the existing of Rel-18 new ports and can suffer performance issue. The second agreement makes sure even for a Rel-18 UE configured with Rel-15 DMRS ports, the network should avoid scheduled it with Rel-18 new ports, hence the Rel-18 UE can reuse its implementation of Rel-15 DMRS. For UE configured Rel-18 DMRS ports, there’s no limitation for scheduling of Rel-18 DMRS with Rel-15 DMRS, since the UE can handle the Rel-18 legacy DMRS ports that are identical to the Rel-15 DMRS ports. 
In draft CR for 38.214 [2] following TP has been captured. 
[When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one DM-RS ports 1008-1015 for enhanced Type 1 DM-RS or DM-RS ports 1012-1023 for enhanced Type 2 DM-RS, the UE does not expect that any co-scheduled UE(s) in the same CDM group is not configured with the higher layer- parameter enhanced-dmrs-Type_r18. When the UE is not configured with the higher layer parameter enhanced-dmrs-Type_18, the UE does not expect that any co-scheduled UE(s) in the same CDM group(s) is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one of DMRS ports 1008-1015 for enhanced Type 1 DMRS or DMRS ports 1012-1023 for enhanced Type 2 DMRS.]

The TP to capture the previous agreement about MU-MIMO scheduling restriction does not reflect the intension of the agreement, the first sentence of the TP is both erroneous and redundant and shall be removed.

Reason for change:
One of the TP sentences captured in 38.214 draft CR is erroneous and redundant. UE configured with Rel-18 DMRS ports can handle the Rel-15 DMRS ports because Rel-18 DMRS ports is a super set of Rel-15 DMRS ports, there’s no issue from UE side to handle Rel-15 DMRS ports, however with the erroneous sentence a UE configured with Rel-18 ports get co-scheduling restriction with legacy DMRS ports.
Summary of change:
Remove the sentence that is erroneous and redundant.
Consequences if not approved:
The spec captures wrong intension of MU-MIMO co-scheduling for a UE configured with Rel-18 DMRS ports.
TP update:
[When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one DM-RS ports 1008-1015 for enhanced Type 1 DM-RS or DM-RS ports 1012-1023 for enhanced Type 2 DM-RS, the UE does not expect that any co-scheduled UE(s) in the same CDM group is not configured with the higher layer- parameter enhanced-dmrs-Type_r18. When the UE is not configured with the higher layer parameter enhanced-dmrs-Type_18, the UE does not expect that any co-scheduled UE(s) in the same CDM group(s) is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one of DMRS ports 1008-1015 for enhanced Type 1 DMRS or DMRS ports 1012-1023 for enhanced Type 2 DMRS.]

[bookmark: _Toc149909075]Adapt the following TP update in 38.214 Clause 5.1.6.2.
[bookmark: _Toc149909076][When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one DM-RS ports 1008-1015 for enhanced Type 1 DM-RS or DM-RS ports 1012-1023 for enhanced Type 2 DM-RS, the UE does not expect that any co-scheduled UE(s) in the same CDM group is not configured with the higher layer- parameter enhanced-dmrs-Type_r18. When the UE is not configured with the higher layer parameter enhanced-dmrs-Type_18, the UE does not expect that any co-scheduled UE(s) in the same CDM group(s) is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one of DMRS ports 1008-1015 for enhanced Type 1 DMRS or DMRS ports 1012-1023 for enhanced Type 2 DMRS.]





Conclusion

Based on the discussion in the previous sections we propose the following:
 
Proposal 1	Support dynamic switching between CP-OFDM of Rel-18 eType1 DMRS ports and DFT-s-OFDM via DCI 0_1/(0_2).
Proposal 2	Adapt the following TP update in 38.214 Clause 5.1.6.2.
[When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one DM-RS ports 1008-1015 for enhanced Type 1 DM-RS or DM-RS ports 1012-1023 for enhanced Type 2 DM-RS, the UE does not expect that any co-scheduled UE(s) in the same CDM group is not configured with the higher layer- parameter enhanced-dmrs-Type_r18. When the UE is not configured with the higher layer parameter enhanced-dmrs-Type_18, the UE does not expect that any co-scheduled UE(s) in the same CDM group(s) is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one of DMRS ports 1008-1015 for enhanced Type 1 DMRS or DMRS ports 1012-1023 for enhanced Type 2 DMRS.]
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