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Introduction
The discussion on specifying dynamic switching between DFT-S-OFDM and CP-OFDM has progressed in last meeting with:
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 >>>
Agreement
Adopt following changes to Section 7.3.1.1.3, TS 38.212 v18.0.0
7.3.1.1.3	Format 0_2
<<< Start changes >>>
-	Transform precoder indicator - 0 or 1 bit
-	1 bit if the higher layer parameter dynamicTransformPrecoderIndicationDCI-0-2 is configured to 'enabled ' and if the UE is configured to monitor DCI format 0_2 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_2 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 0, or for a DCI format 0_2 with CRC scrambled by SP-CSI-RNTI, the bit is reserved.
-	0 bit otherwise.
<<< End changes >>>

Agreement
The following changes to Section 7.3.1.1.2, TS 38.212 v18.0.0 is endorsed in principle.
(TS38.212 v18.0.0, 7.3.1.1.2)
-	DMRS sequence initialization – 0 bit if transform precoder is enabled by higher layers and the Transform precoder indicator field is not present; 1 bit if transform precoder is disabled by higher layers or if the Transform precoder indicator field is present. If the Transform precoder indicator field is present and set to ‘0’, the bit is reserved.
Agreement
The following changes to Section 7.3.1.1.3, TS 38.212 v18.0.0 is endorsed in principle.
-     DMRS sequence initialization – 0 or 1 bit
-	0 bit if the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is not configured, or if transform precoder is enabled by higher layers and the Transform precoder indicator field is not present;
-     1 bit if transform precoder is disabled by higher layers and the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured, or if the Transform precoder indicator field is present and the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured. If the Transform precoder indicator field is present and set to ‘0’, the bit is reserved.
For the editors:
The above endorsed text proposals to 38.212 are also collected in R1-2310499. Please consider them in the next specification revision.
Conclusion
In Rel-18, for msg3 PUSCH and msgA PUSCH, the UE considers the transform precoding 'enabled' or 'disabled' according to legacy.
Agreement
For PUSCH scheduled by DCI format 0_1 (0_2) in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1 and [dynamicTransformPrecoderIndicationDCI-0-1]  ([dynamicTransformPrecoderIndicationDCI-0-2]) set to ‘enabled’: 
· If higher layers and/or DCI set uplink resource allocation to type 0, UE does not expect that Transform precoder indicator field indicates that transform precoder is enabled.
· Note: further investigate any specification change.

Agreement
For PUSCH scheduled by DCI format 0_1 (0_2) in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1 and [dynamicTransformPrecoderIndicationDCI-0-1] ([dynamicTransformPrecoderIndicationDCI-0-2]) set to ‘enabled’:
· If dmrs-Type corresponding to the PUSCH is set to type2, UE does not expect that Transform precoder indicator field indicates that transform precoder is enabled.
· Note: further investigate any specification change.

In this contribution, we further analyze the small left-over issues for dynamic switching of different waveforms of PUSCH. 
DWS with configured FDRA type and DMRS type
[bookmark: _GoBack]In the above agreements, the DWS should not indicate transform precoder enabled when the FDRA type set type0 and DMRS type set to type2. That was tasked to further investigation for exact specification. In the agreed Draft CR, that was captured into the UE data procedure. The specification now allow that the higher layer can configure FDRA type set type0 and DMRS type set to type2 and DCI could be configured with 1-bit DWS field. But, that field should always indicate “1” to disable transform precoder, in that configuration. This is unnecessary configuration and the DCI field should be not configured instead.
To avoided that misconfiguration, DCI format definition in 38.212 can exclude the unexpected configurations. Thus, we can consider to move the configuration conflict part from 38.214 to 38.212.  The TPs for the 2 specifications are proposed as in following:
----------------------- TP1 for 38.212 ----------------------
[bookmark: _Toc129874527][bookmark: _Toc51852445][bookmark: _Toc45209271][bookmark: _Toc36046354][bookmark: _Toc36046208][bookmark: _Toc36045948][bookmark: _Toc29327758][bookmark: _Toc29326608][bookmark: _Toc26467247][bookmark: _Toc19798776]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback information (CG-DFI) to a UE. 
< Unchanged parts are omitted >
-	Modulation and coding scheme – 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator – 1 bit if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PUSCH among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214].
-	Redundancy version – – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.
-	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; and if resourceAllocation in pusch-Config for DCI format 0_1 is not set to resourceAllocationType0 and dmrs-Type in DMRS-UplinkConfig is not set to ‘type 2’. 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.
< Unchanged parts are omitted >
[bookmark: _Toc129874528][bookmark: _Toc51852446][bookmark: _Toc45209272][bookmark: _Toc36046355][bookmark: _Toc36046209][bookmark: _Toc36045949][bookmark: _Toc29327759][bookmark: _Toc29326609]7.3.1.1.3	Format 0_2
DCI format 0_2 is used for the scheduling of PUSCH in one cell. 
< Unchanged parts are omitted >
-	Modulation and coding scheme –5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator – 1 bit
-	Redundancy version – 0, 1 or 2 bits determined by higher layer parameter numberOfBitsForRV-DCI-0-2
-	If 0 bit is configured, rvid to be applied is 0;
-	1 bit according to Table 7.3.1.2.3-1;
-	2 bits according to Table 7.3.1.1.1-2. 
-	Transform precoder indicator – 0 or 1 bit
-	1 bit if the higher layer parameter dynamicTransformPrecoderIndicationDCI-0-2 is configured to 'enabled ' and if the UE is configured to monitor DCI format 0_2 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; and if resourceAllocation in pusch-Config for DCI format 0_2 is not set to resourceAllocationType0 and dmrs-Type in DMRS-UplinkConfig is not set to ‘type 2’. For a DCI format 0_2 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 0, or for a DCI format 0_2 with CRC scrambled by SP-CSI-RNTI, the bit is reserved.
-	0 bit otherwise.

----------------------- TP2 for 38.214 ----------------------
[bookmark: _Toc11352149][bookmark: _Toc20318039][bookmark: _Toc27299937][bookmark: _Toc29673211][bookmark: _Toc29673352][bookmark: _Toc29674345][bookmark: _Toc36645575][bookmark: _Toc45810620][bookmark: _Toc130409825]6.1.3	UE procedure for applying transform precoding on PUSCH
< Unchanged parts are 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.
[bookmark: _Hlk149744856][bookmark: _Hlk149745378][bookmark: _Hlk149745337]-	If resourceAllocation in pusch-Config for DCI format 0_1 or resourceAllocationDCI-0-2 in pusch-Config for DCI format 0_2 is set to resourceAllocationType0, or if the resource allocation is set to resource allocation type 0 according to the DCI configuration as described in clauses 7.3.1.1.2 and 7.3.1.1.3 of [6, TS 38.212], or if dmrs-Type in DMRS-UplinkConfig is set to ‘type 2’ for this PUSCH transmission, the UE does not expect that the Transform precoder indicator field in the DCI with the scheduling grant indicates that transform precoding is enabled.
DWS of PUSCH with CA
The DWS is already supported in DCI format 0_1 and 0_2. The dynamically scheduled DWS will be at least supported by the single cell scheduling by same cell or cross-cell, with the defined DCI format. In general, the dynamically switching is not likely be configured for CA scenarios, which would be not coverage limited. However, the supporting of DCI format 0_1 and 0_2 have no much specification effort.
There are cases when multiple PUSCH transmissions are scheduled on different cells by a PDCCH, which will be done in DCI format 0_3. Since there is no conclusion for the topic, we suggest discuss if the DWS can be also supported by DCI format 0_3. If that is supported, single bit DWS for DCI format 0_3 should be introduced. That can be consistent with other formats and minimize the specification change.
Proposal 1: RAN1 discuss if the DWS can be also supported by DCI format 0_3. If that is supported, single bit DWS for DCI format 0_3 is introduced.
PHR report for CA
RAN2 had LS sent to RAN1:
	RAN2 discussed reporting PCMAX for assumed PUSCH transmissions in RAN2#123bis, and made the following agreement:
Introduce new DWS MAC CE for reporting PHR for assumed and non-assumed PUSCH transmissions (we will not introduce a separate MAC CE just containing the assumed PHR) – We will design this to support DC/CA scenario (can indicate this to RAN1 and let us know if this has any impact to their design)
No new PHR triggers will be defined in RAN2




The possible application of PHR for CA may use multiplePHR and twoPHR. The PHR with different types are defined in subclause7.7 of 38.213. No restriction can be observed for the computation of PHRs when the assumed waveform replace actually waveform. The higher-layer would not have issue to report both PHRs, even in case multiplePHR is configured.
Proposal 2: RAN1 has no impact in supporting PHR report with assumed and non-assumed PUSCH transmissions under DC/CA scenario.
Bandwidth part switching
It was discussed about case of dynamic waveform switching when DWS is not configured in a BWP and the UE receives a DCI that switches to a BWP where DWS is configured. The UE may use the waveform associated to the value “0” or configured by RRC. To our understanding, RRC configured one should be the natural choice without any agreements. And, the behavior actually also depends on how the editor specify in the TS.
Also, case of dynamic waveform switching when DWS is configured in a BWP and the UE receives a DCI that switches to a BWP where DWS is not configured should be discussed. It may be naturally supported for the indicated waveform by specification.
Overall, it should be noted that this kind of joint BWP switching and other Dynamic switching cases are now not solved from Rel-17 in many Features. As this are not critical issues, we prefer to not specifically agree the rules.
Proposal 3: RAN1 do not introduce new agreement on the specific behavior when DWS and BWP are both indicated.
Conclusion
In this contribution, we discussed the details in the specification on supporting the dynamically changed waveforms. We discuss further and have our proposals:
TP1 and TP2 are proposed in section 2 for capturing last meeting agreements. 
Proposal 1: RAN1 discuss if the DWS can be also supported by DCI format 0_3. If that is supported, single bit DWS for DCI format 0_3 is introduced.
Proposal 2: RAN1 has no impact in supporting PHR report with assumed and non-assumed PUSCH transmissions under DC/CA scenario.
Proposal 3: RAN1 do not introduce new agreement on the specific behavior when DWS and BWP are both indicated.
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