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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#115 for maintenance phase under AI 8.8.3 – Dynamic switching between DFT-S-OFDM and CP-OFDM [2]-[24],[34]. It also summarizes contributions submitted under AI 5 related to this feature [25]-[33],[36]-[37].
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.
Contact information
Please input the contact information for each company below:
	Company
	Name
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	InterDigital
	Paul Marinier
	paul.marinier at interdigital.com
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	Tetsuya Yamamoto
	yamamoto.tetsuya001 at jp.panasonic.com

	Nokia/NSB
	Quang Nhan
	nhat-quang.nhan@nokia.com

	Nokia/NSB
	Karim Kasan
	karim.kasan@nokia.com

	LG
	Duck Hyun Bae
	Duckhyun.bae@lge.com

	Ericsson
	Ling Su
	Ling.a.su@ericsson.com

	CMCC
	Yongchang Liu
	liuyongchang@chinamobile.com

	Samsung
	Carmela Cozzo
	carmela.c@samsung.com

	Sharp
	Toshi Nogami
	nogami.toshizoh@sharp.co.jp

	Sharp
	Hiro Takahashi
	takahashi.hiroki@sharp.co.jp

	China Telecom
	Hang Yin
	yinh6@chinatelecom.cn

	ZTE
	Junfeng Zhang
	Zhang.junfeng@zte.com.cn

	Transsion
	Xingya Shen
	xingya.shen@transsion.com

	Sony
	Sam Atungsiri
	Sam.atungsiri@sony.com

	OPPO
	Zhisong Zuo
	zuozhisong@oppo.com

	vivo
	Zhipeng Lin
	zhipeng.lin@vivo.com

	Lenovo
	Lingling Xiao
	xiaoll2@lenovo.com

	CATT
	Yanping Xing
	xingyanping@catt.cn

	Xiaomi
	Xueyuan Gao 
	gaoxueyuan@xiaomi.com

	NTT DOCOMO
	Naoya Shibaike
	naoya.shibaike.eg@nttdocomo.com

	Spreadtrum
	Zhongdan Zhang
	Zhongdan.Zhang@unisoc.com

	Sony
	Sam Atungsiri
	Sam.atungsiri@sony.com

	
	
	


Collection of agreements in RAN1#115
Agreement
Update value range of RRC parameters for presence of TPI field to Enumerated {enabled}.


R1-2311005	LS to RAN1 on PHR reporting	RAN2, InterDigital
RAN2 is informing RAN1 of the outcome of their discussion on reporting P_CMAX for assumed PUSCH transmissions. RAN2 is also requesting RAN1 input on whether there is any RAN1 impact. RAN1 response needed. To be handled in agenda item 8.8. To be moderated by Paul (InterDigital).

Agreement
Send Reply LS to RAN2 LS in R1-2311005 stating:

RAN1 would like to thank RAN2 for the LS on PHR reporting. 

RAN2 asked if a UE reporting PCMAX for actual and assumed PUSCH to support the DC/CA scenario has any impact to RAN1’s design in addition to that of the single carrier case. RAN1 would like to inform RAN2 that UE reporting PCMAX for actual and assumed PUSCH to support the DC/CA scenario has no additional impact to RAN1 design compared to the single carrier scenario.

Action: RAN1 respectfully asks RAN2 to take the above information into consideration for their work

R1-2312338	Draft Reply LS on PHR reporting	Moderator (InterDigital, Inc.)

Agreement
The draft LS in R1-2312338 is endorsed. Final LS is agreed in R1-2312339.
Proposals 
Proposals for 1st Online session
	FL proposal 4-2: 
TP 4-2 in section 4.1 of R1-2312109 is endorsed for TS38.213 clause 7.7.1



TP 4-2
	Reason for change: Introduce power headroom information for assumed PUSCH in TS38.213.
Summary of changes: Description of the provision of Pcmax for an assumed PUSCH and associated conditions.
Consequences if not approved: Specification does not support reporting of power headroom information for assumed PUSCH.

7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
· if transform precoding is enabled for the actual PUSCH transmission, and the UE supports transmission of an assumed PUSCH for which transform precoding is disabled and all other parameters are the same as the actual PUSCH transmission, the UE provides PCMAX,f,c for this assumed PUSCH for the serving cell accounting for MPR, A-MPR and P-MPR applicable to the assumed PUSCH;

· if transform precoding is disabled for the actual PUSCH transmission, and the UE supports transmission of an assumed PUSCH for which transform precoding is enabled and all other parameters are the same as the actual PUSCH transmission, the UE provides PCMAX,f,c for this assumed PUSCH for the serving cell accounting for MPR, A-MPR and P-MPR applicable to the assumed PUSCH;

· otherwise, UE does not provide a PCMAX,f,c for assumed PUSCH for the serving cell.

<<< End changes >>>



	FL proposal 4-1: 
Send Reply LS to RAN2 LS in R1-2311005 stating:

RAN1 would like to thank RAN2 for the LS on PHR reporting. 

RAN2 asked if a UE reporting PCMAX for actual and assumed PUSCH to support the DC/CA scenario has any impact to RAN1’s design in addition to that of the single carrier case. RAN1 would like to inform RAN2 that UE reporting PCMAX for actual and assumed PUSCH to support the DC/CA scenario has no additional impact to RAN1 design compared to the single carrier scenario.

Action: RAN1 respectfully asks RAN2 to take the above information into consideration for their work.




Proposals for 2nd Online session
	FL proposal 4-2r1: 
TP 4-2r5 [in section 4.2 of R1-2312111] is endorsed for TS38.213 clause 7.7.1



TP 4-2r5
	Reason for change: Introduce power headroom information for assumed PUSCH in TS38.213.
Summary of changes: Description of the provision of Pcmax for an assumed PUSCH and associated conditions.
Consequences if not approved: Specification does not support reporting of power headroom information for assumed PUSCH.

7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
the UE provides  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder enabled, if supported, if transform precoder is disabled for the actual PUSCH; or  based on any applicable maximum output power reduction applicable for an assumed PUSCH with transform precoder disabled, if supported, if the transform precoder is enabled for the actual PUSCH. All other parameters used for the calculation of PCMAX,f,c(i) of the assumed PUSCH are the same as the actual PUSCH. 

<<< End changes >>>



	FL proposal 1-1: 
Dynamic waveform switching enhancement is applicable to PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with SP-CSI-RNTI.



	FL proposed conclusion 1-2: 
In R18, DCI format 0_1 or 0_2 supports at most one transform precoder indicator field. If the field is present and applicable, the field applies to all PUSCH transmissions scheduled by the DCI.
· No specification impact.



Proposals for 3rd Online session
	FL proposal 4-2r2: 
TP 4-2r6-Opt1 [in section 4.3 of R1-2312622] is endorsed as baseline for TS38.213 clause 7.7.1.
Select between following options at RAN1#116:
· Option 1: Reporting of PCMAX,f,c for assumed PUSCH is specified as per RAN1#114 agreements only.
· Option 2: Reporting of PCMAX,f,c for assumed PUSCH is specified as per RAN1#114 agreements with additional restriction that actual PUSCH is scheduled by a PDCCH indicating if transform precoder is enabled or disabled. 


TP 4-2r6-Opt1
	Reason for change: Introduce power headroom information for assumed PUSCH in TS38.213.
Summary of changes: Description of the provision of Pcmax for an assumed PUSCH and associated conditions.
Consequences if not approved: Specification does not support reporting of power headroom information for assumed PUSCH.

7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
the UE provides  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder enabled, if supported, if transform precoder is disabled for the actual PUSCH; or  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder disabled, if supported, if the transform precoder is enabled for the actual PUSCH. All other parameters used for the calculation of PCMAX,f,c(i) of the assumed PUSCH are the same as the actual PUSCH. 

<<< End changes >>>



Topic #1: Applicability of dynamic waveform switching 
A set of issues is related to the type of transmission concerned by dynamic waveform switching. 
[MP] Issue #1-1: UL CA capability
Summary of company views from contributions submitted to RAN1#115
DWS can be applied to multiple UL carriers: Xiaomi [8]
DWS can be configured on configured carriers according to UE capability: Apple [15]
Proposals on how to define UL CA capabilities (UE features):
· Differentiate by multi-CC operation type (intra-band contiguous CA vs other scenarios): NTT DOCOMO [14]
· Whether UE assumes same waveform on scheduled carriers in intra-band UL CA and inter-band UL CA: Xiaomi [8], Apple [15]
· Number of CCs in a band in which a UE can support DWS for formats 0_1/0_2 (modify feature 54-3): Qualcomm [22]


Modify UE feature 54-3 as follows: Qualcomm [22]
	54-3
	Dynamic waveform switching
	Number of CCs in a band in which a UE can support DWS for formats 0_1/0_2



	FFS
	Yes
	
	Dynamic waveform switching is not supported 
	Per band
	N/A
	N/A
	N/A
	UE is not expected to be configured with more than this number of CCs in this band if DWS is enabled in any of the carriers configured in this band.

If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
	Optional with capability signaling.



Observations on UL CA capability
From specification perspective, DWS and UL CA can be supported together. Moderator’s understanding is that the definition of UE capability with respect to UL CA is to be agreed in UE features session. Depending on the outcome, whether error cases need to be specified based on capability can be discussed thereafter.
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.
	Company
	Comments

	
	

	
	

	
	

	
	



[bookmark: _Hlk150761310][LP] Issue #1-2: Other issues
Summary of company views from contributions submitted to RAN1#115
Input is submitted on following issues on applicability. 
· PDCCH with CRC scrambled with SP-CSI-RNTI [22]
· Compatibility with R17 mTRP, R18 STxMP [16]
· DCI format 0_3 [4][6][14][16]
Companies are invited to provide their views on the two first issues. For the DCI format 0_3, as announced by Mr. Chairman in RAN1#114bis, this topic is to be discussed in MCE session.
Pre-meeting comments
PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with SP-CSI-RNTI
DWS can also be applicable to PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with SP-CSI-RNTI: Qualcomm [22]
· Otherwise, missing flexibility since multiple SP-CSI configurations are not available [22]

Please indicate if you think applicability needs to be extended to PDCCH with CRC scrambled with SP-CSI-RNTI: 
	Company
	Comments

	NTT DOCOMO
	Open. 

	ETRI
	We are okay to support.

	Panasonic
	We are OK to support.

	Spreadtrum
	PDCCH with CRC scrambled with SP-CSI-RNTI is used to activate semi-persistent CSI reporting on PUSCH. CG type 2 transmission is also activated by DCI.  Since there is no consensus to support DWS for Type 2 configured grant, no need to extended to PDCCH with CRC scrambled with SP-CSI-RNTI.

	CATT
	We are open to discuss the proposal.

	ZTE
	Could components supporting this elaborate the specification impact?

	Nokia/NSB
	Ok to discuss further. Spreadtrum brought up a valid point although, as pointed out by QC, multiple configurations exist for CG but not SP-CSI. 

	QC
	We are looking for input from gNB vendors on whether this flexibility would be helpful. Unlike CG-PUSCH, PUSCH associated with SP-CSI-RNTI follows PUSCH-config’s transformPrecoder setting and gNB may not have sufficient flexibility to pick the right waveform. 

From a spec impact standpoint, we will have to revise the description for the TPI field.

	OPPO
	We probably need to check the use case for that.

	Sony
	Open to support

	Appel
	Open to discuss this proposal.

	Sharp
	We are OK to support.

	Moderator
	@All, thanks for feedback. It seems we can discuss this further.
For spec impact, it would be to add SP-CSI-RNTI in the list in 38.214 and 38.212. 



R18 STxMP, R17 mTRP
· Clarify that DWS and STxMP are supported jointly: ETRI [16]
· DWS can be indicated per SRS resource set in DCI format (for STxMP SDM): ETRI [16]
· For R17 mTRP, apply TPI field per SRS resource set: ETRI [16]
· Scenario deals with non-collocated mTRP [16]
· Introduce implicit/explicit mapping between TPI field and SRS resource set if TPI field is unchanged [16]

Please indicate if you think there should be correction to support TPI indication per SRS resource in STxMP and mTRP operation: 
	Company
	Comments

	NTT DOCOMO
	A bit confused; in our understanding, 2-layer DFT-S-OFDM transmission is not supported even for UE with STxMP. It means for transform precoder applicability per layer, the behavior should be totally equivalent to legacy. Or are we overlook something? 

	ETRI
	We prefer to separate discussions for STxMP and Rel-17 mTRP since STxMP is more involved to MIMO maintenance whereas Rel-17 mTRP is clearly supported.

To Docomo, for STxMP, we think that one TPI field is applied to one layer with two SRS resource sets. In our understanding, it can be improved if TPI field is extended for each SRS resource set. 

Regarding Rel-17 PUSCH transmissions for mTRP, we think that each PUSCH may target different TRP and thus we propose to adapt waveforms for each PUSCH transmission.

	ZTE
	We hesitate in the late stage, we could introduce the feature with much specification impact. 

	Ericsson
	DWS is applicable to sDCI STxMP SFN and sDCI mTRP PUSCH repetitions (one DCI implies same waveform for both SRS resource sets) and mDCI STxMP without additional specification impact. 

	QC
	For DWS in mTRP with single panel UE: Can be enabled at least for SFN case.
For DWS in mTRP with multi panel UE: At least for multi DCI this can supported with no changes. 


	Samsung
	We don’t support to introduce further support for DWS requiring substantial changes in the specifications at this late stage. 

	OPPO
	We don’t think this is essential chage.

	Apple
	Open to discuss. For supporting DWS with mTRP, it could be better to make it clear whether support or not. Even the conclusion is helpful from implementation perspective.

	Sharp
	For both single DCI case and multiple DCI case, we don’t see any specification impact. For both single DCI case, we can assume same waveform for multiple SRS resource sets as same as other parameters.

	Lenovo
	We support to apply TPI field per SRS resource set in Rel-17 m-TRP based PUSCH transmission.



DCI format 0_3
TPI field:
· Use multiple bits: Vivo [4]
· Single bit if supported: Oppo [6]
· Type 1A/1B: ETRI [16]
· Discuss in MCE maintenance session: NTT DOCOMO [14]

Offline discussions Wednesday
Based on above comments, moderator suggests following proposal for applicability to SP-CSI-RNTI. It seems that majority of companies think this can be considered as essential correction given that multiple configurations for SP CSI reporting are not available for choosing a waveform, and in addition the specification impact if small.
	FL proposal 1-1: 
Dynamic waveform switching enhancement is applicable to PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with SP-CSI-RNTI.



Regarding applicability to R17 mTRP, several companies noted that DWS is applicable without specification impact at least in some cases, e.g. mDCI and sDCI if same waveform is applied to both SRS resource sets. However, there seems to be little support for introducing a second TPI field for second SRS resource set as the specification impact would be significant. Moderator suggests following conclusion which applies to both mTRP and STxMP cases.
	FL proposed conclusion 1-2: 
In R18, DCI format 0_1 or 0_2 supports at most one transform precoder indicator field. If the field is present and applicable, the field applies to all PUSCH transmissions scheduled by the DCI.
· No specification impact.



Conclusion
For next meeting, companies are invited to provide their views on the above issues.
Topic #2: Dynamic switching mechanism
[LP] Issue #2-1: Bandwidth part switching
Summary of company views from contributions submitted to RAN1#115
BWP switching from BWP with DWS not enabled to a BWP with DWS enabled:
· Reuse existing mechanism (no new agreement for the case of BWP+DWS): Intel [5], Oppo [6], Panasonic [10], China Telecom [13], Apple [15]
· Issues related to BWP switching not solved in many features [6]
· Optimization for corner case not essential [10]
· Basic coverage better guaranteed for first transmission with zero-padding[13]
· Error case already specified [15]
· UE ignores transform precoder indicator field: ZTE [3], Google [23]
· If resourceAllocation in indicated BWP set to dynamicSwitch and bit width of FDRA field of active BWP smaller than bit width of FDRA field of indicated BWP [3]
· If resource allocation is set to type 0 [23]

TP’s:
	Google [23]
	TS 38.212
7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback information (CG-DFI) to a UE.
< Unchanged parts are omitted >
-	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.
If higher layers and/or DCI set uplink resource allocation to type 0, the UE ignores this bit field. 
< Unchanged parts are omitted >
7.3.1.1.3	Format 0_2
DCI format 0_2 is used for the scheduling of PUSCH in one cell. 
< Unchanged parts are omitted >
-	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. 
-	0 bit otherwise.
If higher layers and/or DCI set uplink resource allocation to type 0, the UE ignores this bit field. 




Observations on BWP switching
5 companies think the existing mechanism for BWP switching can be used without change, while 2 companies propose to specify change to avoid error in the corner case identified in previous meeting (i.e. resourceAllocation set to dynamicSwitch, bitwidth of FDRA of target BWP larger than source BWP, TPI not configured in source BWP).
It seems that very few companies think that making change to specification to address the identified corner case would be essential correction. Moderator recommends not further considering this issue.
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 any change should be made to address bandwidth part switching scenario.
	Company
	Comments

	NTT DOCOMO
	No specification impact is necessary. 

	ETRI
	We think the current specification seems enough.

	LGE
	No specification impact is required.

	Panasonic
	No specification change is necessary.

	Spreadtrum
	No specification impact is necessary.

	CATT
	Agree with FL. No specification impact is necessary.

	ZTE
	Although we think the error case should be handled, we can accept the majority if most companies think it has no spec impact.

	Ericsson
	We share the same view as FL.

	Nokia/NSB
	Agree with FL. We think the current specs is clear enough.

	Samsung
	Agree with FL. Not needed.

	Sony
	Agree with FL

	Apple
	No specification change is necessary.

	Sharp
	We agree with FL.

	Moderator
	@All, thanks for feedback. Based on this we will not further discuss.



Conclusion
Based on above feedback, it seems that most companies believe there is nothing more to specify to address bandwidth part switching scenarios. Moderator suggests to not bring related proposals for corrections at the next meeting unless some significant new problem is identified.
[LP] Issue #2-2: Handling of FDRA type/DMRS type (specification impact)
Summary of company views from contributions submitted to RAN1#115
· Introduce restriction on RRC parameters: Oppo [6], (CMCC [11])
· Specify in TS38.212 that TPI field is 1 bit only if resourceAllocation is not set to Type 0 and DMRS-UplinkConfig is not set to type 2, and remove error case in TS38.214 [6]
· Specify “UE is not expected to be configured uplink resource allocation to type 0, if TPI field indicates that transform precoder is enabled” [11]
· Ignore TPI field if resource allocation is set to type 0: Google [23]
· Modify TS38.214: Sony [24]
· (Condition the DWS to transform precoding on configuration of FDRA type 1 for PUSCH scheduled by DCI format 0_1 or 0_2): Sony [24]
· Moderator’s note: the proposed TP does not seem to consider endorsed CR in R1-2310772
· Current description in TS 38.214 section 6.1.3 is sufficient: Panasonic [10], NTT DOCOMO [14]

TP’s:
	Company
	TP

	Oppo [6]
	----------------------- TP1 for 38.212 ----------------------
[bookmark: _Toc129874527][bookmark: _Toc19798776][bookmark: _Toc36045948][bookmark: _Toc26467247][bookmark: _Toc51852445][bookmark: _Toc36046354][bookmark: _Toc29327758][bookmark: _Toc29326608][bookmark: _Toc45209271][bookmark: _Toc36046208]7.3.1.1.2	Format 0_1
-	Transform precoder indicator – 0 or 1 bit
-	1 bit if the higher layer parameter dynamicTransformPrecoderIndicationDCI-0-1 is configured to 'enabled ' and if the UE is configured to monitor DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI, where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled; and if resourceAllocation in pusch-Config for DCI format 0_1 is not set to resourceAllocationType0 and dmrs-Type in DMRS-UplinkConfig is not set to ‘type 2’. For a DCI format 0_1 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 0, or for a DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, the bit is reserved. 
-	0 bit otherwise.
[bookmark: _Toc29326609][bookmark: _Toc51852446][bookmark: _Toc29327759][bookmark: _Toc36046209][bookmark: _Toc36045949][bookmark: _Toc45209272][bookmark: _Toc36046355][bookmark: _Toc129874528]7.3.1.1.3	Format 0_2
-	Transform precoder indicator – 0 or 1 bit
-	1 bit if the higher layer parameter dynamicTransformPrecoderIndicationDCI-0-2 is configured to 'enabled ' and if the UE is configured to monitor DCI format 0_2 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI, where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled; and if resourceAllocation in pusch-Config for DCI format 0_2 is not set to resourceAllocationType0 and dmrs-Type in DMRS-UplinkConfig is not set to ‘type 2’. For a DCI format 0_2 with CRC scrambled by CS-RNTI and the value indicated by new data indicator field is 0, or for a DCI format 0_2 with CRC scrambled by SP-CSI-RNTI, the bit is reserved.
-	0 bit otherwise.
----------------------- TP2 for 38.214 ----------------------
For PUSCH transmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, C-RNTI, or MCS-C-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the DCI with the scheduling grant was received with DCI format 0_1 or 0_2 with CRC scrambled by C-RNTI, MCS-RNTI, or CS-RNTI with NDI=1 and if the UE is configured with a higher layer parameter [dynamicTransformPrecoderIndicationDCI-0-1] in pusch-Config for DCI format 0_1 or [dynamicTransformPrecoderIndicationDCI-0-2] in pusch-Config for DCI format 0_2 and the higher layer parameter is set to ‘enabled’, 
- 	the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the Transform precoder indicator field in the DCI with the scheduling grant.
-	For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, the UE shall, for all PUSCH transmissions, consider the transform precoding either enabled or disabled according to Transform precoder indicator field in the DCI format 0_1 with the scheduling grant.
[bookmark: _Hlk149744856][bookmark: _Hlk149745378][bookmark: _Hlk149745337]-	If resourceAllocation in pusch-Config for DCI format 0_1 or resourceAllocationDCI-0-2 in pusch-Config for DCI format 0_2 is set to resourceAllocationType0, or if the resource allocation is set to resource allocation type 0 according to the DCI configuration as described in clauses 7.3.1.1.2 and 7.3.1.1.3 of [6, TS 38.212], or if dmrs-Type in DMRS-UplinkConfig is set to ‘type 2’ for this PUSCH transmission, the UE does not expect that the Transform precoder indicator field in the DCI with the scheduling grant indicates that transform precoding is enabled.


	Sony [24]
	TP for 38.214
6.1.3	 UE procedure for applying transform precoding on PUSCH
<< Unchanged text>>
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’ and the higher layer parameter resourceAllocation in pusch-Config for DCI format 0_1 or resourceAllocationDCI-0-2-r16  for DCI format 0_2 is configured to either ‘resourceAllocationType’  or is configured to ‘dynamicSwitch’ and the frequency domain resource assignment type field in the DCI indicates resource allocation type 1, 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.




Observations on handling of FDRA type/DMRS type (specification impact)
Several companies [6][10][11][14][24] discussed potential specification impact of handling of FDRA type/DMRS type. Two companies [10][14] observe that the changes endorsed after RAN1#114bis in R1-2310772 sufficiently capture error case agreed at that meeting. However, two companies [6][11] would prefer stronger restriction on RRC parameters to prevent network from configuring the TPI field with a DMRS type or FDRA type not compatible with DFT-S-OFDM, since these would only work if TPI always indicate CP-OFDM. 
Moderator’s understanding is that there is no motivation for specifying invalid combinations of RRC parameters that seem inefficient, since the purpose of specifications is not to specify network behavior. Thus, it is suggested to not introduce further changes related to handling of FDRA type and DMRS type in specifications.
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 additional specification changes are needed to address handling of FDRA type or DMRS type.
	Company
	Comments

	NTT DOCOMO
	Agree with FL – no specification work is necessary for this issue. 

	ETRI
	Agree with the feature lead.

	LGE
	Agree with FL’s observations. Current description in TS 38.214 section 6.1.3 is sufficient

	Panasonic
	We agree to FL’s observation. No specification change is necessary.

	Spreadtrum
	Agree with FL’s observation and no additional specification change is necessary.

	CATT
	Agree with FL. No spec change is needed.

	ZTE
	Agree with FL.

	Ericsson
	We share the same view as FL.

	Nokia/NSB
	Agree with FL. We think the current specs is clear enough.

	Samsung
	Agree with FL. Not needed.

	OPPO
	It seems our proposal is to avoid useless configuration of DWS bit. E.g., if you have RRC configuration of Type 0 RA, why you configure that DWS bit in the DCI? It definitely should not be allowed.
This is not further change, last meeting conclusion clearly say FFS on how to specify it, not only rely on spec. editor’s draft.

	Sony
	We share FL view – this is covered in the endorsed CR in R1-2310772.

	Apple
	Current spec is enough.

	Sharp
	We agree with FL.

	Moderator
	@All, thanks for feedback. Based on this I don’t think additional changes are agreeable.



Conclusion
Based on above feedback, it seems that most companies believe there is nothing more to specify to address handling of FDRA type/DMRS type configuration. Moderator suggests to not bring related proposals for corrections at the next meeting.
[LP] Issue #2-3: Other proposed corrections
Summary of company views from contributions submitted to RAN1#115
Vivo [4], CATT [7], Sharp [17], Lenovo [34] proposed corrections related to TPI indication. These proposed corrections are listed one-by-one below. Companies are invited to provide their views on whether they are justified (moderator’s current understanding is included as initial comment).
Pre-meeting comments
[2-3-1] Specify that UE only assumes q = 1 in the related MCS tables for PUSCH transmission dynamically switched to DFT-s-OFDM when Pi/2 BPSK modulation is applied, according to TP#2: Vivo [4]
Please indicate if you think a correction is needed for issue [2-3-1]:
	Company
	Comments

	Moderator
	The title of Table 6.1.4.1-1 is “MCS index table for PUSCH with transform precoding and 64 QAM”. It seems already clear that the tables are applicable to transform precoding only, in which case no correction is needed.

	NTT DOCOMO
	Agree with FL. 

	ETRI
	Agree with the moderator.

	Panasonic
	We agree with FL.

	Spreadtrum
	Agree with FL.

	ZTE
	Agree with FL, no need to specify this.

	Nokia/NSB
	Agree with FL.

	QC
	Not needed.

	Samsung
	Agree with FL. Not needed.

	OPPO
	Not needed.

	Sony
	Agree with FL

	Apple
	Agree with FL.

	Sharp
	Agree with FL.

	Moderator
	@All, thanks for feedback. Based on this we will not continue discussion.



[2-3-2] Second PTRS-DMRS association field (size alignment): CATT [7]
· It is possible that PTRS-DMRS association field is present for the case with transform precoder disabled while not present for the case with transform precoder enabled [7].
Please indicate if you think a correction is needed for issue [2-3-2]:
	Company
	Comments

	Moderator
	The issue would indeed exist if the condition “2 bits if PTRS-DMRS association field and […] are present” is not satisfied for transform precoder enabled. However, the size alignment paragraph added for the “PTRS-DMRS association field” results in this field being present (with padding bits) when TPI is present. Thus, additional size alignment paragraph for the “Second PTRS-DMRS association” field seems not needed.

	NTT DOCOMO
	Agree with FL. 

	ETRI
	Agree with the moderator.

	Panasonic
	We agree with FL.

	Spreadtrum
	Agree with FL.

	CATT
	Our understanding is that padding bits does not change the “PTRS-DMRS association” field for DFT-S-OFDM from not present to present. That is why we think the CR is needed.

	ZTE
	Agree with FL.

	Nokia/NSB
	Agree with FL. We think the current specs is clear enough.

	QC
	Seem to agree with CATT. Moderator’s comment isnt clear to us.

	Samsung
	Agree with FL. Not needed.

	OPPO
	Not needed.

	Moderator
	@All, thanks for feedback. Majority thinks no change is needed, although 1 company agrees with the proponent.



[2-3-3] Clarify how to solve issue on maxRank in DWS case: Sharp [17], Lenovo [34]
· Option 1: When transform precoder is enabled by transform precoder indication field, UE applies maxRank = 1 irrespective of the value configured by the higher layer parameter [34].
· Option 2: When DWS is configured, the network ensures to configure maxRank = 1

Please indicate if you think a correction is needed for issue [2-3-3]:
	Company
	Comments

	Moderator
	Contribution [17] refers to the description of “Precoding information and number of layers” field and associated Tables (7.3.1.1.2-2/2A/2B/3/3A/4/4A/5/5A). In all these Tables, the parameter maxRank is only considered if transform precoder is disabled. Therefore, no issue seems to exist if transform precoder is enabled and maxRank>1.

Contribution [34] refers to the SRI field. Size of SRI field is function of maxRank but SRI field does not restrict scheduling with Rank=1 even if maxRank>1. This can be checked by looking at Tables (7.3.1.1.2-28/28A/[…]/31F). Thus, there is no need to override configured maxRank value.

In summary, it is not clear there is any issue with configuring DWS with maxRank>1 at least when considering the above fields.

	NTT DOCOMO
	Agree with FL. 

	ETRI
	We agree with the FL.

	Panasonic
	We agree with FL.

	ZTE
	Agree with FL.

	QC
	Don’t think there is any issue.

	Samsung
	Agree with FL. Not needed.

	OPPO
	Not needed.

	Apple
	Agree with FL.

	Sharp
	Our concern was the 213 description for Table 4/4A and 5/5A seemed that the condition of maxRank=1 was applied irrespective of whether transform precoder is enabled or disabled.
3 or 4 bits according to Table 7.3.1.1.2-3A for 4 antenna ports, if txConfig = codebook, ul-FullPowerTransmission = fullpowerMode1, maxRank=1 if multipanelScheme is not configured or max{maxRank, maxRankSfn} = 1 if multipanelScheme = sfnScheme or max{maxRank, maxRankSdm} = 1 if multipanelScheme = sdmScheme, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
Therefore, we thought it seemed to be not applied for the case that transform precoder is enabled and maxRank>1.
However, we found that the caption of each table describes maxRank=1 is only applied for the case with transform precoder is disabled, and it can be applied for the case that transform precoder is enabled and maxRank>1.
[bookmark: _Hlk45185002]Table 7.3.1.1.2-3A: Precoding information and number of layers or Second Precoding information, for 4 antenna ports, if transform precoder is enabled and ul-FullPowerTransmission = fullpowerMode1, or if transform precoder is disabled, maxRank = 1, and ul-FullPowerTransmission = fullpowerMode1
Therefore, if it is common understanding current 213 description can apply as same as the caption description, we are OK to have no modification.

	Moderator
	@All, thanks for the feedback. @Sharp, thanks for the checking. Seems that no change is needed.



[2-3-4] Interpretation of SRI field: Lenovo [34]
· Reasons for change: The bit width of the SRS resource indicator (i.e., SRI) field is set to the maximum bit width required for CP-OFDM and DFT-s-OFDM, i.e., . But if maxRank is configured to be larger than 1 and the indicated waveform is DFT-s-OFDM, the valid bit width of the SRI field shall be which is smaller than  since DFT-s-OFDM supports only one layer transmission. Then which  bits of the field are used for indicating SRI for DFT-s-OFDM is not clear in current TS 38.212.

Please indicate if you think a correction is needed for issue [2-3-4]:
	Company
	Comments

	Moderator
	The change seems not necessary. As explained for issue [2-3-3] above, there is no need to make interpretation of SRI field dependent on TPI field because the UE can still be scheduled with Rank=1 even if the SRI points to a Table that supports Rank>1.

	NTT DOCOMO
	Agree with FL. 

	Panasonic
	We agree with FL.

	ZTE
	Agree with FL.

	Samsung
	It seems not needed.

	Moderator
	@All, thanks for feedback. 

	Lenovo
	Thanks for FL’s explanation, we are fine with current specification on SRI field.



[2-3-5] PTRS-DMRS association field: Lenovo [34]
· Same as DMRS sequence initialization field, PTRS-DMRS association tables are also only applicable for CP-OFDM. While in latest TS 38.212 the applicability of PTRS and DMRS association table is not correctly captured. Besides, if transform precoder indicator field is present and indicates DFT-s-OFDM, this field shall also be reserved, otherwise a UE may decode this field for DFT-s-OFDM [34].
· Another aspect is the “2 bits otherwise” has already covered the size alignment of this filed between CP-OFDM and DFT-s-OFDM, the last paragraph is not needed as DMRS sequence initialization field [34]. 

Please indicate if you think a correction is needed for issue [2-3-5]:
	Company
	Comments

	Moderator
	There does not seem to be any issue with the existing specification. The paragraph that is suggested to be deleted at the end of the description achieves the same result as what is being proposed. 

	NTT DOCOMO
	Agree with FL. 

	Panasonic
	We agree with FL.

	ZTE
	Agree with FL.

	Samsung
	It seems not needed.

	Moderator
	@All, thanks for feedback.

	Lenovo
	Firstly, we want to clarify whether “if transform precoder is enabled” in the following in current TS 38.212 means RRC parameter “transformPrecoder” is set to enabled or it also means Transform precoder indicator (i.e., TPI) field is present in DCI format 0_1 and TPI equals ‘0’. 
	7.3.1.1.2	Format 0_1
< 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 and multipanelScheme is not configured, or if maxRank=1 and maxRankSfn=1, or if maxRank=1 and maxRankSdm=1 when two PTRS ports are configured by maxNrofPortsforSdm;


We think it means the first case that RRC parameter “transformPrecoder” is set to enabled. Since if TPI field is present in DCI format 0_1, 2 or 4 bits of PTRS-DMRS association field is always present for DCI alignment. So, we want to make it clear.

Secondly, what we actually want to clarify is that PTRS and DMRS association tables are only appliable for CP-OFDM. As explained above, if TPI field is present in DCI format 0_1, 2 or 4 bits of PTRS-DMRS association field is always present for DCI alignment. However, current specification reads that Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s) even if the scheduling DCI indicating a DFT-S-OFDM waveform.  We think if DCI indicating a DFT-S-OFDM, this field shall be reserved. Therefore, we support following TP:
	-	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 by higher layers and the Transform precoder indicator field is not present, or if maxRankDCI-0-2=1 and multipanelScheme is not configured, or if maxRankDCI-0-2=1 and maxRankSfnDCI-0-2=1, or if maxRankDCI-0-2=1 and maxRankSdmDCI-0-2=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 bits otherwise., If transform precoder is disabled by higher layers and the Transform precoder indicator field is not present or if the Transform precoder indicator field is present and set to ‘1’  where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field. If the Transform precoder indicator field is present and set to ‘0’, the filed is reserved.
-[…]






TP’s for above issues
	Issue/Company
	TP

	[2-3-1]
Vivo [4]
	[bookmark: _Toc20318041][bookmark: _Toc29673213][bookmark: _Toc29673354][bookmark: _Toc11352151][bookmark: _Toc27299939][bookmark: _Toc36645577][bookmark: _Toc29674347][bookmark: _Toc137117163][bookmark: _Toc45810622]TS 38.214
6.1.4.1	     Modulation order and target code rate determination
<-------------------------------- unchanged text omitted ------------------------------->
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.
<-------------------------------- unchanged text omitted ------------------------------->

	[2-3-2]
CATT [7]
	TS 38.212
7.3.1.1.2	Format 0_1
-	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.
When the Transform precoder indicator field is present, if the bit width of Second 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 Second PTRS-DMRS association field for the case with smaller bit width until the bit width of the Second PTRS-DMRS association field for the two cases are the same.
7.3.1.1.3	Format 0_2
-	Second PTRS-DMRS association – 2 bits if PTRS-DMRS association field and SRS resource set indicator field are present and maxRankDCI-0-2>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.
When the Transform precoder indicator field is present, if the bit width of Second 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 Second PTRS-DMRS association field for the case with smaller bit width until the bit width of the Second PTRS-DMRS association field for the two cases are the same.


	[2-3-3]/[2-3-4]
Lenovo [34]
	TS 38.212
7.3.1.1.2	Format 0_1
< Unchanged parts are omitted >
-	SRS resource indicator -number of bits determined by the following: 

-	 bits according to Tables 7.3.1.1.2-28/28A/29/29B/30/30B/31/31B/31C/31D/31E/31F if the higher layer parameter txConfig = nonCodebook, and if Transform precoder indicator is present and set to ‘0’,  least significant bits (LSBs) of  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, 
-	 is the number of configured SRS resources in the SRS resource set associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_1, if the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs, and is provided enableSTx2PofmDCI,
-	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', 
< Unchanged parts are omitted >
7.3.1.1.3	Format 0_2
< Unchanged parts are omitted >
-	SRS resource indicator - number of bits determined by the following:'
-	 bits according to Tables 7.3.1.1.2-28/28A/29/29B/30/30B/31/31B if the higher layer parameter txConfig = nonCodebook, and if Transform precoder indicator is present and set to ‘0’,  least significant bits (LSBs) of  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, 
< Unchanged parts are omitted >

	[2-3-5]
Lenovo [34]
	TS 38.212
7.3.1.1.2	Format 0_1
< 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 by higher layers and the Transform precoder indicator field is not present, or if maxRank=1 and multipanelScheme is not configured, or if maxRank=1 and maxRankSfn=1, or if maxRank=1 and maxRankSdm=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 or 4 bits otherwise., If transform precoder is disabled by higher layers and the Transform precoder indicator field is not present or if the Transform precoder indicator field is present and set to ‘1’  where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field. If the Transform precoder indicator field is present and set to ‘0’, the filed is reserved.
[…]
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.
< Unchanged parts are omitted >
7.3.1.1.3	Format 0_2
< 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 by higher layers and the Transform precoder indicator field is not present, or if maxRankDCI-0-2=1 and multipanelScheme is not configured, or if maxRankDCI-0-2=1 and maxRankSfnDCI-0-2=1, or if maxRankDCI-0-2=1 and maxRankSdmDCI-0-2=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 bits otherwise., If transform precoder is disabled by higher layers and the Transform precoder indicator field is not present or if the Transform precoder indicator field is present and set to ‘1’  where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field. If the Transform precoder indicator field is present and set to ‘0’, the filed is reserved.
-[…]
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.
< Unchanged parts are omitted >



Topic #3: Assistance information for switching waveform
[HP] Issue #3-1: Reply LS to RAN2 on PHR
Related LS (R1-2311005)
	1. Overall Description:
RAN2 discussed reporting PCMAX for assumed PUSCH transmissions in RAN2#123bis, and made the following agreement:
Introduce new DWS MAC CE for reporting PHR for assumed and non-assumed PUSCH transmissions (we will not introduce a separate MAC CE just containing the assumed PHR) – We will design this to support DC/CA scenario (can indicate this to RAN1 and let us know if this has any impact to their design)
No new PHR triggers will be defined in RAN2

2. Actions:
To RAN1.
ACTION: 	RAN2 respectfully requests RAN1 to take the above agreements into account and inform RAN2 if a UE reporting PCMAX for actual and assumed PUSCH to support the DC/CA scenario has any impact to RAN1’s design in addition to that of the single carrier case.



Summary of company views from contributions submitted to RAN1#115
[bookmark: _Hlk143077250]Reply “No additional RAN1 specification impact”: ZTE [3][31], vivo [4][25], Intel [5], Oppo [6][36], InterDigital [12][26], Samsung [18][28], Nokia [20][30], Ericsson [21][32], Lenovo [27], LG [29], Huawei [33], (China Telecom [37])
Suggested other information to include in Reply LS:
· Confirm that PHR report enhancement for DWS is supported for UL CA/DC [3][31]

· Different waveforms should be assumed in RAN1 spec for the PHR calculation when 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 ' [4]
· Moderator’s note: relevant agreements were already provided in LS sent in RAN1#114. In addition, the above seems not correct, since our agreements do not state that scheduling DCI needs to have TPI field. 

· Confirm that same transmission power is assumed for both assumed waveform and indicated waveform in order to calculate the power headroom of assumed waveform based on the new enhanced PHR [2]
· Moderator’s note: this does not seem to correspond to RAN2 question. Also, there is no need to assume a transmission power for assumed waveform given that PHR information only consists of Pcmax for assumed PUSCH.

· RAN1 specification will define PCMAX,f,c, for assumed PUSCH and whether the UE provides it for a serving cell based on existing agreements [26]

· There is no conclusion on whether or not DWS is supported or not and whether a same waveform is assumed on different CCs in DC/CA scenario [27]
· It is RAN1 understanding that RAN2 has agreed that for a single carrier the UE reports in a same MAC CE a PHR for an actual PUSCH transmission, a PHR for an assumed PUSCH transmission, if present, and PCMAX,f,c. For multiple carriers, the UE reports the above information for each carrier in a same MAC CE [28]
· Moderator’s note: This does not seem to answer RAN2 question, which is specifically about Pcmax for assumed PUSCH.
 
· RAN1 confirm that RAN1’s design for dynamic switching between DFT-s-OFDM and CP-OFDM should work for both CA/DC and non-CA/DC scenarios [30]
· Mention RAN1 agreement on assumed PUSCH in RAN1#114 that “In case of no actual PUSCH transmission on a serving cell, power headroom information for assumed PUSCH is not supported” [32]
· Moderator’s note: relevant agreements were already provided in LS sent in RAN1#114.

· To calculate the power headroom of each carrier in CA/DC, the PH calculation method of assumed waveform is confirmed as the same as that of single cell scenario, i.e, the same parameters are assumed to calculate the transmission power for assumed waveform and actual waveform in each carrier under DC/CA scenario [33]
· Moderator’s note: relevant agreements were already provided in LS sent in RAN1#114.

TP’s for reply LS:
	Company
	TP

	ZTE [31]
	RAN1 would inform RAN2 that a UE reporting PCMAX for actual and assumed PUSCH supports the DC/CA scenario and has no any impact to RAN1’s design in addition to that of the single carrier case.

	Vivo [25]
	RAN1 has discussed the potential RAN1 impacts due to introduction of supporting PHR enhancement for both waveforms. RAN1 only identified that different waveforms should be assumed in RAN1 spec. for the PHR calculation when 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 ', and no RAN1 impact is identified to support PCMAX reporting for both waveforms.

	InterDigital [26]
	RAN1 specification will define PCMAX,f,c, for assumed PUSCH and whether the UE provides it for a serving cell based on existing agreements. RAN1 does not identify any issue on RAN1 specification if the UE is configured to report PCMAX for actual and assumed PUSCH information for multiple serving cells to support DC/CA scenario.

	Samsung [28]
	It is RAN1 understanding that RAN2 has agreed that for a single carrier the UE reports in a same MAC CE a PHR for an actual PUSCH transmission, a PHR for an assumed PUSCH transmission, if present, and PCMAX,f,c. For multiple carriers, the UE reports the above information for each carrier in a same MAC CE. 

Answer: RAN1 would like to inform RAN2 that support of the DC/CA scenario for PHR reporting for dynamic waveform switching does not require additional RAN1 design respect to the single carrier scenario.

	Nokia [30]
	In [1], RAN2 asked RAN1 to inform RAN2 if a UE reporting  for actual and assumed PUSCH to support the CA/DC scenario has any impact to RAN1’s design in addition to that of the single carrier case.
RAN1 confirm that RAN1’s design for dynamic switching between DFT-s-OFDM and CP-OFDM should work for both CA/DC and non-CA/DC scenarios. For the PHR reporting for actual and assumed PUSCH, the design is up to RAN2 and RAN1 have not found any RAN1 impact to support this feature for CA/DC scenario.

	Ericsson [32]
	PHR report for CA/DC has been supported since Rel-15. With the RAN1 agreement on assumed PUSCH in RAN1#114 that “In case of no actual PUSCH transmission on a serving cell, power headroom information for assumed PUSCH is not supported”, RAN1 have not found any impact to RAN1’s design with respect to PHR reporting for assumed and non-assumed PUSCH transmissions in DC/CA case that is different from that in single carrier case and expect that RAN2 can complete the work on this aspect.  

	Lenovo [27]
	RAN1 has discussed supporting DWS feature in DC/CA scenario, but there is no conclusion on whether DWS is supported or not and whether a same waveform is assumed on different CCs in DC/CA scenario. If RAN2 design new DWS MAC CE for reporting PHR for assumed and non-assumed PUSCH transmission in DC/CA scenario, there is no other impact on RAN1’s design.



Observations on Reply LS to RAN2 on PHR
All 11 companies who provided contributions and/or draft Reply LS think that there is no additional RAN1 impact if a UE reports PCMAX for actual and assumed PUSCH to support the DC/CA scenario. Moderator suggests including this information in the Reply LS since this is what is being requested by RAN2. 
Regarding other information suggested by companies, moderator recommends not including it since it is either not requested by RAN2, repeating information already provided LS from RAN1#114, or in some cases incorrect.
	FL proposal 4-1: 
Send Reply LS to RAN2 LS in R1-2311005 stating:

RAN1 would like to thank RAN2 for the LS on PHR reporting. 

RAN2 asked if a UE reporting PCMAX for actual and assumed PUSCH to support the DC/CA scenario has any impact to RAN1’s design in addition to that of the single carrier case. RAN1 would like to inform RAN2 that UE reporting PCMAX for actual and assumed PUSCH to support the DC/CA scenario has no additional impact to RAN1 design compared to the single carrier scenario.

Action: RAN1 respectfully asks RAN2 to take the above information into consideration for their work.




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 4-1 is acceptable:
	Company
	Comments

	NTT DOCOMO
	Agree with FL proposal 4-1: 

	ETRI
	Agree with the proposal 4-1.

	LGE
	Agree with FL proposal 4-1

	Panasonic
	We are fine with FL’s proposal 4-1 in principle. We think the following clarification proposed by Huawei in R1-2312231 is reasonable and could be confirmed.
To calculate the power headroom of each carrier in CA/DC, the PH calculation method of assumed waveform is confirmed as the same as that of single cell scenario, i.e., the same parameters are assumed to calculate the transmission power for assumed waveform and actual waveform in each carrier under DC/CA scenario.

	Sharp
	Agree with the FL proposal 4-1

	Spreadtrum
	Agree with FL proposal 4-1

	CATT
	Agree with FL proposal 4-1

	ZTE
	Agree with FL proposal 4-1

	Ericsson
	Support FL proposal 4-1.

	Nokia/NSB
	Agree with FL proposal 4-1

	QC
	Agree

	Apple
	Agree with FL proposal 4-1

	Moderator
	@NTT DOCOMO, ETRI, LGE, Sharp, Spreadtrum, CATT, ZTE, Ericsson, Nokia/NSB, QC, Apple: thanks for support.
@Panasonic: There is no “PH calculation” for assumed waveform. Only Pcmax is reported.

	Lenovo
	Agree with FL proposal 4-1


Offline Monday
One company (Huawei) thinks that the LS should include clarification of same assumption for the transmission power between actual PUSCH and assumed PUSCH. Moderator points out that only Pcmax,f,c of assumed PUSCH is reported (not PH type 1), thus transmission power of the PUSCH for which Pcmax,f,c is reported is not used in calculation. Furthermore, Qualcomm explains that the network can derive a “PH type 1” for assumed PUSCH by simply offsetting the reported PH type 1 for actual PUSCH with the difference between reported Pcmax,f,c of assumed PUSCH and Pcmax,f,c of actual PUSCH. Huawei explains that the concern is specifically for the CA/DC case and regarding the transmission powers of PUSCH transmissions in serving cells other than the one for which Pcmax,f,c of assumed PUSCH is reported, since these PUSCH transmissions influence the Pcmax,f,c.
Conclusion
This is issue is now closed following agreement on the Reply LS. Thank you.
 [HP] Issue #3-2: Capturing PH information for assumed PUSCH in TS38.213
Related agreement:
	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.


Proposals related to capturing agreements
· Introduce the calculation of two Type 1 power headroom reports assuming CP-OFDM and DFT-s-OFDM waveforms respectively when a Type 1 PHR reported is actual PHR, DWS is enabled for the DCI scheduling the PUSCH and the enhanced PHR report is enabled: Vivo [4]

· Specify reporting of PCMAX,f,c(i) of assumed PUSCH as per RAN1 agreement in TS38.213: InterDigital [12]

· Discuss whether/how to capture following in specifications: NTT DOCOMO [14]
· 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.
· 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.

· Specify Type 1 PH report for an assumed PUSCH transmission when DWS is enabled and PHR reporting for the assumed PUSCH transmission is enabled: Samsung [18]
· Add description of assumed PHR in TS 38.213: China Telecom [37]

TP’s:
	Vivo [4]
	7.7.1	Type 1 PH report
If a UE determines that a Type 1 power headroom report for an activated serving cell is based on an actual PUSCH transmission then, for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell , the UE computes the Type 1 power headroom report as 
 [dB]
where , , , , ,  and  are defined in clause 7.1.1. 
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 UE is configured with the higher layer parameter assumedPUSCHInfo set to 'enabled ', two Type 1 power headroom reports shall be calculated as described above assuming that transform precoding is applied and not applied respectively. 

	InterDigital [12]
	If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
· if transform precoding is enabled for the actual PUSCH transmission, and the UE supports transmission of an assumed PUSCH for which transform precoding is disabled and all other parameters are the same as the actual PUSCH transmission, the UE provides PCMAX,f,c for this assumed PUSCH for the serving cell accounting for MPR, A-MPR and P-MPR applicable to the assumed PUSCH;

· if transform precoding is disabled for the actual PUSCH transmission, and the UE supports transmission of an assumed PUSCH for which transform precoding is enabled and all other parameters are the same as the actual PUSCH transmission, the UE provides PCMAX,f,c for this assumed PUSCH for the serving cell accounting for MPR, A-MPR and P-MPR applicable to the assumed PUSCH;

· otherwise, UE does not provide a PCMAX,f,c for assumed PUSCH for the serving cell.

	Samsung [18]
	[bookmark: _Hlk149749447]If a UE is provided 
· assumedPUSCHInfo = 'enabled', and
· dynamicTransformPrecoderIndicationDCI-0-1= 'enabled' and transform precoder indicator field in a DCI format 0_1 scheduling a PUSCH transmission indicates whether transform precoder is enabled or disabled, or dynamicTransformPrecoderIndicationDCI-0-2= 'enabled' and transform precoder indicator field in a DCI format 0_2 scheduling a PUSCH transmission indicates whether transform precoder is enabled or disabled,
the UE additionally provides   based on  for transform precoder enabled if the transform precoder indicator field indicates disabled or based on  for transform precoder disabled if the transform precoder indicator field indicates enabled.



Observations on capturing PH information for assumed PUSCH
5 companies (vivo [4], InterDigital [12], NTT DOCOMO [14], Samsung [18], China Telecom [37]) propose capturing PH information for assumed PUSCH in TS38.213. One company [14] identified parts of the RAN1 agreement that are not currently captured in a specification.
2 companies ([4][18]) propose to capture reporting of a Power headroom type 1 based on Pcmax of assumed PUSCH, instead of directly Pcmax of assumed PUSCH as agreed in RAN1#114. Moderator suggests specifying only what has been agreed, i.e. PH information for assumed PUSCH consists of Pcmax of assumed PUSCH. There is no agreement that PH information for assumed PUSCH consists of a new “type” of power headroom type 1. This would require further agreements and assumptions (e.g. on transmission power) that seem unnecessary. RAN2 is also designing the new MAC CE’s [35] based on what RAN1 already agreed (Pcmax for assumed PUSCH and not “PH type 1” for assumed PUSCH).
Moderator also recommends that all other aspects of the agreement from RAN1#114 as identified in [14] are also captured in the specification. This includes: when Pcmax of assumed PUSCH is supported (actual PUSCH transmission on a serving cell, DWS field configured for at least one DCI format, assumed PUSCH transmission is supported); and the definition of Pcmax of assumed PUSCH (same parameters as actual PUSCH but different waveform, assuming MPR, A-MPR and P-MPR applicable to assumed PUSCH). Following TP captures the above.
	FL proposal 4-2: 
TP 4-2 [in section 4.x of R1-23xxxxx] is endorsed for TS38.213 clause 7.7.1



TP 4-2
	Reason for change: Introduce power headroom information for assumed PUSCH in TS38.213.
Summary of changes: Description of the provision of Pcmax for an assumed PUSCH and associated conditions.
Consequences if not approved: Specification does not support reporting of power headroom information for assumed PUSCH.

[bookmark: _Toc29894826][bookmark: _Toc20311570][bookmark: _Toc12021458][bookmark: _Toc26719395][bookmark: _Toc146789746][bookmark: _Toc29899125][bookmark: _Toc45699180][bookmark: _Toc29899543][bookmark: _Toc29917280][bookmark: _Toc36498154]7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
· if transform precoding is enabled for the actual PUSCH transmission, and the UE supports transmission of an assumed PUSCH for which transform precoding is disabled and all other parameters are the same as the actual PUSCH transmission, the UE provides PCMAX,f,c for this assumed PUSCH for the serving cell accounting for MPR, A-MPR and P-MPR applicable to the assumed PUSCH;

· if transform precoding is disabled for the actual PUSCH transmission, and the UE supports transmission of an assumed PUSCH for which transform precoding is enabled and all other parameters are the same as the actual PUSCH transmission, the UE provides PCMAX,f,c for this assumed PUSCH for the serving cell accounting for MPR, A-MPR and P-MPR applicable to the assumed PUSCH;

· otherwise, UE does not provide a PCMAX,f,c for assumed PUSCH for the serving cell.

<<< End changes >>>



Pre-meeting comments
Please indicate if your company position was incorrectly captured. 
Please indicate if FL proposal 4-2 (TP 4-2) is acceptable. 
	Company
	Comments

	NTT DOCOMO
	Fine. 

	ETRI
	Support

	LGE
	Agree with FL’s observation. UE does not need to calculate two values of Type 1 power headroom report unnecessarily only to get Pcmax of the assumed PUSCH since transmitting two Pcmax in DWS MAC CE are the agreement RAN1 made.

	Panasonic
	We support the FL proposal 4-2.

	Sharp
	Firstly, it seems companies have different understanding on which information for assumed PUSCH is included in enhance PHR MAC CE:
Option 1: Power headroom and Pcmax for assumed waveform
Option 2: Pcmax only for assumed waveform
If Option 2 is assumed, we think there is no necessity to describe about Pcmax for assume waveform on 38.213 since 38.213 has not been describing any calculation for PCMAX,f,c for PHR.

	Spreadtrum
	Support.

	Ericsson
	Support TP 4-2.

	Nokia/NSB
	It seems OK.

	QC
	FL’s TP looks good. Note that we agreed that UE would only report Pcmax.

	OPPO
	We are ok with the proposal.

	Sharp2
	Based on the further check, now we think the calculation of PCMAX can be described in 38.213 as same as Type 3 PHR case. Therefore, we are OK with TP 4-2.

	Moderator
	@All, thanks for support. We can check further offline.

	Lenovo
	Support.



Offline discussions after Tuesday online session
Following presentation of TP 4-2 during Tuesday online session, possible changes were discussed offline leading to following revision:
TP 4-2r1
	Reason for change: Introduce power headroom information for assumed PUSCH in TS38.213.
Summary of changes: Description of the provision of Pcmax for an assumed PUSCH and associated conditions.
Consequences if not approved: Specification does not support reporting of power headroom information for assumed PUSCH.

7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
the UE provides  for an assumed PUSCH with transform precoder enabled, if supported, if transform precoder is disabled for the actual PUSCH; or  for an assumed PUSCH with transform precoder disabled, if supported, if the transform precoder is enabled for the actual PUSCH. All other parameters of the assumed PUSCH are the same as the actual PUSCH. 

· if transform precoding is enabled for the actual PUSCH transmission, and the UE supports transmission of an assumed PUSCH for which transform precoding is disabled and all other parameters are the same as the actual PUSCH transmission, the UE provides PCMAX,f,c for this assumed PUSCH for the serving cell accounting for MPR, A-MPR and P-MPR applicable to the assumed PUSCH;

· if transform precoding is disabled for the actual PUSCH transmission, and the UE supports transmission of an assumed PUSCH for which transform precoding is enabled and all other parameters are the same as the actual PUSCH transmission, the UE provides PCMAX,f,c for this assumed PUSCH for the serving cell accounting for MPR, A-MPR and P-MPR applicable to the assumed PUSCH;

· otherwise, UE does not provide a PCMAX,f,c for assumed PUSCH for the serving cell.

<<< End changes >>>



After some further offline discussions, the following revision is suggested (also removing crossed-out text):
TP 4-2r2
	Reason for change: Introduce power headroom information for assumed PUSCH in TS38.213.
Summary of changes: Description of the provision of Pcmax for an assumed PUSCH and associated conditions.
Consequences if not approved: Specification does not support reporting of power headroom information for assumed PUSCH.

7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
the UE provides  based on any power reduction applicable to for an assumed PUSCH with transform precoder enabled, if supported, if transform precoder is disabled for the actual PUSCH; or  based on any power reduction applicable to for an assumed PUSCH with transform precoder disabled, if supported, if the transform precoder is enabled for the actual PUSCH. All other parameters of the assumed PUSCH are the same as the actual PUSCH. 

<<< End changes >>>



Following update is proposed to avoid misinterpretation of “power reduction”. The wording is now aligned with TS38.101 section 6. The reduction is for the maximum output power.
TP 4-2r3
	Reason for change: Introduce power headroom information for assumed PUSCH in TS38.213.
Summary of changes: Description of the provision of Pcmax for an assumed PUSCH and associated conditions.
Consequences if not approved: Specification does not support reporting of power headroom information for assumed PUSCH.

7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
the UE provides  based on any maximum output power reduction applicable to for an assumed PUSCH with transform precoder enabled, if supported, if transform precoder is disabled for the actual PUSCH; or  based on any maximum output power reduction applicable to for an assumed PUSCH with transform precoder disabled, if supported, if the transform precoder is enabled for the actual PUSCH. All other parameters of the assumed PUSCH are the same as the actual PUSCH. 

<<< End changes >>>



 
Offline session Wednesday
TP 4-2r4
	Reason for change: Introduce power headroom information for assumed PUSCH in TS38.213.
Summary of changes: Description of the provision of Pcmax for an assumed PUSCH and associated conditions.
Consequences if not approved: Specification does not support reporting of power headroom information for assumed PUSCH.

7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
the UE provides  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder enabled, if supported, if transform precoder is disabled for the actual PUSCH; or  based on any applicable maximum output power reduction applicable for an assumed PUSCH with transform precoder disabled, if supported, if the transform precoder is enabled for the actual PUSCH. All other parameters used for the calculation of PCMAX,f,c(i) of the assumed PUSCH are the same as the actual PUSCH. 

<<< End changes >>>



	FL proposal 4-2r1: 
TP 4-2r5 [in section 4.2 of R1-2312111] is endorsed for TS38.213 clause 7.7.1



TP 4-2r5
	Reason for change: Introduce power headroom information for assumed PUSCH in TS38.213.
Summary of changes: Description of the provision of Pcmax for an assumed PUSCH and associated conditions.
Consequences if not approved: Specification does not support reporting of power headroom information for assumed PUSCH.

7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
the UE provides  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder enabled, if supported, if transform precoder is disabled for the actual PUSCH; or  based on any applicable maximum output power reduction applicable for an assumed PUSCH with transform precoder disabled, if supported, if the transform precoder is enabled for the actual PUSCH. All other parameters used for the calculation of PCMAX,f,c(i) of the assumed PUSCH are the same as the actual PUSCH. 

<<< End changes >>>



Offline session Thursday
Following Wednesday online session, two Options are considered for the description of power headroom information for assumed PUSCH in 38.213. 
Option 1 in TP 4-2r6-Opt1 is the same as TP 4-2r5 (except for deleting duplicate word “applicable” that was left as typo) and aims at capturing agreement made at RAN1#114. 
Option 2 in TP 4-2r6-Opt2 contains additional phrase in first paragraph that introduces restriction to only PUSCH scheduled by PDCCH that contains the TPI. Such restriction is not indicated in RAN1#114 agreement. One company thinks that following agreement made at RAN1#110bis-e for the dynamic switching indication (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) means that it also restricts PUSCH for reporting assistance information, but other companies disagree since this does not talk about PHR enhancement.
TP 4-2r6-Opt1
	Reason for change: Introduce power headroom information for assumed PUSCH in TS38.213.
Summary of changes: Description of the provision of Pcmax for an assumed PUSCH and associated conditions.
Consequences if not approved: Specification does not support reporting of power headroom information for assumed PUSCH.

7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
the UE provides  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder enabled, if supported, if transform precoder is disabled for the actual PUSCH; or  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder disabled, if supported, if the transform precoder is enabled for the actual PUSCH. All other parameters used for the calculation of PCMAX,f,c(i) of the assumed PUSCH are the same as the actual PUSCH. 

<<< End changes >>>



TP 4-2r6-Opt2
	Reason for change: Introduce power headroom information for assumed PUSCH in TS38.213.
Summary of changes: Description of the provision of Pcmax for an assumed PUSCH and associated conditions.
Consequences if not approved: Specification does not support reporting of power headroom information for assumed PUSCH.

7.7.1	Type 1 PH report
<<< Start changes >>>
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
[bookmark: _Hlk151084918]If a UE provides a Type 1 power headroom report for an activated serving cell based on an actual PUSCH transmission scheduled by a PDCCH indicating if transform precoder is enabled or disabled, is provided assumedPUSCHInfo, and dynamicTransformPrecoderIndicationDCI-0-1 or dynamicTransformPrecoderIndicationDCI-0-2 is set to enabled for the active bandwidth part of the serving cell:
the UE provides  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder enabled, if supported, if transform precoder is disabled for the actual PUSCH; or  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder disabled, if supported, if the transform precoder is enabled for the actual PUSCH. All other parameters used for the calculation of PCMAX,f,c(i) of the assumed PUSCH are the same as the actual PUSCH. 

<<< End changes >>>



The following observations are made:
· There is no difference between Option 1 and Option 2 for “which PUSCH” the PHR is transmitted in.
· e.g. Option 2 does not prevent including Pcmax for assumed PUSCH for serving cell 2 in PHR transmitted in CG PUSCH of serving cell 1
· There is no difference in selected PHR format/MAC CE based on RAN2 agreements (“If DWS is configured for the MAC entity transmitting PHR, the UE uses the new PHR format for PHR reporting”)
· There would be a difference in the contents of the MAC CE:
· In Option 2, Pcmax for assumed PUSCH will be included in fewer cases
· Existence of Pcmax for assumed PUSCH in multiple entry PHR is indicated with Ei field
· For single entry PHR, it seems that the size is the same since field for Pcmax for assumed PUSCH is always present. 
Possible benefits of introducing additional restriction (Option 2):
· Less overhead as the information would be reported for fewer PUSCHs (multiple-entry PHR only)
· Relax implementation for reporting PHR in case of a CG-PUSCH
· Information for CG-PUSCH may be less relevant given waveform cannot be switched.
Possible drawbacks of introducing additional restriction (Option 2):
· Information for CG-PUSCH no longer available, thus not possible to know whether to override CG-PUSCH with DG-PUSCH with better waveform in subsequent CG occasions.
· Network would not get information in predictable manner, i.e. in case triggered PHR is included in CG-PUSCH the info is not available for that serving cell.
· Additional implementation complexity since in existing PHR implementation PHY does not need to consider grant type.

Company preferences:
Option 1: As per RAN1#114 agreement, no additional restriction on actual PUSCH
· Qualcomm, Ericsson, Nokia (1st preference), InterDigital, Xiaomi, LG, Panasonic (1st preference), Sharp
Option 2: Pcmax for assumed PUSCH is only reported for actual PUSCH scheduled by PDCCH indicating transform precoder
· Samsung, Huawei, Vivo, Nokia (2nd preference), Panasonic (2nd preference)
OK with either Options: Mediatek
8 companies prefer Option 1 (as first preference) while 3 companies prefer Option 2. One company is fine with either Option. Moderator suggests following way forward:
· Endorse TP that implements existing agreements. 
· Only the RAN1#114 agreements seem relevant for the reporting of PCMAX,f,c for assumed PUSCH. The RAN1#110bis-e 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) does not imply anything for the type of PUSCH for which reporting of Pcmax for assumed PUSCH is applicable.
· Considering that 3 companies prefer Option 2, it is reasonable to let companies further analyze both options and take a decision between Option 1 and Option 2 at RAN1#116.
 
	FL proposal 4-2r2: 
TP 4-2r6-Opt1 [in section 4.3 of R1-2312622] is endorsed as baseline for TS38.213 clause 7.7.1.
Select between following options at RAN1#116:
· Option 1: Reporting of PCMAX,f,c for assumed PUSCH is specified as per RAN1#114 agreements only.
· Option 2: Reporting of PCMAX,f,c for assumed PUSCH is specified as per RAN1#114 agreements with additional restriction that actual PUSCH is scheduled by a PDCCH indicating if transform precoder is enabled or disabled. 


 
Conclusion
Unfortunately, it was not possible to agree on a TP for TS 38.213 to capture RAN1#114 agreements. Companies can provide more technical analysis on Option 1 vs Option 2 in RAN1#116 unless the situation resolves itself before that.
[HP] Issue #3-3: Other issues related to assistance information   
The following scenario was raised during RAN1#115 as potential issue to discuss as part of RAN1 maintenance.
· Assume feature “PHR enhancement for dynamic waveform switching” is defined on per-band basis (note: it seems unclear if per-band is agreed for FG 54-3a).
· UE reports it is capable of “PHR enhancement for dynamic waveform switching” in band A but not band B.
· UE is configured with UL CA with carriers in band A and band B, and TPI is configured for DCI format(s) in at least one BWP of a serving cell in band B.
Following options could be considered:
a) UE does not expect to be configured with assumedPUSCHInfo within PHR-config
b) UE can be configured with assumedPUSCHInfo. UE does not report Pcmax for assumed PUSCH for serving cells in band B
c) Up to RAN2 to discuss and decide.
d) [Other]
Companies may provide views about above scenario in next meeting.
Topic #4: RRC parameters
[MP] Issue #4-1: Configuration of DWS
Summary of company views from contributions submitted to RAN1#115
RAN1 to update the RRC parameter list for supporting DWS of PUSCH transmission scheduled by DCI0_3 via including the RRC parameter provided in Table 3: Vivo [4]

Table 3. New RRC parameter for supporting DWS of PUSCH scheduled by DCI0_3
	Sub-feature group
	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description

	Dynamic waveform switching
	PUSCH-Config
	[bookmark: _Hlk150129257]dynamicTransformPrecoderIndicationDCI-0-3
	New
	Configures whether the field "Transform precoder indicator" is present or not in DCI format 0_3. If the field is set to enabled, DWS field is present in DCI format 0_3 and UE follows DWS field. If the field is set to disabled, DWS field is not present in DCI format 0_3 and UE follows legacy parameter (transformPrecoder) when scheduled using DCI format 0_3.



Send LS to RAN2 to update value range of RRC parameters for presence of TPI field to Enumerated {enabled}: NEC [9]
· Current value range {enabled, disabled} requires two ASN.1 encoded bits, only 1 is required.

Observations on RRC parameter(s)
On the RRC parameter for presence of TPI field in DCI format 0_3, moderator’s understanding is that this is dependent on outcome of discussion in multi-carrier enhancement session.
On the value range for the presence of TPI field, such consideration seems valid but may be more related to RAN2 expertise.
Pre-meeting comments
Please indicate if would like to add your company position to the summary above.
Please indicate if you think RAN1 should agree and send LS to RAN2 to update value range of  dynamicTransformPrecoderIndicationDCI-0-1 / dynamicTransformPrecoderIndicationDCI-0-2, or leave this discussion to RAN2.
	Company
	Comments

	Ericsson
	There is no need for further discussion in RAN1, since RAN2 can decide the value range based on the previous RAN1 LS. 

	QC
	We should at least let RAN2 know that three states are not needed.

	NEC
	RAN1 does not need to send independent LS to RAN2. However, RAN1 should update its RRC parameter description in comb RRC parameter LS to RAN2. RAN2 needs RAN1’s input to decide the value range. RAN2 does not know whether there are some deeper considerations in RAN1 thus they wrongly implement RRC parameter based on RAN1’s LS without any modifications.

	
	

	
	

	
	

	
	


Conclusion
Following agreement to update value range of parameters enabling TPI field in DCI format 0_1/0_2, the issue is concluded.
RAN1 reached following agreement in multi-carrier enhancements session. This means that additional RRC parameter for enabling TPI for DCI format 0_3 is not required.
Agreement
Alt 1: The combination of DCI format 0_3 and Rel-17/18 PUSCH coverage enhancements (DWS, TBoMS, Available Slot counting, DM-RS bundling) is not supported.
Topic #5: Other issues
[LP] Issue #5-1: Power control
Summary of company views from contributions submitted to RAN1#115
Modify PUSCH power control adjustment functionality if Pcmax increases after switch to DFT-S-OFDM?
· Yes (if existing mechanism does not allow reaching increased Pcmax): Nokia [20]
· Otherwise, lose some benefit from DWS [20]
· No: InterDigital [12], LG [19]
· PUSCH transmission power can still increase even if TPC commands are not accumulated [12]
· Can increase power at subsequent occasion after Pcmax is increased [12]
· Situation where UE reaches Pcmax and then Pcmax increases already exists in legacy [12]
· gNB can anticipate and switch waveform before Pcmax is reached [19]

Introduce prioritization based on waveform for transmission power reductions?
· Yes: Ericsson [21]
· Otherwise, power increase on UL CC with coverage issue is smaller than is possible if DFT-S-OFDM used on this carrier [21]
· No: InterDigital [12]
· Priority of contents does not depend on whether transform precoding is enabled [12]

	Company
	TP

	Ericsson [21]
	(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.



Observations on power control
The above two issues related to power control were raised at RAN1#114bis by same respective companies. Based on inputs received at this meeting, it seems that no other company thinks that the issues exist or warrant essential correction. 
Moderator suggests not discussing these further unless significant number of companies indicate during RAN1#115 that they would support corresponding corrections.
Pre-meeting comments
Please indicate if your company position was incorrectly captured. 
Please indicate if you would support correction(s) to address any of the above issues.
	Company
	Comments

	Ericsson
	We suggest companies have a second thought on the performance of dynamic waveform switching in UL CA case, especially in comparison with single-carrier case. 

Regarding power reduction in UL CA, take an example of a PC2 UE, which supports 23dBm and 26dBm respectively for two carriers. PCMAX,1, PCMAX,2, and PCMAX are capped respectively by 23dBm, 26dBm, and 26dBm. The maximum PUSCH transmission power on the two carriers is respectively 23dBm and 26dBm, while the total transmission power is also capped by 26dBm. It is very often that power reduction has to happen to make sure the total power would not exceed PCMAX.

Dynamic waveform switching improves UL coverage indirectly via higher PUSCH transmission power. Given power reduction is common for UL CA scenario, without a prioritization in power allocation, there is no guarantee that dynamic waveform switching for PUSCH transmission in a carrier would lead to higher PUSCH transmission power in the carrier.

	Nokia/NSB
	We suggest discussing the issue with closed-loop power control. Even if sum of the accumulated TPC commands goes way beyond PCmax at the time instance (i-i0), i.e., PCmax_CP-OFDM, it’s likely that the gNB will schedule the PUSCH at time instance i with a smaller number of PRBs and MCS (because the UE is in coverage shortage, that’s why waveform is switched). With this decrement (reflected in dB reduction), it’s likely that the PPUSCH at time instance i would go below PCmax at the time instance i, i.e., PCmax_DFT-s-OFDM. Therefore, the issue exists even if the gNB intentionally increase the TPC command values before switching. 
On the other hand, if we wait for one PUSCH transmission before the switch then the design of DWS feature is suboptimal because the one PUSCH is always wasted before the switching being valuable.

	
	

	
	

	
	


Conclusion
There seems to be little interest from companies other than proponents to discuss power control aspects. Moderator suggests to identify additional support if these issues are to be brought again in RAN1#116. 
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Appendix: Previous agreements
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.
· 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.

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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