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[bookmark: _Ref513464071]Introduction
RAN approved a WI on further coverage enhancements for NR [1]. The WI includes the following objective:
· Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)
The design phase of the WI is now completed in RAN1. This contribution summarizes contributions submitted in RAN1#114bis for maintenance phase under AI 8.8.3 – Dynamic switching between DFT-S-OFDM and CP-OFDM. 
Here is the color code used in this summary:
· FL observations
· FL proposals
· Questions for the inputs from companies
· FL summary based on the companies’ input
· RAN1 agreements
A [LP]/[MP]/[HP] tag indicates envisioned priority of each issue in this meeting.
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Collection of agreements in RAN1#114bis
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.
· [bookmark: _Hlk148051286]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.

Proposals 
Proposals for 1st Online session
	FL proposal 1-1r1: Adopt following changes to 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 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 >>>
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 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 >>>



	FL proposal 3-2: 
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured:
[Option 1]
· UE does not expect resourceAllocation set to resourceAllocationType0.
· If DFT-S-OFDM is indicated and resourceAllocation set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0. 

For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured:
[Option 1]
· UE does not expect dmrs-Type to be set to type2.




Proposals for 2nd Online session
	FL proposal 1-2: Adopt following changes to TS 38.212 v18.0.0
(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.
(TS38.212 v18.0.0, 7.3.1.1.3)
-     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.



	FL proposed conclusion 3-2r1: 
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured:
[Option 1]
· UE does not expect resourceAllocation set to resourceAllocationType0.
· If DFT-S-OFDM is indicated and resourceAllocation set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0. 

For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured:
[Option 1]
· UE does not expect dmrs-Type to be set to type2.

Note: no impact to specification to capture the above.



	FL proposed conclusion 3-1: 
The following scenario is considered error case: 
· DWS feature is enabled for the indicated BWP, and
· resourceAllocation parameter in the indicated BWP is configured to dynamicSwitch, and
· bitwidth of the FDRA field of the active BWP is smaller than bitwidth of the FDRA field of the indicated BWP, and
· ‘Transform precoder indicator field’ of the scheduling DCI is set to 0.
No specification impact.



Proposals for 3rd Online session
	FL proposed conclusion 3-2r5: 
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. 



	FL proposed conclusion 2-1r1: 
In Rel-18, for msg3 PUSCH and msgA PUSCH, the UE considers the transform precoding 'enabled' or 'disabled' according to legacy.



[Select between two following proposals]
	FL proposed conclusion 3-3r4-Option1: 
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 indicated dmrs-Type is set to type2, UE does not expect that Transform precoder indicator field indicates that transform precoder is enabled.



	FL proposal 3-3r3-Option2: 
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 Transform precoder indicator field indicates that transform precoding is enabled, UE applies DMRS configuration type 1 and ignores dmrs-Type.





Topic #1: Implementation of existing agreements
RAN#101 approved CR’s introducing the dynamic waveform switching functionality into specifications [28]. Companies identified some issues with the updated specifications with respect to the implementation of already made agreements and provided text proposals to correct them.
[HP] Issue #1-1: Description of transform precoder indicator field in TS38.212
Related agreements from previous meetings
	Agreement (RAN1#110bis-e)
Dynamic waveform switching enhancement in R18 is applicable to PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1.
· Note: The above does not imply that dynamic switching enhancement in R18 is applicable or not applicable to other cases of PUSCH (e.g. PUSCH transmission with a Type 1 or Type 2 configured grant, PUSCH scheduled by DCI format 0_0).

Agreement (RAN1#112)
For single TB scheduled by single DCI, support new 1-bit field for dynamic waveform indication from UL scheduling DCI.
Note: no change of the current size alignment procedure between UL DCI and DL DCI.

Conclusion (RAN1#112)
There is no consensus to support “Dynamic waveform switching to PUSCH transmissions with a Type 2 configured grant” in R18.

Agreement (RAN1#114)
Introduce two new RRC parameters for configuration of DWS field in DCI formats 0_1/0_2:
· Value range is {enabled, disabled} for each of DCI format 0_1 and DCI format 0_2:
· “enabled” means that DWS field is present in the DCI format and UE follows DWS field.
· “disabled means that DWS field is not present and UE follows legacy parameter (transformPrecoder) when scheduled using the DCI format.


Related specifications
	(TS38.212 v18.0.0, section 7.3.1.1.2 – similar text in section 7.3.1.1.3)
-	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 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.
-	0 bit otherwise.
(TS38.214 v18.0.0, section 6.1.3)
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.
-	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.



Summary of company views from contributions submitted to RAN1#114bis
Multiple companies identify issue for the field description of the transform precoder indicator field with respect to the condition for the presence of the field, but views differ on how it should be corrected. The issue is the handling of cases where DCI schedules/activate a PUSCH for which DWS is not applicable. The two main approaches are as follows:
Field is present (1 bit) in the DCI even if DWS is not applicable to the indicated PUSCH?
· Yes (bit is reserved): Huawei [2], ZTE [5], NEC [7], LG [8], Oppo [13], InterDigital [19], Apple [20], Nokia [22], Ericsson [23], Qualcomm [26]
· Keep DCI alignment by bit reservation, already done in legacy for other fields (DFI) [2][5]
· UE doesn’t know whether NDI=1 or NDI=0 before decoding the DCI [5]
· Specification is not complete otherwise [5]
· Avoid UE implementation complexity [8]
· Refer to 38.214 for conditions of reserved bit instead of duplicating [19]
· Decouple field size determination from the interpretation of the field value [22]
· Also specify that the reserved bit is set to 0 [26]
· No: Vivo [4], Intel [6], Samsung [9], Lenovo [18]
· Field is 0 bit when NDI=0 because feature is not supported [9]
Two companies (Spreadtrum [3], Sharp [25]) proposed corrections combining/mixing both approaches.
Assuming “Yes” in above, 3 companies (NEC [7], InterDigital [19], Apple [20]) propose to remove conditions for the presence of the field related to which RNTI the UE is configured to monitor:
· Presence/absence of transform precoder indicator field should not depend on RNTI [7]
· No agreement about conditioning presence of the field in a DCI with configuration for monitoring certain RNTI’s [19]
· Interpretation of field is only valid for agreed conditions of applicability of DWS [19]
· Straightforward approach [20]
For the 0/1 interpretation of the bit, one company (Oppo [13]) proposes to include it in 38.214 instead of 38.212.
TPs:
	Company
	TP (TS38.212 v18.0.0, 7.3.1.1.2, unless otherwise indicated)

	Huawei [2], LG [8], Ericsson [23]
	-	Transform precoder indicator – 0 or 1 bit
[bookmark: OLE_LINK20]-	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.

	Spreadtrum [3]
	-	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 MCS-C-RNTI, or CS-RNTI with the value indicated by new data indicator field is 1, 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.

	Vivo [4], Intel [6], Lenovo [18], (Samsung [9])
	-	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 MCS-C-RNTI or CS-RNTI with the value indicated by new data indicator field is 1, where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled.
-	0 bit otherwise.

	ZTE [5]
	-	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 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.

	NEC [7]
	-	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 MCS-C-RNTI or CS-RNTI with NDI=1, where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled.
- otherwise, the bit is reserved.
-	0 bit otherwise.

	Samsung [9]
	-	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 MCS-C-RNTI or CS-RNTI with NDI=1, where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled.  
-	0 bit otherwise.

	Oppo [13]
	----------------------- TP for 38.212----------------------
-	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 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.  
-	0 bit otherwise.
----------------------- TP for 38.214 ----------------------
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. In the Transform precoder indicator field, bit value of ‘0’ indicates that transform precoder is enabled and the bit value of ‘1’ indicates that transform precoder is disabled.

	InterDigital [19]
	-	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 MCS-C-RNTI, where. If the UE considers the transform precoding either enabled or disabled according to this field in clause 6.1.3 of [6, TS38.214], the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled. Otherwise, the bit is reserved. 
-	0 bit otherwise.

	Apple [20]
	-	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 For a DCI format 0_1 with CRC scrambled by C-RNTI , or CS-RNTI with the value indicated by new data indicator field is 1, 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.

	Nokia [22]
	-	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, CS-RNTI or MCS-C-RNTI. For DCI format 0_1 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 1, or by C-RNTI, or by 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 DCI format 0_1 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 0, the bit is reserved.
-	0 bit otherwise.

	Sharp [25]
	-	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 with the value indicated by new data indicator field set to 1 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 SP-CSI-RNTI, the bit is reserved.
-	0 bit otherwise.

	Qualcomm [26]
	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 and set to 0.
-	0 bit otherwise.



Observations on description of transform precoder indicator field
On the issue of whether the field is present even in DWS is not applicable to the indicated PUSCH, 10 companies think it should be present while 4 companies think it should not be present. Companies that think it should not be present refer to agreements that state that DWS is applicable to certain types of PUSCH transmissions. 
Companies that think the field can still be present point out that conditioning the presence of the field to its applicability to the indicated PUSCH would introduce unnecessary complexity since UE doesn’t know whether NDI=1 or NDI=0 before decoding the DCI. They also note that the approach of using reserved bit for an unused field of a DCI is already employed to maintain DCI size alignment in legacy cases such as DFI. Furthermore, moderator observes that the agreements from RAN1#110bis-e are about which types of PUSCH transmissions to which DWS is applicable, and do not state anything about presence or absence of a field in DCI. Indeed, the only agreement that states condition for including the DWS field in a DCI is the one from RAN1#114. The only condition is that a RRC parameter configures its presence in the DCI format.
In view of the above, moderator recommends taking the approach of reserving the field, which would lead to following text proposal:
	[bookmark: _Toc146188105][bookmark: _Toc146727653]FL proposal 1-1: Adopt following changes to 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 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 >>>
[bookmark: _Toc146188106][bookmark: _Toc146727654]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-0-1 is configured to 'enabled ' and if the UE is configured to monitor DCI format 0_2 with CRC scrambled by C-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 >>>



Pre-meeting comments
Please indicate if your company position was incorrectly captured or if you would like to add your company position to the summary above. Please indicate if FL proposal 1-1 is acceptable.
	Company
	Comments

	NTT DOCOMO
	Ok with the proposal. 

	Sharp
	Since Rel-15, TS38.212 has the following per-field size alignment between DCI 0_1 with C-RNTI and with CS-RNTI.
	A UE does not expect that the bit width of a field in DCI format 0_1 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. If the bit width of a field in the DCI format 0_1 with CRC scrambled by CS-RNTI is not equal to that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell, a number of most significant bits with value set to '0' are inserted to the field in DCI format 0_1 with CRC scrambled by CS-RNTI until the bit width equals that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. 



For example, according to “Antenna Port” field description, its size has been depending on whether transform precoder is enabled or disabled, and as such, the bit size for CS-RNTI with NDI=0 may be different from the one for CS-RNTI with NDI=1. This difference has been handled by the per-field size alignment between DCI 0_1 with C-RNTI and with CS-RNTI. More specifically, both “Antenna Port” field sizes for CS-RNTI with NDI=0 and for CS-RNTI with NDI=1 need to be aligned with “Antenna Port” field size for C-RNTI (whose size is common irrespective of NDI value), by zero-padding, where the number of padded "0" may be different between NDI=0 and NDI=1.

The same procedure should apply to DWS field. Even if DWS field description says that the DWS size for CS-RNTI with NDI=1 is 1 bit and the size for CS-RNTI with NDI=0 is 0 bit, the existing per-field alignment between C-RNTI and CS-RNTI leads to an appropriate result that DWS field size for CS-RNTI is equal to 1 bit (the same as the size for C-RNTI).

Based on the above analysis, we do not see the need to specify “1 bit as reserved” for CS-RNTI with NDI=0 in the DWS field description. 

	CATT
	We agree with FL proposal 1-1. We think the presence of the bit field should be determined based on higher layer configuration to avoid unnecessary complexity at UE side. We also agree to remove conditions for the presence of the field related to which RNTI the UE is configured to monitor, which is unnecessary. A reasonable gNB implementation should not configure the presence of Transform precoder indicator field if UE is not configured to monitor the DCI format(s) with the relevant RNTIs. 
One minor comment is that in section 7.3.1.1.3, dynamicTransformPrecoderIndicationDCI-0-1 should be dynamicTransformPrecoderIndicationDCI-0-2.

	LGE
	Ok with FL proposal 1-1 with typo fixed in 7.3.1.1.3.
e.g.,  dynamicTransformPrecoderIndicationDCI-0-2 (not 0-1) 

	Lenovo
	We are fine with FL proposal 1-1.

	Xiaomi
	Fine with FL proposal 1-1

	Ericsson
	Support

	Spreadtrum
	Ok with FL proposal 1-1 and CATT’s comment for dynamicTransformPrecoderIndicationDCI-0-2.

	Samsung
	We prefer minimal changes (if any) on the endorsed CR, with the reason for change being to capture existing agreements. 

	Panasonic
	We support the FL proposal 1-1.

	vivo  
	Share similar view as Sharp that for CS-RNTI with NDI=0, there’s no need to have the bit reserved, current rules are enough.
Regarding the removal of RNTIs, we prefer to keep the RNTIs and add CS-RNTI with NDI=1 as well to make it clear instead of leaving it up to gNB implementation.

	ZTE
	Fine with proposal with CATT’s update.
We support the reserved bit is explicitly captured in specification as it directs UE to ignore this bit when the conditions are satisfied, such as, DCI format 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 normal size alignment doesn’t say UE should ignore the bit in such cases and then the agreement about CS-RNTI with NDI field = 0 is not clear reflected in specification.

	Moderator
	@NTT DOCOMO, CATT, LGE, Lenovo, Xiaomi, Ericsson, Spreadtrum, Panasonic: Thanks for support.
@CATT: Thanks for support and for spotting the typo! Fixed in 1-1r1 below.
@Sharp, vivo: Do you mean that no change is needed? The problem with current text is that since CS-RNTI is not listed in the conditions of presence for the field, it seems that the case CS-RNTI with NDI=1 is not supported.
@vivo: The listing of RNTI’s for the presence of the field in DCI is not supported by agreements. Also, having presence of a field conditioned on UE configured to monitor DCI for the value of another field (NDI) is very strange.
@Samsung: I think at minimum the deleting of RNTI’s would be required to match agreement and support CS-RNTI. For the additional sentence on “bit is reserved”, another way would be to not add it at all because 38.214 already specifies the conditions for which the UE sets the transform precoder according to the field. Majority seems to prefer adding this sentence to avoid misinterpretation and using same way as DFI field. 
@All: please check FL proposal 1-1r1 below. It fixes the typo identified by CATT and adds “reason for change”, etc. based on chairman’s guidance.


	OPPO
	We are fine with the FL proposal to generally determining field bits based on configuration, without mention RNTI types.
In addition, we think the bullet “where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled” should not be in 212. Instead, this should be in 214. Looking as other part of 212, they don’t talk about interpretation of bit value. They just state field value if it is to determining the other field in 212.

	QC
	We are okay with the FL proposal. As CATT mentions above, the presence of a bit field should be based on higher layer parameters alone. 

	China Telecom
	Fine with the proposal.



Conclusion
Following agreement taken during Monday online session, the issue is closed.
[HP] Issue #1-2: Other proposed corrections
Lenovo [18] proposes to clarify the descriptions of fields for which zero-padding is applied for size alignment.
InterDigital [19] proposes to correct the description of the DMRS sequence initialization field for DCI formats 0_1 and 0_2 to avoid ambiguity if transform precoder indicator field is present and indicates that transform precoder is enabled.
TPs:
	Company
	TP

	Lenovo [18]
	(TS38.212 v18.0.0, 7.3.1.1.2)



-	SRS resource indicator – or  bits, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present; otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', 


-	 bits  according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, and if Transform precoder indicator being ‘0’,  least significant bits (LSBs) are used for indicating SRS resource(s) in the SRS resource set, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'nonCodeBook', and
-	if UE supports operation with maxMIMO-Layers and the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.


-	 bits according to Tables 7.3.1.1.2-32, 7.3.1.1.2-32A and 7.3.1.1.2-32B if the higher layer parameter txConfig = codebook, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook'.
< Unchanged parts are omitted >
-	PTRS-DMRS association – number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1;
-	2 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) when one PT-RS port and two PT-RS ports are configured by maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports field. When the SRS resource set indicator field is present and maxRank>2, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26. When the SRS resource set indicator field is present and equals "10" and "11" and maxRank=2, the MSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator and/or Precoding information and number of layers field, and the LSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field, according to Table 7.3.1.1.2-25A.
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the "PTRS-DMRS association" field is present for the indicated bandwidth part but not present for the active bandwidth part, the UE assumes the "PTRS-DMRS association" field is not present for the indicated bandwidth part.
When the Transform precoder indicator field is present, if the bit width of PTRS-DMRS association field for the case with transform precoder enabled is not equal to that for the case with transform precoder disabled, a number of most significant bits with value set to '0' are inserted to the PTRS-DMRS association field for the case with smaller bit width until the bit width of the PTRS-DMRS association field for the two cases are the same. 
If the Transform precoder indicator field is ‘0’ and the bit width of PTRS-DMRS association field is larger than 0 bit, the UE shall ignore this field.
-	Second PTRS-DMRS association – 2 bits if PTRS-DMRS association field and SRS resource set indicator field are present and maxRank>2; 0 bit otherwise. Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second precoding information field when one PT-RS port and two PT-RS ports are configured by maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports field. If the Transform precoder indicator field is ‘0’ and the bit width of Second PTRS-DMRS association field is larger than 0 bit, the UE shall ignore this field.
< Unchanged parts are omitted >
-	DMRS sequence initialization – 0 bit if transform precoder is enabled; 1 bit if transform precoder is disabled or if the Transform precoder indicator field is present. If the Transform precoder indicator field is ‘0’, the UE shall ignore this field.
< Unchanged parts are omitted >

	InterDigital [19]
	(TS38.212 v18.0.0, 7.3.1.1.2)
-	DMRS sequence initialization – 0 bit if transform precoder is enabled and the Transform precoder indicator field is not present; 1 bit if transform precoder is disabled or if the Transform precoder indicator field is present.
(TS38.212 v18.0.0, 7.3.1.1.3)
-	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 and the Transform precoder indicator field is not present;
[bookmark: OLE_LINK42]-	1 bit if transform precoder is disabled and the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured, or if the Transform precoder indicator field is present.



Pre-meeting comments
For each of the following, please indicate if you think there is essential correction to make and if you agree with corresponding TP:
· Clarify the descriptions of fields for which zero-padding is applied for size alignment [18]
· Correct the description of the DMRS sequence initialization field for DCI formats 0_1 and 0_2 to avoid ambiguity if transform precoder indicator field is present and indicates that transform precoder is enabled [19].

	Company
	Comments

	CATT
	For PTRS-DMRS association, it is already clear from the 1st subbullet that it is 0 bit if transform precoder is enabled (i.e. the 2-bit if present are padding bits), so the addition is not needed.
For DMRS sequence initialization field, our understanding is that in case Transform precoder indicator field is present, it is 0 bit if Transform precoder indicator field indicates 0 (i.e. transform precoder is enabled) and it is 1 bit if Transform precoder indicator field indicates 1 (i.e. transform precoder is disabled). In addition, one ‘0’ bit is padded in case Transform precoder indicator field indicates 0, i.e. the bit is reserved. For DCI format 0_2, the bit width of DMRS sequence initialization is not always 1-bit if the Transform precoder indicator field is present as in current spec. It also depends on whether the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured. Following the understanding, the following text proposal is proposed.
	(TS38.212 v18.0.0, 7.3.1.1.2)
· DMRS sequence initialization – 0 bit if transform precoder is enabled; 1 bit if transform precoder is disabled or if the Transform precoder indicator field is present. 
When the Transform precoder indicator field is present, the bit width of DMRS sequence initialization field is equal to 1 bit. In case Transform precoder indicator field indicates that transform precoder is enabled, the bit is reserved.
(TS38.212 v18.0.0, 7.3.1.1.3)
-	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;
-	1 bit if transform precoder is disabled and the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured, or if the Transform precoder indicator field is present.
When the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured and the Transform precoder indicator field is present, the bit width of DMRS sequence initialization field is equal to 1 bit. In case Transform precoder indicator field indicates that transform precoder is enabled, the bit is reserved.




	Lenovo
	We support the TP to capture the following agreement more accurately. The following agreement not only target per field DCI alignment between CP-OFDM and DFT-s-OFDM, but also indicate a UE’s behavior. 
	RAN1 #112bis
Agreement
For DCI format 0_1/0_2 containing dynamic waveform indication, bit width of each field is set to the maximum between the bit width of the field if transform precoding is disabled and the bit width of the field if transform precoding is enabled, if different.
· If, for the waveform indicated in the DCI, the bit width N of a field would be smaller than the bit width of the field set as per the above, UE decodes the field using N least significant bits. If N=0, the UE ignores the field for the indicated waveform.




	Xiaomi
	Corrections for the PTRS-DMRS association part seems not necessary.
Fine with the TP for the DMRS sequence initialization DCI field. 

	Ericsson
	Agree with the correction in [19] to avoid the ambiguity, because in Rel-18, transform precoder can be RRC or DCI enabled/disabled.
In our view, even without the changes in [18], UEs should be clear that some DCI bits are to be ignored in certain cases. 

	Spreadtrum
	For SRS resource indicator, it is a valid issue. If Transform precoder indicator being ‘0’, Lmax=1.
For PTRS-DMRS association and DMRS sequence initialization field, we share same view with CATT.

	Samsung
	On PTRS-DMRS association: the additional text seems not needed because the specifications are already clear on the case of transform precoder enabled (and the same applies when transform precoder enabled is indicated).  
On DMRS sequence initialization: the two cases are for transform precoder enabled/disabled (configured and/or indicated). Removing the text that was added in the post-RAN1#114 CR (as shown below) would solve the issue.
(TS38.212 v18.0.0, 7.3.1.1.2)
-	DMRS sequence initialization – 0 bit if transform precoder is enabled; 1 bit if transform precoder is disabled or if the Transform precoder indicator field is present.


	Panasonic
	We agree with the above corrections and TPs.

	vivo  
	Agree that some updates may be needed to make these field interpretation more clear.
We’re open to discuss these TPs.

	OPPO
	We are fine for the clarification on DMRS sequence initialization. For the exact text, we are fine to say like if transform precoder is disabled, which seems be clear enough.



Offline Monday
SRS resource indicator
Needed/open: Lenovo, Spreadtrum, Panasonic, (vivo)
· Does it depend on waveform? Parameter Lmax depends on maxMIMO-Layers which is RRC-configured

PTRS-DMRS association
Needed/open: Lenovo, Panasonic, (vivo)
Not needed: CATT, Xiaomi, Ericsson, Spreadtrum (already covered by existing text)
DMRS sequence initialization
OK with InterDigital TP to remove ambiguity on size InterDigital, Xiaomi, Ericsson, Spreadtrum, Panasonic, (vivo)
Specify that bit is reserved/ignored: CATT, Lenovo TP
Reverse changes from editor: Samsung (moderator: how to align bit field?)
Following changes proposed during offline discussion (to be cleaned up):
Green+Gray changes: The field is 0 bit only if transform precoder is enabled by RRC (not by DCI field)

Yellow changes: the bit is reserved if transform precoder is enabled by the DCI field
Cyan changes: the higher layer parameter dmrs-SequenceInitializationDCI-0-2 still needs to be present even if the Transform precoder indicator field is present.
	(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.
(TS38.212 v18.0.0, 7.3.1.1.3)
-	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 higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured and the Transform precoder indicator field is present. If the Transform precoder indicator field is present and set to ‘0’, the bit is reserved.


This leads to the following proposal. The only change compared to above version is the order of the condition “and the higher layer parameter dmrs-SequenceInitializationDCI-0-2” so that is the same as in the first part of the sentence.
	FL proposal 1-2: Adopt following changes to TS 38.212 v18.0.0
(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.
(TS38.212 v18.0.0, 7.3.1.1.3)
-     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.


Conclusion
Following agreement taken during Tuesday online session, the issue on DMRS sequence initialization is closed. For the proposed changes on PTRS-DMRS association, majority of companies who expressed views think nothing is needed. For SRS resource indicator, it is unclear if any change is needed considering that the size of the field seems independent of whether transform precoder is configured or not.
Topic #2: Applicability of dynamic waveform switching 
A set of issues is related to the type of transmission concerned by dynamic waveform switching. 
The following cases are considered separately:
· Msg3 PUSCH scheduled by RAR or by TC-RNTI with DCI format 0_0
· UL CA and PUSCH scheduled by DCI format 0_3
· Other cases
[LP] Issue #2-1: Applicability to msg3 PUSCH
Summary of company views from contributions submitted to RAN1#114bis
Applicability to PUSCH scheduled by RAR and/or by TC-RNTI with DCI format 0_0
· Linked to use of msg1 repetition: ZTE [5], Panasonic [14]
· UE uses DFT-S-OFDM for msg3 tx/re-tx if multiple PRACH is applied and PUSCH repetition is scheduled [5]
· Does not require additional PRACH resource for waveform selection [14]
· Linked to use of msg3 repetition: Intel [6]
· No (use msg3-transformPrecoder): Spreadtrum [3], CATT [11], CMCC [15], ETRI [16], InterDigital [19]
· Motivation and benefit not clear [3][11]
· Additional preamble partitioning required for early indication of capability [11][16]
· Significant impact on RAR UL grant, fallbackRAR UL grant, DCI format 0_0 [11][15]
· gNB does not have information on how much power is available [15]
· Loss of PDCCH coverage if bit is added to DCI format 0_0 [16]
· Latency not a concern for msg3, repetitions are sufficient [16]
· No critical issue [18]

Observations on applicability to msg3 PUSCH
Applicability to msg3 PUSCH was proposed during the design phase but not agreed due to concerns on specification impact and benefit. In addition, no consensus could be reached on linking to msg1 or msg3 repetitions. For the maintenance phase, only essential corrections are to be considered. Moderator’s understanding is that there is no essential correction related to applicability of DWS to msg3 PUSCH, and thus should not be further considered for R18. 
Pre-meeting comments
Please indicate if you think there is essential correction related to msg3 PUSCH for DWS.
	Company
	Comments

	CATT
	We agree with the observation from FL above.

	Xiaomi
	agree with FL’s assessment

	Spreadtrum
	We agree with the FL’s observation.

	ZTE
	We think this issue can be discussed in this meeting.

	OPPO
	We think this should be discussed. One reason is it seems the individual indication of repetition to Msg1 and Msg3 is not needed. If that configuration happen, UE should not process. Instead we should link them to avoid that UE prepare for that erroneous configuration. Then the transform P\precoder also involved.

	QC
	Agree

	China Telecom
	We are open to discuss the Msg3, but as FL’s observation, there may not be enough time for further discussion. We will follow the majority’s view.



Moderator suggests taking the following conclusion (also adding msgA for completeness):
	FL proposed conclusion 2-1: 
For msg3 PUSCH and msgA PUSCH, the UE considers the transform precoding 'enabled' or 'disabled' according to legacy.



Following offline comment, the 
	FL proposed conclusion 2-1r1: 
In Rel-18, for msg3 PUSCH and msgA PUSCH, the UE considers the transform precoding 'enabled' or 'disabled' according to legacy.



Conclusion
Following agreement on the above conclusion, this issue is closed.
[LP] Issue #2-2: Applicability to UL CA and DCI format 0_3
Summary of company views from contributions submitted to RAN1#114bis
Support DWS when UE is configured with UL carrier aggregation?
· Yes: Spreadtrum [3], ZTE [5], Panasonic [14], InterDigital [19], Apple [20], NTT DOCOMO [24], Qualcomm [26]
· At least for inter-band CA [3]
· Special issues can be discussed separately [5]
· DWS also useful closer to cell center [14]
· Option 1: UE indicates capability per band/band combination of FSPC; Option 2: UE does not expect concurrent transmissions [14]
· UE can report that it supports DWS only for certain carrier configurations [19]
· UE reports capability of whether the same waveform should be assumed on scheduled carriers in intra-band and inter-band UL CA [20]
· Differentiate multi-CC operation for capability signaling (intra-band contiguous CA, intra-band non-contiguous CA, inter-band CA and DC) [24]
· FSPC granularity has lots of overhead
· Indicate UE capability at FSPC granularity [26]
· In absence of restriction, UE needs to be prepared for different combinations of waveforms to be transmitted using the same PA

Applicability to PUSCH scheduled by DCI format 0_3
· Yes: Vivo [4], ZTE [5], Intel [6], (CATT [11]), China Telecom [12], (Apple [20]), Ericsson [23], NTT DOCOMO [24], ETRI [16]
[Justification]
· Coverage can also be improved for DCI format 0_3 [5]
· Straightforward application [6]
· Beneficial but not essential [11]
· Benefit of DWS is valid irrespective of DCI formats [24]
[Solution]
· Use multiple bits at least for inter-band serving cells [4]
· Use 1 bit per DCI [5][24?]
· Use 1 bit per co-scheduled cell (Type 2) [4][6][11][12]
· Coverage condition could be different in different CC’s [24]
· Use Type-1B field [20]
· Add the field Transform precoder indicator in DCI format 0_3 [23]
· DWS field design for DCI format 0_3 depends on whether different waveforms can be dynamically indicated for the scheduled cells [23]

· Discuss under MC WI: Spreadtrum [3], Samsung [9], China Telecom [12], InterDigital [19], Nokia [22], Qualcomm [27]
· Details such as indication per-cell or all cells to be discussed under MC WI [3]
· If supported, related assistance information for an assumed PUSCH in PHR to be discussed in Covenh WI [22]

ETRI [16] proposes that if an information field is present and is not applicable in an active BWP of serving cell(s), then the field can be ignored for the serving cell.
	Company
	TP

	Ericsson [23]
	(TS38.212 v18.0.0, 7.3.1.1.4)
DCI format 0_3 is used for the scheduling of one PUSCH in one cell, or multiple PUSCHs in multiple cells with one PUSCH per cell.
The following information is transmitted by means of the DCI format 0_3 with CRC scrambled by C-RNTI or MCS-C-RNTI:
[omitted]
-	Transform precoder indicator – 0 or 1 bit
[bookmark: _Hlk146796143]-	1 bit if the higher layer parameter dynamicTransformPrecoderIndicationDCI-0-3 is configured to 'enabled ' for at least one cell in the scheduled cell set, where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled. This field is applied to all the scheduled cells indicated by Scheduled cells indicator field or Frequency domain resource assignment field and for which the dynamicTransformPrecoderIndicationDCI-0-3 is configured to ‘enabled’
-	0 bit otherwise.
[omitted]
DMRS sequence initialization – 1 bit. This field is applied to all the scheduled cells for which transform precoding is not enabled indicated by Scheduled cells indicator field or Frequency domain resource assignment field independently.



Observations on applicability to UL CA and PUSCH scheduled by DCI format 0_3
7 companies propose to agree that DWS is supported for the case of UL carrier aggregation, and it seems that no company is opposing this. Moderator’s understanding is that there is no correction required to the physical layer specifications to enable DWS operation with multiple uplink carriers. From UE perspective, it may be possible that DWS support is conditional to uplink carrier configuration. The discussions on whether/how the UE indicates DWS support for different carriers/bands/band combinations should take place as part of the UE features AI.
13 companies discuss applicability of DWS to PUSCH scheduled by DCI format 0_3. 8 companies are supportive of applying DWS to PUSCH scheduled by DCI format 0_3, and 6 companies think that it should be decided or discussed as part of multi-carrier enhancements (MCE) AI. Moderator’s understanding is that MCE maintenance is discussing which fields defined in legacy DCI formats are supported in the new DCI formats (0_3/1_3) and the associated details to support each field. It seems more reasonable that RAN1 makes decision on the transform precoder indicator field as part of MCE maintenance discussions considering specific issues related to the new DCI format and the relative importance of supporting the transform precoder indicator field compared to other fields for multi-carrier operation. From the perspective of DWS, it is not an essential correction to support the field in DCI format 0_3 since the functionality works without it.
Pre-meeting comments
Please indicate if your company position was incorrectly captured or if you would like to add your company position to the summary above. Please indicate if you think there is essential correction and/or potential conclusion to discuss. 
	Company
	Comments

	NTT DOCOMO
	We suppose “how to describe the support of multi-CC” is rather maintenance issue. Once we agree on the parts other than UE feature definition, we can indeed go with 8.16.8. 
We believe the key issue is when PA is shared across CCs, which often occur in intra-band contiguous CA. And what is potentially problematic is “different waveform indication between CCs”. This isn’t resolved by defining per FSPC FG, we would say. 
The issue itself is somehow understandable. Therefore, we are ok with: 
· Defining the support of DWS across multiple CCs
· For this, we believe per band and/or per BC capability should suffice. 
· Defining the support of different waveform indication across multiple CCs
· For this, we believe per band and/or per BC capability should suffice. 

	CATT
	We agree with the observations from FL above.

	LGE
	We support the corresponding discussion under MC WI.
Agree with FL’s observation.

	Xiaomi
	Agree with FL’s observations

	Spreadtrum
	Agree with FL’s observations.

	ETRI
	We agree the feature lead in principle. Our preference is to support DWS in the DCI format 0_3, where the detailed field type can be discussed further. We put ETRI in the list.

	Panasonic
	We are OK to the FL’s suggestion to discuss whether/how the UE indicates DWS support for different carriers/bands/band combinations take place as part of the UE feature AI.
On the support of DWS to DCI format 0-3, we agree to FL’s observation that it is not an essential correction from DWS point of view. We are OK to discuss this issue in MCE AI.

	vivo  
	Agree that some updates may be needed to make these field interpretation more clear.
We’re open to discuss these TPs.

	ZTE
	At least we should agree that DCI format 0-3 is supported for DWS applicable for UL CA. Because for single Cell case or multiple CC case, the new MAC CE design if possible may be different, RAN2 need RAN1’s decision on whether the DWS for UL CA is supported otherwise RAN2 would only consider the specification of PHR on single cell case based on current status. 

	OPPO
	Agree with FL’s observations.

	QC
	We are okay to discuss support for UL CA as part of UE features discussion. 
Regarding support for DCI 0_3, we suggest MCE maintenance to take it up further.

	China Telecom
	We agree with ZTE that we can discuss whether DWS should be supported for DCI format0_3, but to further discuss it in the MCE maintenance.

	Apple
	Share the similar views as ZTE and China Telecom, we need an agreement on supporting DCI 0_3, then multiple carrier scheduling item can discuss how to treat the DWS field.



Conclusion
As per announcement by Mr. Chairman during Friday MCE maintenance session, all contributions and discussions related to whether/how Transform precoder indicator field is supported in DCI format 0_3 will be treated as part of MCE maintenance AI in next meeting.
[LP] Issue #2-3: Other issues related to applicability
Summary of company views from contributions submitted to RAN1#114bis
Spreadtrum [3] proposes that PUSCH transmission in RRC-connected can support dynamic waveform switching.
· Moderator’s note: any specification impact for this proposal?
ETRI [16] proposes to clarify that DWS and STxMP are supported jointly.
ETRI [16] proposes that can be indicated per SRS resource set in the DCI format (if joint configuration of DWS and STxMP is supported).
InterDigital [19] proposes to conclude that DWS indication is not applicable to PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with SP-CSI-RNTI.
Ericsson [23] proposes that DCI field of DMRS sequence initialization in DCI format 0_3 only applies to cells which are semi-statically or dynamically configured with CP-OFDM.
· Moderator’s note: this does not seem specifically related to DWS feature, since the problem also occurs whenever different waveforms are semi-statically configured in different carriers.

Pre-meeting comments
Please indicate if your company position was incorrectly captured. Please indicate if you think there is essential correction and/or potential conclusion to discuss related to above. 
	Company
	Comments

	Ericsson
	We think joint configuration of DWS and STxMP is a valid use case and can be further discussed.

Regarding our proposal on DMRS sequence initialization in DCI format 0_3, we agree with FL that the issue happens regardless of RRC configured or DCI configured waveforms. We are fine that it is treated in MCE maintenance.

	ETRI
	We think that this issue should be clarified whether DWS and STxMP are already supported.
InterDigial’s proposal is fine for us, and for Ericsson’s proposal we think this can be discussed together with the joint issues with MCE.

	vivo  
	Technically, we tend to agree that per SRS resource set configured DWS in the DCI format is reasonable given that different SRS resource sets correspond to different uplink link qualities meaning that different target waveforms may need to be switched to.

	
	



Topic #3: Dynamic switching mechanism
[MP] Issue #3-1: Bandwidth part switching
Summary of company views from contributions submitted to RAN1#114bis
BWP switching from BWP with DWS not enabled to a BWP with DWS enabled:
· No change necessary: Spreadtrum [3], Intel [6], Oppo [13], Panasonic [14]
· Existing zero-padding procedure from TS38.213 works [3]
· Not addressed in other R17 features, not critical [13]
· Specify error case: Nokia [22]
· if DWS feature is enabled for the indicated BWP, and the resourceAllocation parameter in the indicated BWP is configured to dynamicSwitch, and bitwidth of the FDRA field of the active BWP is smaller than bitwidth of the FDRA field of the indicated BWP, the UE does not expect the ‘Transform precoder indicator field’ of the scheduling DCI to be set to 0.
· RRC-configured waveform: vivo [4], ZTE [5]
· Network doesn’t know appropriate waveform for initial transmission [4]
· May provide more suitable waveform in target BWP [5]

TPs:
	Company
	TP

	Vivo [4]
	-	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 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. If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, the UE ignores this bit field.



Observations on BWP switching
On BWP switching, 4 companies think that no change is needed while 2 companies prefer that the UE applies RRC-configured waveform in this case. 
1 company [22] identified an error case for a certain combination of configurations (source BWP with DWS not enabled, target BWP with DWS enabled, dynamicSwitch configured in target BWP, bitwidth of FDRA field smaller in source BWP than target BWP) and proposes to specify error case (“UE does not expect”) to handle this. Moderator’s understanding is that this is a valid option if RAN1 considers this an essential correction. Another possible valid option is to apply RRC-configured waveform upon BWP switching (e.g. ignore the transform precoder indicator field as in TP from Vivo [4]).
Pre-meeting comments
Please indicate if your company position was incorrectly captured or if you would like to add your company position to the summary above. 
Please also indicate your preference for issue identified in [22]:
a) Specify error case [22]
b) Ignore transform precoder indicator field upon BWP switching [4]
c) Not essential correction, no change required

	Company
	Comments

	CATT
	For the issue identified in [22], our preference is c) above, which is equivalent to a) in practice without spec change. It is not clear how b) works since there is no transform precoder indicator field in the case identified in [22].

	LGE
	We may need to clarify the equivalent error case before introducing DWS. For example, as mentioned that UE always applies resource allocation type 0 in case of BWP switching if resourceAllocation is configured as 'dynamicSwitch' for the indicated BWP and the bitwidth of the FDRA field of the active BWP is smaller than the bitwidth of the FDRA field of the indicated BWP, is there any configuration restriction to prevent this error case such that UE does not expect DFT-S-OFDM waveform to be RRC-configured? If this error case has not been corrected so far, prefer c). 

	Lenovo
	We think the issue identified in [22] is valid and a) is preferred.

	Ericsson
	We prefer c). This issue can be treated in the same way as Issue #3-2.
UEs’ behaviors are not defined with such configurations, which gNB should therefore avoid.

	Spreadtrum
	We prefer c).

	ETRI
	We think a) and b) can be further clarified. In our understanding, in some sense, b) seems to be one of cases in a).

	Panasonic
	Our preference is c).

	vivo  
	For issue raised in [22] and the concern from CATT, in our understanding, even if source BWP does not enable DWS, 0s would be  prepended according to following exerpt from 38.212 when BWP switching happens, so the field would be there and value is 0 corresponding to DFT-s-OFDM as described in [22].
	If a bandwidth part indicator field is configured in a DCI format and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall
-	for each information field in the DCI format 
-	if the size of the information field is smaller than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE prepends zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format information fields, respectively



In our view, the simplest way is that whenever BWP switching happens, UE always use legacy RRC configured waveform, there’s no need to switch waveforms dynamically for the first uplink transmission in a target BWP.

	ZTE
	Support b), a) also can be a supplement conclusion with b) if needed. 

	Nokia/NSB
	We would like to highlight that the issue exist only in the scenario that “DWS feature is enabled for the indicated BWP but not the active BWP, and the resourceAllocation parameter in the indicated BWP is configured to dynamicSwitch, and bitwidth of the FDRA field of the active BWP is smaller than bitwidth of the FDRA field of the indicated BWP””. To handle this we can either specify an error case or ignore the transform precoder indicator field, but only for this specific scenario. However, we should not always ignore transform precoder indicator field upon BWP switching as per Alt. b above, because it goes again the spirit of selecting “0” for “transform precoder being enabled”, which aimed at solving also BWP switching issue.

	OPPO
	Note, this kind of switching with BWP switching happened in many features. We now tend to not solve it as we did in other topics, e.g UE power saving. 

	China Telecom
	We prefer  b).. 

	Moderator
	a) Error case: Lenovo, Nokia
b) Follow RRC-configured: vivo, ZTE, China Telecom
c) Ignore: CATT, LGE, Ericsson, Spreadtrum, Panasonic, OPPO
d) Follow RRC-configured but only for the error case: (Nokia)
There seems to be majority for (c) for now. This can be discussed further offline.

	Apple
	We prefer c).



Considering the above, moderator suggests capturing the following conclusion in chairman’s notes with no specification impact:
	FL proposed conclusion 3-1: 
The following scenario is considered error case: 
· DWS feature is enabled for the indicated BWP, and
· resourceAllocation parameter in the indicated BWP is configured to dynamicSwitch, and
· bitwidth of the FDRA field of the active BWP is smaller than bitwidth of the FDRA field of the indicated BWP, and
· ‘Transform precoder indicator field’ of the scheduling DCI is set to 0.
No specification impact.


Offline discussions Wednesday
During online session, it was commented that above FL proposed conclusion 3-1 may be unnecessary if FL proposed conclusion 3-2 is agreed. Considering this may indeed be the case, moderator suggests focusing on FL proposed conclusion 3-2 first and possibly revisiting issue #3-1 later.
Conclusion
Moderator understanding is that the above scenario is a special case of the error case identified by agreement “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.”, where the DCI sets uplink resource allocation to type 0 according to the description of the FDRA field in TS38.212 for the case of BWP switching. Considering “Note: further investigate any specification change.” from agreement made at this meeting, companies may consider if specification change is needed to address this.
[MP] Issue #3-2: Handling of FDRA type/DMRS type
Summary of company views from contributions submitted to RAN1#114bis
Related agreements from RAN1#112bis-e
	Agreement
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured, downselect between following options:
· Option 1 (configuration restriction with error case handling):
· UE does not expect resourceAllocation set to resourceAllocationType0.
· If DFT-S-OFDM is indicated and resourceAllocation set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0. 

· Option 2 (UE only uses resourceAllocation if CP-OFDM is indicated):
· If DFT-S-OFDM is indicated, UE applies type 1 resource allocation.
· If CP-OFDM is indicated, UE applies resource allocation according to resourceAllocation IE.
· Size of FDRA field is aligned between size for type 1 resource allocation and size according to resourceAllocation IE.

Agreement
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, downselect between following options:
· Option 1 (configuration restriction with error case handling):
· UE does not expect dmrs-Type to be set to type2.

· Option 2 (UE only uses dmrs-Type if CP-OFDM is indicated):
· If DFT-S-OFDM is indicated, UE applies DMRS type 1.
· If CP-OFDM is indicated, UE applies DMRS type according to dmrs-Type.


FDRA type
· Option 1 (error case): Spreadtrum [3], vivo [4], ZTE [5], Intel [6], LG [8], Xiaomi [10], CATT [11], Oppo [13], CMCC [15], ETRI [16], Transsion [17], InterDigital [19]
· Still possible to configure dynamicSwitch, maintains flexibility of CP-OFDM: [3]
· Easy and up to proper configuration, gNB implementation issue [3][5][10][11][13][15][17]
· Less specification/implementation impact than Option 2 [3][5]
· Contiguous resource allocation is typically utilized [6]
· No critical issue if FDRA type 1 is configured for both waveforms [5][8]
· UE operating DWS is not in cell center, likely low-mobility, don’t need full flexibility [16]
· Option 2 would change normal UE behaviour [5]
· Option 2 may prevent calculation of PHR for assumed PUSCH [15]
· Specification impact of Option 1? Yes [4][19].
· Option 2 (apply only for CP-OFDM): NEC [7], China Telecom [12], Panasonic [14], Lenovo [18], Nokia [22], (NTT DOCOMO [24])
· Option 1 reduces flexibility [7][12][18][22], dynamicSwitch is optional UE capability [24]
· Option 1 adds 1 bit of DCI overhead [14]
· Restrictions on operation of DFTS-S-OFDM or CP-OFDM reduce motivation for DWS [24]

DMRS type
· Option 1 (error case): Spreadtrum [3], vivo [4], ZTE [5], Intel [6], LG [8], Xiaomi [10], CATT [11], Oppo [13], CMCC [15], ETRI [16], Transsion [17], InterDigital [19]
· Same handling as FDRA type [3][8][11][13][17]
· Scheduling restriction is not severe [6], no critical issue if DMRS type 1 is configured for both [8]
· DMRS type 2 is for MU-MIMO/cell throughput, rarely used in coverage-limited scenarios [5]
· Avoid that DWS field controls the DMRS type [15]
· Option 2 may prevent calculation of PHR for assumed PUSCH [15]
· UE operating DWS is not in cell center, likely low-mobility, don’t need full flexibility [16]
· Specification impact of Option 1? Yes [4][19]. No [10].
· Option 2 (apply only for CP-OFDM): NEC [7], China Telecom [12], Panasonic [14], Lenovo [18], Nokia [22], NTT DOCOMO [24]
· Not compatible with R18 MIMO enhancements [18].
· Better flexibility [7][12][14][22]
· Restrictions on operation of DFTS-S-OFDM or CP-OFDM reduce motivation for DWS [24]

Panasonic [14] proposes to capture in chair notes that UE behaviour is undefined in case the network provides configuration incompatible with DFT-s-OFDM if no agreement is reached.
Other waveform-specific configuration aspects
Vivo [4] proposes to specify that UE is not expected to be indicated to dynamically switch to DFT-s-OFDM when FDRA type 0 or DMRS type 2 are configured or to CP-OFDM when Pi/2 BPSK modulation is applied.
	Company
	TP

	Vivo [4]
	(TS38.212 v18.0.0, 7.3.1.1.2/3)
If "Transform precoder indicator" field indicates that transform precoder is enabled, the UE is not expected to be configured or indicated with resource allocation type 0.
(TS38.214 v18.0.0, 6.2.2)
If "Transform precoder indicator" field indicates that transform precoder is enabled in the DCI format according to [5, TS 38.212], dmrs-Type is not expected to be present.
(TS38.214 v18.0.0, 6.1.4.1)
For Table 6.1.4.1-1 and Table 6.1.4.1-2, if higher layer parameter tp-pi2BPSK is configured and if "Transform precoder indicator" field has 0 bit or indicates that transform precoder is enabled when the PUSCH transmission is scheduled by the DCI format according to [5, TS 38.212], q = 1 otherwise q=2.

	Oppo [13]
	(TS38.214 v18.0.0, 6.1.3)
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’, UE does not expect resourceAllocation in the pusch-Config set to resourceAllocationType0, and does not expect dmrs-Type in the pusch-Config set to type2.
[…]
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
[bookmark: _Hlk146792275]-	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.
-	UE does not expect MSB of FDRA field in the DCI set to 0, if transform precoding is dynamically enabled and resourceAllocation in the pusch-Config set to dynamical switching.



Observations on handling of FDRA type, DMRS type and other waveform-specific configuration aspects
For both FDRA type and DMRS type, 12 companies prefer Option 1 (error case) and 6 companies prefer Option 2 (apply only for CP-OFDM). Considering majority view and that we only consider essential corrections during maintenance phase, moderator’s recommendation is to conclude on Option 1. Option 1 can be captured in specifications as error case as in one of the above TPs or can be captured as conclusion in chairman’s notes.
	FL proposal 3-2: 
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured:
[Option 1]
· UE does not expect resourceAllocation set to resourceAllocationType0.
· If DFT-S-OFDM is indicated and resourceAllocation set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0. 

For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured:
[Option 1]
· UE does not expect dmrs-Type to be set to type2.




Pre-meeting comments
Please indicate if your company position was incorrectly captured or if you would like to add your company position to the summary above.
Please indicate if FL proposal 3-2 is acceptable, and if it should be captured in specifications.
Please indicate if you think there needs to be a correction related to the tp-pi2BPSK parameter [4] 
	Company
	Comments

	NTT DOCOMO
	The reason why we prefer option 2 is that we really do not want DWS to impose any compromise for CP-OFDM operation in legacy; otherwise we would say DWS isn’t much helpful in real field. Option 1 for each basically requires, in the cell where FDRA Type 0 or DMRS Type 2 are used even for cell-center only, RRC re-configuration is necessary for turning on DWS. This is essentially equivalent to legacy waveform reconfiguration. 

We understand some may prefer having the same spec for both issues. But we do not understand why such an alignment is so important. The situation, from our perspective, is that both options have pros and cons, and their own proponents and opponents. Why don’t we take middle ground, e.g., option 1 for FDRA and option 2 for DMRS Type? 


	CATT
	We agree with FL proposal 3-2 and we think the restrictions can be captured in TS38.331.
For the proposed correction related to tp-pi2BPSK, we do not see the need.

	LGE
	OK with FL’s proposal 3-2

	Lenovo
	For FDRA, the resource allocation type can be configured as dynamicSwith to keep the flexibility for CP-OFDM. While for DMRS type, we think option 2 shall be supported since in option 1 CP-OFDM can only use DMRS type 1, and the flexibility will be reduced for CP-OFDM if option 1 is adopted. We support option 1 for FDRA and option 2 for DMRS Type as NTT DOCOMO. 

	Xiaomi
	Support the FL proposal 3-2. According to the DMRS restriction in Option 1, our understanding is that it is preferred that each configuration/parameter can be used for both waveforms ( not the case for DMRS type2) which would be more feasible to compute the PHR  for the assumed PUSCH of the target waveform.

	Ericsson
	The proposal is acceptable. We are fine that these are not captured in specifications. UEs’ behaviors are not defined with such configurations, which gNB should therefore avoid. The specification is cleaner than adding an exhaustive list of error configurations.

	Spreadtrum
	OK with FL’s proposal 3-2.

	ETRI
	We support the feature lead.

	Panasonic
	Although our first preference is Option 2 and we also support DOCOMO’s proposal that Option 1 for FDRA and Option 2 for DMRS type., FL proposal 3-2 is acceptable for the progress.

	vivo  
	Could CATT clarify why tp-pi2BPSK correction is not needed?

When a UE is configured with DFT-s-OFDM waveform and higher layer parameter tp-pi2BPSK (allowed according to current spec.), while for one PUSCH transmission scheduled for this UE, a CP-OFDM waveform is indicated in the scheduling DCI. To determine the modulation orders with q values, could you answer which q value should UE assume?

In our understanding, pi/2 BPSK should not be allowed for a PUSCH transmission with CP-OFDM waveform since the PAPR would be dominated by CP-OFDM waveform and pi/2 BPSK would not be helpful for MPR reduction compared to simply using a DFT-s-OFDM waveform, which is also a basic understanding when we introduce such pi/2 BPSK modulation.
 

	Moderator
	@NTT DOCOMO, Lenovo: At the last meeting, most companies wanted to follow same approach for both cases.
@CATT, LGE, Xiaomi, Ericsson, Spreadtrum, ETRI, Panasonic: Thanks for support.
@Vivo: for CP-OFDM, the modulation tables do not use the parameter q so there is no issue.

	OPPO
	OK with FL proposal.
We consider “tp-pi2BPSK” part have no issue.

	QC
	Support FL’s assessment.

	China Telecom
	We think at least option 2 should be adopted for DMRS. If Option1 is adopted for DMRS, the CP-OFDM with DMRS type 2 will not be supported when DWS is supported, which is not the same as legacy. We are confused why this can be acceptable.



Following updated proposal clarifies that there would be no impact on specification, considering available feedback:
	FL proposed conclusion 3-2r1: 
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured:
[Option 1]
· UE does not expect resourceAllocation set to resourceAllocationType0.
· If DFT-S-OFDM is indicated and resourceAllocation set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0. 

For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured:
[Option 1]
· UE does not expect dmrs-Type to be set to type2.

Note: no impact to specification to capture the above.



Offline discussions Wednesday
At the end of Tuesday online session, the above proposed conclusion was split between the two cases (resourceAllocation and dmrs-Type). For the resourceAllocation case, Option 1 seemed agreeable in principle, but there was concern on possible unintended effect on configured grant (CS-RNTI) and the specification impact. The following version was reached at the end of the session:
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured:
· UE does not expect resourceAllocation under PUSCH-configure set to resourceAllocationType0.
· If DFT-S-OFDM is indicated and resourceAllocation set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0. 
Note: no RAN1 specification impact.
FDRA type
In addition, it was commented that the second bullet should have RAN1 specification impact since it does not involve only RRC parameter but also the setting of a DCI field.
Moderator proposes following updates to proposal to address the concern and some other modifications for accuracy as follows:
· The parameter resourceAllocation is the one under PUSCH-Config (not under ConfiguredGrantConfig)
· Separate the proposal in two parts, one for DCI format 0_1 and the other for DCI format 0_2 since the names of the parameters are different.
· Narrow down to only the “applicable” PUSCH (i.e. scrambled by C-RNTI, MCS-RNTI or CS-RNTI with NDI=1).
· Use parameter name for the presence of transform precoder indicator field.
· No RAN1 specification impact for the combination of RRC parameters.
· RAN1 specification impact for second bullet that involves a value for the FDRA field.
This leads to following updated proposal for resourceAllocation incompatibility:
	FL proposed conclusion 3-2r2: 
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, [dynamicTransformPrecoderIndicationDCI-0-1] set to ‘enabled’ with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured:
· UE does not expect resourceAllocation under PUSCH-Config set to resourceAllocationType0.
· Note: No RAN1 specification impact
· [bookmark: _Hlk147937838]If DFT-S-OFDM is indicated and resourceAllocation under PUSCH-Config is set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0. 
· Note: to be captured in [TS38.212 or TS38.214]

For PUSCH scheduled by DCI format 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, [dynamicTransformPrecoderIndicationDCI-0-2] set to ‘enabled’, and useInterlacePUCCH-PUSCH is not configured:
· UE does not expect resourceAllocationDCI-0-2 under PUSCH-Config set to resourceAllocationType0.
· Note: No RAN1 specification impact
· If DFT-S-OFDM is indicated and resourceAllocationDCI-0-2 under PUSCH-Config is set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0. 
· Note: to be captured in [TS38.212 or TS38.214]



During offline discussions, the following points were clarified:
· The first bullet that involves RRC parameter resourceAllocation would require specification change since without this restriction the network can still indicate all transmissions to be CP-OFDM without issue. It could be considered that the network restriction is unnecessary. If the restriction is specified, it could be in TS38.214 or TS38.331 although the latter would likely require liaising with RAN2. For this reason, moderator recommends that it should be captured in TS38.214.
· TS38.214 section 6.1.2.2 already has sentence “Uplink resource allocation scheme type 0 is supported for PUSCH only when transform precoding is disabled.” Thus, it could be considered that the error case is already specified. However, a clarification in specification (e.g. TS38.214) for the case of dynamic transform precoder indication may be beneficial.

	FL proposal 3-2r3: 
For PUSCH scheduled by DCI format 0_1 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, [dynamicTransformPrecoderIndicationDCI-0-1] set to ‘enabled’, and useInterlacePUCCH-PUSCH is not configured:
· UE does not expect resourceAllocation under PUSCH-Config set to resourceAllocationType0.
· If Transform precoder indicator field indicates that transform precoding is enabled and resourceAllocation under PUSCH-Config is set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0.

For PUSCH scheduled by DCI format 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, [dynamicTransformPrecoderIndicationDCI-0-2] set to ‘enabled’, and useInterlacePUCCH-PUSCH is not configured:
· UE does not expect resourceAllocationDCI-0-2 under PUSCH-Config set to resourceAllocationType0.
· If Transform precoder indicator field indicates that transform precoding is enabled and resourceAllocationDCI-0-2 under PUSCH-Config is set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0. 



If a network restriction for the configuration of resourceAllocation parameters is not introduced, proposal could be reformulated as below. This version covers both cases where the resource allocation is set semi-statically or dynamically to type 0. Since it does not refer to RRC parameter names, there is no need to specify that the parameters are the ones under PUSCH-Config.
	FL proposal 3-2r4: 
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 Transform precoder indicator field indicates that transform precoder is enabled, UE does not expect higher layers and/or DCI to set uplink resource allocation to type 0 for this PUSCH.
 


Moderator recommends taking FL proposal 3-2r4 since it is simpler and does not introduce unnecessary network restriction for the RRC parameters.
After offline comments, proposal is updated as follows to reverse the order of the condition (also change to “proposed conclusion” since there is not new UE behaviour).
	FL proposed conclusion 3-2r5: 
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. 


DMRS-Type
For dmrs-Type, initial proposal for implementing Option 1 is as follows:
	FL proposal 3-3r2: (Option 1)
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] set to ‘enabled’ with dynamic waveform switching indication field configured:
· If UE does not expect dmrs-Type within dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB under PUSCH-Config to be set to type2.
· Note: No RAN1 specification impact

For PUSCH scheduled by DCI format 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1 and [dynamicTransformPrecoderIndicationDCI-0-2] set to ‘enabled’:
· UE does not expect dmrs-Type within dmrs-UplinkForPUSCH-MappingTypeA-DCI-0-2 or dmrs-UplinkForPUSCH-MappingTypeB-DCI-0-2 under PUSCH-Config to be set to type2.
· Note: No RAN1 specification impact



However, the above may be unnecessarily restrictive because one could configure different dmrs-type parameters for PUSCH mapping type A and B, and the DCI can indicate either mapping type (and thus either DMRS configuration type) using different codepoints of TDRA field. For example, if the network configures dmrs-Type to type2 only for PUSCH mapping type A, there would be no issue if the network indicated DFT-S-OFDM with PUSCH mapping type B. An alternative proposal that does not introduces extra restriction is as follows. In moderator’s understanding, this proposal would not require specifying new UE behavior because the UE would not be able to set the size of the Antenna ports field if transform precoder is enabled and dmrs-Type is set to type2, which is an error case. However, a clarification in TS38.212 or TS38.214 may be beneficial.
	FL proposed conclusion 3-3r3-Option1: 
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 Transform precoder indicator field indicates that transform precoder is enabled, UE does not expect that indicated dmrs-Type is set to type2.


After offline comments, the above is reworded to reverse the order of the condition:
	FL proposed conclusion 3-3r4-Option1: 
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 indicated dmrs-Type is set to type2, UE does not expect that Transform precoder indicator field indicates that transform precoder is enabled.


A proposal for Option 2 would be as follows. Moderator’s understanding is that this proposal would require specification change in the descriptions of Antenna ports field of DCI format 0_1/0_2 in TS38.212 (so that dmrs-Type is not conditioned to be set to type1 when transform precoder is enabled), changes in section 6.4.1.1.3 in TS38.211 so that the UE does not select the parameters from table for DMRS configuration type 2 when transform precoder is enabled and/or changes in TS38.214 to indicate that the UE ignores the dmrs-Type parameter. 
	FL proposal 3-3r3-Option2: 
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 Transform precoder indicator field indicates that transform precoding is enabled, UE applies DMRS configuration type 1 and ignores dmrs-Type.




Conclusion
Following agreement taken during online session, the above issue is closed, except for potential further discussions on whether there is specification impact.
[LP] Issue #3-3: Other issues related to dynamic switching mechanism
Summary of proposals from contributions submitted to RAN1#114bis
ZTE [5] proposes that during carrier switching, the DCI size should be aligned between the cross-carrier scheduling and self-scheduling when the same DCI format is used.
CMCC [15] proposes to study potential enhancement to enable UE fallback from DWS to legacy DCI.
Lenovo [18] proposes that UE applies maxRank=1 if DFT-S-OFDM is indicated, configured maxRank if CP-OFDM is indicated.
Pre-meeting comments
Please indicate if you think any of the above proposal should be discussed as potential essential correction.  
	Company
	Comments

	Lenovo
	We support to discuss the maxRank issue which is similar to the issue #3-2.

	vivo  
	We’re open to discuss maxRank and carrier switching case if time allows.

	
	



Topic #4: Assistance information for switching waveform
[LP] Issue #4-1: PH information for assumed PUSCH
Related agreements from previous meetings
	Agreement
Support following enhancement to assist the scheduler in determining waveform switching:
· Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH. 
· Note: Any MAC CE related design is up to RAN2
· Subject to separate UE capability 
· Details FFS.
Conclusion (Made in RAN#100, RP-231498)
RAN2 will not work on PHR triggering procedure for dynamic waveform switching in Rel-18 UL Coverage enh WI
Send LS to inform above agreement and conclusion.

Agreement
For reporting of power headroom information for assumed PUSCH using target waveform different from waveform of actual PUSCH, support the following:
· Power headroom information for assumed PUSCH is based on an actual PUSCH transmission.
· In case of no actual PUSCH transmission on a serving cell, power headroom information for assumed PUSCH is not supported.
· DWS field needs to be configured for at least one DCI format for the BWP of the actual PUSCH, otherwise power headroom information for assumed PUSCH is not supported.
· If actual PUSCH transmission is with DFT-S-OFDM waveform, UE computes power headroom information of an assumed PUSCH with CP-OFDM waveform. If actual PUSCH transmission is with CP-OFDM waveform, UE computes power headroom information of an assumed PUSCH with DFT-S-OFDM waveform.
· All parameters that are used for the calculation of PCMAX,f,c(i), except waveform, are the same between assumed PUSCH and actual PUSCH.
· In case assumed PUSCH transmission is not supported for the parameters that are used for the calculation of PCMAX,f,c(i), power headroom information for assumed PUSCH is not computed or reported.
· Power headroom information for assumed PUSCH contains:
· PCMAX,f,c(i) of assumed PUSCH
· Accounting for applicable MPR, A-MPR and P-MPR for the assumed PUSCH.
· If UE reports power headroom information for assumed PUSCH in a PUSCH transmission, legacy PHR is also reported in the same PUSCH transmission.
· No consensus in RAN1 if the following applies or not: if UE reports legacy PHR in a PUSCH transmission, power headroom information for assumed PUSCH is also reported.
· Note: RAN endorsed the following at RAN#100: “RAN2 will not work on PHR triggering procedure for dynamic waveform switching in Rel-18 UL Coverage enh WI” [RP-231498].
Send LS to RAN2 to inform above agreement.



Summary of company views from contributions submitted to RAN1#114bis
[bookmark: _Hlk143077250]Vivo [4] provides text proposal for introducing calculation of two Type 1 power headroom reports.
Samsung [9] suggests to further discuss PH information for assumed PUSCH after RAN2 progress.
Nokia [22] proposes that RAN1 clarifies the existing agreement on PH information for an assumed PUSCH as follows: All parameters that are used for the calculation of  and  except waveform, are the same between assumed PUSCH and actual PUSCH. Similarly, in case assumed PUSCH transmission is not supported for the parameters that are used for the calculation of  and , power headroom information for assumed PUSCH is not computed or reported.
· Moderator’s note: this seems unnecessary since UE only reports Pcmax,f,c(i) for the assumed PUSCH, and does not report PPUSCH or PHPUSCH.
3 companies (Xiaomi [10], CATT [11], Sony [21]) have proposals related to (additional) conditions for reporting of PH information for assumed PUSCH:
· PH or Pcmax difference compared with a threshold can be used to trigger the PHR reporting for DWS [10]
· Discuss whether PH of assumed PUSCH is computed/reported in following cases: actual PUSCH with CP-OFDM+non-contiguous FDRA, with DFT-S-OFDM and pi/2 QPSK, PUSCH during random access, CG PUSCH [11]
· DWS field needs to be enabled for the DCI format of the actual PUSCH in the BWP of the PUSCH, otherwise PHR for assumed PUSCH is not supported [21]
· If UE reports legacy PHR in an actual PUSCH transmission, power headroom for assumed PUSCH should also be reported only if the RRC DWS field is configured as ‘enabled’ for the DCI format of the actual PUSCH in the BWP [21]

TPs:
	Company
	TP

	Vivo [4]
	If the actual PUSCH transmission is scheduled by a DCI format with a “Transform precoder indicator” field of size not equal to 0 bit and if the higher layer parameter assumedPUSCHInfo is configured to 'enabled ', two Type 1 power headroom reports shall be calculated as described above assuming that transform precoding is applied and not applied respectively. 



Observations on PH information for assumed PUSCH
Regarding conditions for reporting of PH information for assumed PUSCH, moderator’s understanding is that existing RAN1 agreement already address critical cases (e.g. actual PUSCH not present or assumed PUSCH transmission not supported, which covers the cases of non-contiguous FDRA or pi/2 QPSK). Introducing additional conditions based on e.g., type of grant, scheduling DCI or Pcmax difference does not seem to be justified as essential correction from RAN1 perspective but could still be considered by RAN2. To clarify this and avoid a situation where RAN2 would expect further decisions in RAN1 before completing the work, moderator recommends capturing the following conclusion:
	FL proposed conclusion 4-1:
It is up to RAN2 if additional condition(s) are specified for the reporting of PH information for assumed PUSCH.



Pre-meeting comments
Please indicate if your company position was incorrectly captured or if you would like to add your company position to the summary above. Please indicate if FL proposed conclusion 4-1 is acceptable.
	Company
	Comments

	CATT
	We would like to clarify whether it is common understanding that the RAN1 agreement covers the cases of non-contiguous FDRA or pi/2 BPSK, i.e. the following cases are considered as assumed PUSCH transmission is not supported for the parameters that are used for the calculation of PCMAX,f,c(i):
· Actual PUSCH with CP-OFDM waveform and non-contiguous FDRA
· Actual PUSCH with DFT-S-OFDM waveform uses pi/2 BPSK
In addition, as discussed in our contribution, if PH of assumed PUSCH is not included, the assumption is that the value in the curly bracket below is the same regardless of the waveform.
[image: ]
However, the assumption may do not hold at least for the following cases:
· Actual PUSCH is a PUSCH transmission during random access
· Actual PUSCH is a CG PUSCH
We think RAN1 should come back to this issue if RAN2 designs MAC CE which does not include PH of assumed PUSCH.

	Lenovo
	Support.

	Xiaomi
	Since the triggering cannot be enhanced further, we are fine with the FL’s conclusion

	Ericsson
	We are fine with FL proposed conclusion 4-1

	Spreadtrum
	We agree FL proposed conclusion 4-1.

	Panasonic
	We support the FL proposed conclusion 4-1.

	vivo  
	Agree with FL that the additional conditions are not essential. In addition, we do not think RAN2 would discuss new trigger conditions according to following endorsed proposal in RAN#100

	· Proposal #2 (endorsed)
· RAN provide guidance to RAN1/2 on dynamic waveform switching objective as below
· RAN1 will decide whether to define any PHR enhancement for dynamic waveform switching and to provide the details to RAN2 by August meeting
· RAN2 will not work on PHR triggering procedure for dynamic waveform switching in Rel-18 UL Coverage enh WI



According to above, RAN1 should capture what we’ve agreed from RAN1 perspective and no additional triggering conditions are needed. I.e. 2 PHRs have to be calculated when DWS is enabled and DWS is indicated in the scheduling DCI.

Note that DWS is not supported for CG case, therefore, we only need to focus on DG PUSCH.

	ZTE
	Agree with FL’s judgment. No need to add more additional conditions.

	Nokia/NSB
	Thank you for your comment! We would like to reply to FL comments to our proposal as follows:
The assumption of same P_PUSCH does not necessarily mean that P_PUSCH and PH_PUSCH is reported. This simply means that if gNB receives PCmax of assumed PUSCH only, it can assume that the same P_PUSCH is considered for actual and assumed PUSCH, such that it can deduce PH of assumed PUSCH from PH of actual PUSCH and PCMax of assumed PUSCH. 

	OPPO
	OK



Offline Monday
Discussion on FL proposed conclusion 4-1
· Apple: Suggest to word: “From RAN1 perspective, no additional conditions(s) …”
· Samsung: not necessary until RAN2 asks for something

Is there a need to detail all the cases related to this bullet in the specification (rank>1, modulation, FDRA type)?
· In case assumed PUSCH transmission is not supported for the parameters that are used for the calculation of PCMAX,f,c(i), power headroom information for assumed PUSCH is not computed or reported.

Conclusion
RAN2 has made following agreement on Friday coverage enhancement session and will send LS:
	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
[POST123bis][855][CE_enh]  LS to RAN1 on PHR reporting (Interdigital)
	Scope: 
1. Inform RAN1 about our agreements related to PHR for assumed and non-assumed PUSCH so that they can check any impacts to their specs and get back to us with any feedback. 



For next meeting, it is expected that companies will consider this LS (when sent) and analyze potential impacts to RAN1 specs.
Topic #5: RRC parameters
[LP] Issue #5-1: Configuration of DWS
Summary of company views from contributions submitted to RAN1#114bis
Vivo [4] proposes to update the RRC parameter list for supporting DWS of PUSCH transmission scheduled by DCI format 0_3.
Observations on RRC parameter(s)
Moderator’s understanding is that a new parameter can be added if/when there is agreement on DCI format 0_3 supporting DWS field.
Pre-meeting comments
Please indicate if would like to add your company position to the summary above. 
	Company
	Comments

	CATT
	Based on the discussions for issue #2-2, it can be left to MCE maintenance discussion.

	LGE
	Agree with FL’s observation, and it should be up to the decision under MC WI based on the issue #2-2. 

	Lenovo
	We share same view as FL.

	Ericsson
	Agree with the observation.

	Spreadtrum
	Agree with FL’s observation and it should be discussed under MC WI.

	vivo  
	DWS support itself should be agreed in DWS topic and MCE can help on the detailed L1 signaling in DCI0-3. 
We should finish the RRC parameter for enabling/disabling DWS of DCI0-3 which has nothing to do with the L1 signaling design.

	ZTE
	It is better to have an agreement on whether to support DCI format 0-3 for DWS.

	OPPO
	OK with FL proposal

	ZTE
	Agree with ZTE. Otherwise, we could not make progress.


Conclusion
There does not seem to be any new RRC parameter needed, except possibly for configuring inclusion of the TPI field in DCI format 0_3 (if supported). As per announcement by Mr. Chairman during Friday MCE maintenance session, all contributions and discussions related to whether/how Transform precoder indicator field is supported in DCI format 0_3 will be treated as part of MCE maintenance AI in next meeting.
Topic #6: Other issues
[LP] Issue #6-1: Power control
Summary of company views from contributions submitted to RAN1#114bis
Nokia [22] proposes to check whether existing mechanism allows a UE that reached maximum transmit power for a PUSCH transmission at  with CP-OFDM to actually reach maximum power of DFT-s-OFDM at transmission occasion , as expected, in case of dynamic waveform switching between  and . If not, adapt existing mechanism in case setting  does not allow a UE to actually reach maximum power of DFT-s-OFDM at transmission occasion .
Ericsson [23] proposes that among the transmissions of the same priority order, prioritize PUSCH with dynamic waveform switching from CP-OFDM to DFT-S-OFDM in UE power allocation.
	Company
	TP

	Ericsson [23]
	(TS38.213 v18.0.0, section 7.5)
In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell. In case of same priority order and for operation with two UL carriers, the UE prioritizes power allocation for transmissions on the carrier where the UE is configured to transmit PUCCH. If PUCCH is not configured for any of the two UL carriers, the UE prioritizes power allocation for transmissions on the non-supplementary UL carrier. In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for a PUSCH transmission in a carrier scheduled by a DCI, which indicates transform precoding enabled, where the DCI scheduling the previous PUSCH transmission in the carrier indicates transform precoding not enabled.



Pre-meeting comments
Please indicate if you think any of the above proposal should be discussed as potential essential correction.  
	Company
	Comments

	CATT
	The issue identified in [22] seems to be valid and we are open to discuss the issue.
The benefit to correct the priority order in UE power allocation is not clear to us and we do not think it is essential.

	LGE
	Nokia’s point makes sense, however, I would like understand why we have additional requirement such as “If the UE has reached maximum power for active UL BWP  of carrier  of serving cell  at PUSCH transmission occasion  and , then ” from the beginning even though we have the equation below. 
Eq. 10-1
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With it, even though  is met, Pcmax would be the maximum transmission power at PUSCH transmission.
We may disable the mechanism as Nokia mentioned when DSW is enabled, and only rely on Eq. 10-1.


	Ericsson
	We are fine to discuss the issue in [22].

The value of dynamic waveform switching for coverage enhancement relies on reduced power backoff from DFT-S-OFDM. This value can be greatly discounted, if there is no guarantee that the PUSCH dynamically configured with DFT-S-OFDM is prioritized in power allocation. This triggers our TP.

	Spreadtrum
	We are open to discuss the issue identified in [22].

	vivo  
	For issue in [22], it's true that current spec. does not allow power accumulation when PCmax is reached in last concerned PUSCH transmission occasion. 
However, in legacy, last concerned transmission occasion may already have different waveforms as current PUSCH transmission occasion as different DCI formats can be applied in the 2 occasions. Therefore, we do not see it necessary to optimize/update the spec. for DWS at this stage.

	InterDigital
	For the issue described in [22], the term that includes the accumulated TPC commands is already larger than Pcmax at  when the condition occurs, so in general at least the power should increase by this difference at . This means that the issue may not be severe in many cases? The problem with capping the accumulated TPCs based on the Pcmax at is  is that the UE does not know in advance what the Pcmax will be, so it may add some complexity from UE perspective.

For the issue described in [23], in current spec the scaling depends on the “importance” of the transmission (e.g. based on type or priority index). Not sure if the selected waveform can be considered as an “importance” criterion.



Conclusion
For next meeting, companies are encouraged to provide their views if either of the above issues justifies an essential correction, and (if yes) how to make the correction.
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Appendix: Previous agreements
RAN1#114
Agreement
Support following enhancement to assist the scheduler in determining waveform switching:
· Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH. 
· Note: Any MAC CE related design is up to RAN2
· Subject to separate UE capability 
· Details FFS.
Conclusion (Made in RAN#100, RP-231498)
RAN2 will not work on PHR triggering procedure for dynamic waveform switching in Rel-18 UL Coverage enh WI
Send LS to inform above agreement and conclusion.

Agreement
Draft LS R1-2308364 is endorsed in principle.
Agreement
Final LS R1-2308376 is endorsed.

Agreement
Introduce two new RRC parameters for configuration of DWS field in DCI formats 0_1/0_2:
· Value range is {enabled, disabled} for each of DCI format 0_1 and DCI format 0_2:
· “enabled” means that DWS field is present in the DCI format and UE follows DWS field.
· “disabled means that DWS field is not present and UE follows legacy parameter (transformPrecoder) when scheduled using the DCI format.


Agreement
For reporting of power headroom information for assumed PUSCH using target waveform different from waveform of actual PUSCH, support the following:
· Power headroom information for assumed PUSCH is based on an actual PUSCH transmission.
· In case of no actual PUSCH transmission on a serving cell, power headroom information for assumed PUSCH is not supported.
· DWS field needs to be configured for at least one DCI format for the BWP of the actual PUSCH, otherwise power headroom information for assumed PUSCH is not supported.
· If actual PUSCH transmission is with DFT-S-OFDM waveform, UE computes power headroom information of an assumed PUSCH with CP-OFDM waveform. If actual PUSCH transmission is with CP-OFDM waveform, UE computes power headroom information of an assumed PUSCH with DFT-S-OFDM waveform.
· All parameters that are used for the calculation of PCMAX,f,c(i), except waveform, are the same between assumed PUSCH and actual PUSCH.
· In case assumed PUSCH transmission is not supported for the parameters that are used for the calculation of PCMAX,f,c(i), power headroom information for assumed PUSCH is not computed or reported.
· Power headroom information for assumed PUSCH contains:
· PCMAX,f,c(i) of assumed PUSCH
· Accounting for applicable MPR, A-MPR and P-MPR for the assumed PUSCH.
· If UE reports power headroom information for assumed PUSCH in a PUSCH transmission, legacy PHR is also reported in the same PUSCH transmission.
· No consensus in RAN1 if the following applies or not: if UE reports legacy PHR in a PUSCH transmission, power headroom information for assumed PUSCH is also reported.
· Note: RAN endorsed the following at RAN#100: “RAN2 will not work on PHR triggering procedure for dynamic waveform switching in Rel-18 UL Coverage enh WI” [RP-231498].
Send LS to RAN2 to inform above agreement.


Agreement
Draft LS R1-2308476 is endorsed in principle by adding above agreement.
Agreement
Final LS R1-2308477 is endorsed.

Agreement
Introduce a new RRC parameter under PHR-Config for configuration of reporting of power headroom information for an assumed PUSCH:
Value range is {enabled}

Agreement
Value “0” of dynamic waveform switching indicator field maps to transform precoding enabled.
Value “1” of dynamic waveform switching indicator field maps to transform precoding disabled.

RAN1#113
Agreement
Configuration of dynamic waveform switching indicator field, for a BWP, is separately configurable between DCI format 0_1 and DCI format 0_2.

Agreement
For potential enhancements to assist the scheduler in determining waveform switching, RAN1 to select 1 from the following options:
· Option 1: Reporting of power headroom information for a reference PUSCH using target waveform different from waveform of actual PUSCH. 
· Details FFS.
· Note: Any MAC CE related decision is up to RAN2
· Option 4: No enhancement. 

RAN1#112b-e
Agreement
For DCI format 0_1/0_2 containing dynamic waveform indication, bit width of each field is set to the maximum between the bit width of the field if transform precoding is disabled and the bit width of the field if transform precoding is enabled, if different.
· If, for the waveform indicated in the DCI, the bit width N of a field would be smaller than the bit width of the field set as per the above, UE decodes the field using N least significant bits. If N=0, the UE ignores the field for the indicated waveform.


Agreement
For potential enhancements to assist the scheduler in determining waveform switching, RAN1 to select 1 from the following options:
· Option 1: Reporting of power headroom information for a reference PUSCH using target waveform different from waveform of actual PUSCH.
· Details FFS.
· Note: reporting PH information for both waveforms is not precluded.
· Note: additional trigger for PH for reference PUSCH is not precluded.
· Option 2: New trigger of power headroom report based on waveform switching event.
· Details FFS.
· Option 3: Both Option 1 and Option 2.
· Details FFS.
· Option 4: No enhancement.

Conclusion
For PUSCH transmission scheduled by C-RNTI with DCI format 0_0, UE considers transform precoding enabled or disabled according to msg3-transformPrecoder as in legacy.


Agreement
Dynamic waveform switching is configured separately for each BWP, within PUSCH-Config.

Agreement
For UE configured with multi-PUSCH scheduling in time domain in a carrier (i.e. pusch-TimeDomainAllocationListForMultiPUSCH), DCI format 0_1 supports 1-bit field for dynamic waveform switching indication.
· When configured, 1-bit field indicates waveform for all scheduled PUSCH transmissions.


Agreement
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured, downselect between following options:
· Option 1 (configuration restriction with error case handling):
· UE does not expect resourceAllocation set to resourceAllocationType0.
· If DFT-S-OFDM is indicated and resourceAllocation set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0. 

· Option 2 (UE only uses resourceAllocation if CP-OFDM is indicated):
· If DFT-S-OFDM is indicated, UE applies type 1 resource allocation.
· If CP-OFDM is indicated, UE applies resource allocation according to resourceAllocation IE.
· Size of FDRA field is aligned between size for type 1 resource allocation and size according to resourceAllocation IE.

Agreement
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, downselect between following options:
· Option 1 (configuration restriction with error case handling):
· UE does not expect dmrs-Type to be set to type2.

· Option 2 (UE only uses dmrs-Type if CP-OFDM is indicated):
· If DFT-S-OFDM is indicated, UE applies DMRS type 1.
· If CP-OFDM is indicated, UE applies DMRS type according to dmrs-Type.

Agreement
For configuration of 1-bit dynamic waveform switching indication in DCI format 0_1/0_2 per a carrier, downselect between following options:
· Option 1: Separate configuration of presence of dynamic waveform switching field for DCI format 0_1 and DCI format 0_2.
· Option 2: Common configuration of presence of dynamic waveform switching field for DCI format 0_1 and DCI format 0_2.

RAN1#112
Agreement
For single TB scheduled by single DCI, support new 1-bit field for dynamic waveform indication from UL scheduling DCI.
Note: no change of the current size alignment procedure between UL DCI and DL DCI.


Conclusion
There is no consensus to support “Dynamic waveform switching to PUSCH transmissions with a Type 2 configured grant” in R18.

Agreement
Dynamic waveform switching in R18 is not applicable to PUSCH transmissions with a Type 1 configured grant.

Conclusion
The dynamic waveform indication in a DCI containing a dynamic uplink grant applies only to PUSCH transmission(s) corresponding to the dynamic uplink grant.

RAN1#111
Agreement
For DCI based solution, 
· For supported dynamically scheduled PUSCH, support dynamic waveform switching indication from UL scheduling DCI
Note: “Supported dynamically scheduled PUSCH” is to be confirmed in further discussion 
Note: It does not imply that the waveform switching indication applies to other transmission or not
· Indication from non-UL scheduling DCI is not supported.
Note: the working assumption made in RAN1#110b-e for “Support at least one of the following options for the dynamic waveform indication in R18” does not need to be confirmed

Working Assumption
[bookmark: _Hlk127399401]Support new 1-bit field for dynamic waveform indication from UL scheduling DCI
· Note: no change of the current size alignment procedure between UL DCI and DL DCI


Agreement
Study the necessity of the following potential enhancements to assist the scheduler in determining waveform switching:
· Reporting power headroom related information based on PCMAX,f,c applicable to a target waveform 
· Target waveform can be same or different from waveform of an actual PUSCH transmission
· FFS target RB allocation and/or target modulation order can be same or different from respective properties of an actual PUSCH transmission 
· FFS determination of target waveform, target RB allocation, target modulation order
· FFS details, e.g. report PCMAX,f,c or Type 1 power headroom for a waveform, or difference thereof between waveforms
· PHR triggering enhancements, e.g.
· Network-triggered PHR
· PH becomes lower (higher) than a threshold
· PHR triggered by waveform switching
· Reporting of recommended waveform or request to switch waveform
· Other solutions not precluded

RAN1#110bis-e
Agreement
Dynamic waveform switching enhancement in R18 is only applicable to PUSCH channel.

Working Assumption
Support at least one of the following options for the dynamic waveform indication in R18:
Alt 1: Indication from an UL scheduling DCI
· Alt 1-A: New field in scheduling DCI
· Alt 1-B: Reuse existing field in scheduling DCI
· Alt 1-B-1: Explicit indication by repurposing field, e.g.
· Add one column to TDRA table
· Add one column to MCS table(s)
· Other solutions not precluded
· Alt 1-B-2: Implicit determination from condition(s) on scheduling information, e.g.
· RA type, MSB of RA
· Number of RBs (below threshold or multiple of 2,3,5)
· Location of RB allocation within carrier and the associated MPR
· MCS below threshold
· Number of PUSCH repetitions (or whether PUSCH repetition is used) and/or TBoMS
· Number of DMRS CDM group(s) without data
· Precoding information and number of layers
· SRI
· Condition over multiple types of scheduling information
· Other types of scheduling information not precluded
· Indicated waveform applies at least to the scheduled PUSCH transmission
· FFS: Whether it also applies to subsequent transmissions, and of which type
· FFS: DCI formats can contain the indication 
· FFS: Indication applies only if condition(s) are satisfied (e.g. PDCCH occasion, /RNTI, /Search space of the scheduling DCI, latest PHR reported by the UE, etc.)
Alt 2: Indication from a non-UL scheduling DCI
· FFS: DCI formats that can provide the indication (e.g. Downlink DCI, UE-group common DCI)
· FFS: Types of subsequent transmissions to which indication is applicable

Agreement 
To study and if necessary, specify, enhancements to assist the scheduler in determining waveform switching, such as:
· Reporting power headroom related information 
· Other solutions are not precluded

Agreement
Dynamic waveform switching enhancement in R18 is applicable to PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1.
· Note: The above does not imply that dynamic switching enhancement in R18 is applicable or not applicable to other cases of PUSCH (e.g. PUSCH transmission with a Type 1 or Type 2 configured grant, PUSCH scheduled by DCI format 0_0).
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