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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 proposals submitted in RAN1#116 for maintenance phase under AI 8.6 – Maintenance on Further NR Coverage Enhancements and that are related to the above objective (Dynamic switching between DFT-S-OFDM and CP-OFDM). 
Here is the color code used in this summary:
· FL observations
· FL proposals
· Questions for the inputs from companies
· FL summary based on the companies’ input
· RAN1 agreements
A [LP]/[MP]/[HP] tag indicates envisioned priority of each issue in this meeting.
Contact information
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	Sam Atungsiri
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	OPPO
	Zhisong Zuo
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	vivo
	Zhipeng Lin
	zhipeng.lin@vivo.com

	Lenovo
	Lingling Xiao
	xiaoll2@lenovo.com

	CATT
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	Xiaomi
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	Apple
	Chunhai Yao
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Collection of agreements in RAN1#116
[TBD]

Proposals 
Proposals for 1st Online session
	FL proposal 1-1r1: 
RAN1 to select between following Options in RAN1#116:
For the reporting of PCMAX,f,c for assumed PUSCH as agreed in RAN1#114, applicable PUSCH include:
· Option 1: Any PUSCH
· Option 2: PUSCH dynamically scheduled by DCI format with TPI
· Option 3: As indicated by UE capability, (a) for any PUSCH or (b) for PUSCH dynamically scheduled by DCI format with TPI


First preferences:
· Option 1 (10): Spreadtrum, Intel, CATT, Panasonic, InterDigital, Ericsson, NTT DOCOMO, LGE, Qualcomm, Lenovo
· Option 2 (6): Huawei, vivo, ZTE, China Telecom, Samsung, Nokia/NSB
Corresponding TPs:
· Option 1: TP 4-2r6-Opt1 in section 5.1
· Option 2: TP 4-2r6-Opt 2 or Samsung [9] in section 5.1
Proposals for 2nd Online session
Topic #1: Assistance information for switching waveform
[HP] Issue #1-1: Condition for including PH information for assumed PUSCH
Related agreements from previous meetings
	Agreement (RAN1#114)
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 (RAN1#114)
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 (RAN1#110bis-e)
Dynamic waveform switching enhancement in R18 is applicable to PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1.
· Note: The above does not imply that dynamic switching enhancement in R18 is applicable or not applicable to other cases of PUSCH (e.g. PUSCH transmission with a Type 1 or Type 2 configured grant, PUSCH scheduled by DCI format 0_0).



Summary of company views from contributions submitted to RAN1#116
[bookmark: _Hlk143077250]Option 1: No restriction related to how PUSCH is scheduled for the provision of PCMAX,f,c for assumed PUSCH.
Prefer: Spreadtrum [2], (Intel [6]), CATT [7], Panasonic [11], InterDigital [12], Ericsson [13], NTT DoCoMo [14], LG [15], Qualcomm [16]
· Restriction is not included in RAN1#114 agreement [2][7][11][13][14][16]. Condition was considered but instead decided to go with whether TPI is configured or not in BWP instead [11].
· PCMAX information for CG PUSCH is helpful for waveform determination of DG PUSCH in same serving cell [2], indicate whether to override with DG-PUSCH in future occasions [2][12] or modify frequency allocation of CG PUSCH [12].
· Specifying restriction adds UE complexity since currently UL MAC CE contents is independent of grant type [2][7][11][12][14]. Procedures to conditionally report PHR do not currently exist [16].
· Specifying restriction would force network to configure CG PUSCH occasions so that they don’t overlap with PHR report transmission to obtain the information [13]. Otherwise, reduced frequency of reports containing PCMAX information results in DWS not triggered timely with UL coverage loss [13][15].
· No/little technical benefit of specifying restriction [14], overhead benefit depends on periodicities of PHR report and CG PUSCH [13].




Option 2: PCMAX,f,c for assumed PUSCH can only be provided if PUSCH is scheduled by DCI with TPI field.
Prefer: Huawei [3], vivo [4], ZTE [5], China Telecom [8], Samsung [9], Nokia [10]
· For the information to be reported in a PUSCH, a prerequisite is that DWS is supported for this PUSCH [3][4][5]. DWS is not supported PUSCH other than indicated by agreement from RAN1#110bis-e [3][10]. RAN1#114 agreement did not address/concern this issue [4].
· Specifying restriction has no impact on MAC specifications [3].
· Specifying restriction can save overhead since MAC CE design includes field indicating whether PHR for assumed PUSCH is present [8].
· Time budget for reporting PHR in CG PUSCH is tight, adding PCMAX for assumed PUSCH is challenging for implementation [3].
· No clear benefit of providing for non-DWS-supported PUSCH transmissions [3], parameters of non-DWS-supported PUSCH transmissions are likely different from those of DWS-supported PUSCH transmissions [5].
· When DWS is supported, network should schedule new PUSCH via DCI instead of waiting for next CG occasion to guarantee performance [8].
· Fields indicating presence of PCMAX for assumed PUSCH for each cell would be redundant [8].

Other observations/proposals:
· Both options are feasible, no significant difference: Nokia [10], InterDigital [12]
· If it is not possible to converge, define new UE capability/add component in FG for enhanced PHR to allow UE to select is own implementation: NTT DoCoMo [14]

TPs:
	Company
	TP

	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 >>>

	Samsung [9]
	7.7.1	Type 1 PH report
============================== Unchanged Text Omitted ====================================
-	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 scheduled by a DCI format that includes a transform precoder indicator bit, is provided phr-AssumedPUSCH-Reporting, 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 transform precoder is disabled for the actual PUSCH 
·  based on any applicable maximum output power reduction for an assumed PUSCH with transform precoder disabled, 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 of TP for TS 38.213   =================================



Observations on PH information for assumed PUSCH
9 companies prefer Option 1 (no restriction to how PUSCH is scheduled) while 7 companies prefer Option 2 (only if PUSCH is scheduled by DCI with TPI field). The arguments could be summarized as follows:
Procedural: For Option 1, one observes that the RAN1#114 agreement introducing Pcmax for assumed PUSCH does not specify a restriction based on how it is scheduled and that such type of restriction does not exist in PHR procedures. For Option 2, one considers that reporting of Pcmax for assumed PUSCH is a DWS enhancement and that such enhancement was only agreed to be applicable for PUSCH scheduled by DCI format 0_1/0_2 in RAN1#110bis-e.
Technical benefit: For Option 1, one considers that providing the information for PUSCH even if not scheduled with TPI is useful to help the network decide the best waveform in subsequent PUSCH. For Option 2, one considers that the information is generally not useful because the frequency allocation could differ, and that not transmitting it would save overhead.
Complexity: For Option 1, one considers that adding condition based on type of scheduling for the provision of Pcmax for assumed PUSCH would increase UE complexity since this is not needed in existing PHR procedures and would increase network complexity to avoid overlap between PHR and CG occasions. For Option 2, one considers that providing Pcmax for assumed PUSCH could be challenging when PHR is provided for CG PUSCH.


For Option 1, in moderator’s understanding no new agreement is needed other than endorsing TP such as TP 4-2r6-Opt1.
For Option 2, in moderator’s understanding a new agreement is needed because there is no existing agreement stating that the UE provides PCMAX for assumed PUSCH if the PUSCH is scheduled by a PDCCH with TPI field. RAN1 also needs to send LS to RAN2 to inform of new agreement.
One company [14] suggested as possible compromise that the provision of PCMAX for assumed PUSCH for certain transmissions (e.g. CG PUSCH) be subject to UE capability, e.g. UE capability for PCMAX for assumed PUSCH could be disabled for all transmissions, enabled for PUSCH scheduled by DCI format with TPI only, or enabled for any PUSCH. This could be considered as Option 3.
	FL proposal 1-1: 
RAN1 to select between following Options in RAN1#116:
· Option 1: Reporting of PCMAX,f,c for assumed PUSCH is specified as per RAN1#114 agreements, with no additional restriction related to how PUSCH is scheduled for the provision of PCMAX,f,c for assumed PUSCH..
· 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 DCI format with TPI only.
· Option 3: Reporting of PCMAX,f,c for assumed PUSCH is specified as per RAN1#114 agreements and UE indicates capability to provide the PCMAX,f,c for assumed PUSCH (a) for any PUSCH, or (b) only for PUSCH scheduled by DCI format with TPI.



Pre-meeting comments
Please indicate if your company position was incorrectly captured or if you would like to add your company position to the summary above. Please also indicate your (first/second/third) preferences between Option 1, Option 2 and Option 3 above.
	Company
	Comments

	China Telecom
	Support Option 2.
Since the basic design of PHR-reporting enhancement is under DWS, we think the PHR-reporting for assumed PUSCH is only applicable for the supported cases, i.e., DCI format 0_1/0_2.
On the other hand, when DWS is supported, the network would prefer to schedule a new PUSCH via DCI instead of waiting for the next configured UL slot to guarantee transmission performance. Consider extra assumed PUSCH in the CG PUSCH is not necessary and network overhead will be increased as well, the new PHR for assumed PUSCH should be restricted only to dynamic scheduled for a reasonable network configuration.

	Nokia, NSB
	We are generally fine with the proposal, but prefer removing the wording “additional” in both Option 1 and Option 2 for fairness.

The ambiguity here is the interpretation of the “additional” information compared to what have been agreed. For the proponents of Option 1, considering the “actual PUSCH is scheduled by DCI format with TPI only” would mean “additional restriction”. In contrast, for the proponents of Option 2, considering “actual PUSCH can be any PUSCH” would mean “additional extension”. We think that this issue cannot be resolved easily, given that each option has pros and cons. However, RAN1 should close this issue as soon as possible. Having said this, it seems Option 3 is a reasonable way-forward. If Option 3 cannot be agreed, then Option 2 seems to be simpler in terms of complexity and overhead.

	Samsung
	Options 1 and 2 are the same as proposed for agreement in RAN1#115, and discussed for days. The formulation of the options is misleading. Repeating a same comment (also discussed in some companies’ contributions in this meeting):
Option 1 is not supported by any agreement (support of CG-PUSCH was proposed several times and not agreed), and is against the agreement in RAN1#110bis-e. 
Option 2 does not have an additional restriction, rather it is supported by the only agreement RAN1 made in this WI in RAN1#110bis-e for the PUSCH.  
 
	Agreement (RAN1#110b-e)
Dynamic waveform switching enhancement in R18 is applicable to PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1.
Note: The above does not imply that dynamic switching enhancement in R18 is applicable or not applicable to other cases of PUSCH (e.g. PUSCH transmission with a Type 1 or Type 2 configured grant, PUSCH scheduled by DCI format 0_0).



A clear way to formulate the two options is the following
· Option 1: Reporting of PCMAX,f,c for assumed PUSCH (not supported by existing agreements) 
· Option 2: Reporting of PCMAX,f,c for assumed PUSCH scheduled by DCI format with TPI

We support Option 2.

	Moderator
	@Nokia: Thanks for the comment. The reason for the use of term “additional” is that there are already restrictions specified in RAN1#114, e.g. PUSCH needs to be supported with the other waveform. The restrictions agreed in RAN1#114 should still remain.

@Samsung: Thanks for the comment. I am fine with trying a different formulation though I am not sure if this is important for the decision from technical perspective. I don’t think Option 1 conflicts with the agreement of RAN1#110b-e since the latter does not state that “DWS enhancement” is not applicable to other cases (there is even a Note that emphasizes this). I would also like to hear your views on Option 3?


	Qualcomm
	Prefer to go with Option 1 and end this discussion. Anything else will need additional agreements in RAN1 and RAN2. Any filtering of PUSCH that carries PHR based on the grant type will have MAC spec impact and RAN2 is the right place to have this discussion. 
This is the maintenance phase, and further feature design/optimization is unwarranted.


	Spreadtrum
	We support Option 1 in FL proposal 1-1. We agree with FL that Option 1 does not conflict with the agreement of RAN1#110b-e and it align with RAN1#114 agreements. Additional restriction in Option 2 was discussed in previous meeting and the conclusion is that DWS field needs to be configured for at least one DCI format for the BWP of the actual PUSCH. PH information for CG PUSCH is helpful for waveform determination for DG PUSCH in the same serving cell. In existing PHR implementation, physical layer does not need to consider grant type. Thus, additional restriction in Option 2 will introduce additional implementation complexity. 
In addition, RAN2 has design the new MAC CE and procedure for reporting PHR of assumed PUSCH based on what RAN1 already agreed. Additional restriction of Option 2 will have impact on RAN2 spec. 
The Option 3 is not necessary. It is enough to specify only what has been agreed. 

	CATT
	We agree that this issue should be closed in this meeting.
We agree with FL’s understanding and support Option 1. It is aligned with previous agreement and avoids additional complexity introduced by Option 2.

	Lenovo
	Support Option 1 based on what had agreed in previous meetings. Besides, we also think it may be helpful for waveform determination of a DG PUSCH based on PCMAX information for CG PUSCH.

	ZTE
	Option 2.
Assumed PHR is introduced for DWS. If DWS is not configured, why the UE report the assumed PHR. It is argued that it is may be helpful for the network scheduling. It should be noted the legacy PHR reporting without assumed PHR can work very well.
In addition, it should be noted that the DCI including TPI is not additional condition. The discussion of PHR report is discussed on top of DWS.

	vivo   
	We do not see how legacy agreements are associated this issue discussion and why we have “additional” here at all. If we say whether any requirements for assumed PUSCH are needed, we can understand. This is a new issue from last RAN1 meeting.
Everyone is actually clear about the situation, arguments are more appreciated from technical perspective to understand whether all PUSCH transmissions can be allowed to carry the new PHR. It’s just yes or no. No one discussed this before RAN1 #115.
From vivo perspective, for progress we’re fine with either opt.1 or opt.2, technically opt. 2 is preferred. That’s it.



	FL proposal 1-1r1: 
RAN1 to select between following Options in RAN1#116:
For the reporting of PCMAX,f,c for assumed PUSCH as agreed in RAN1#114, applicable PUSCH include:
· Option 1: Any PUSCH
· Option 2: PUSCH dynamically scheduled by DCI format with TPI
· Option 3: As indicated by UE capability, (a) for any PUSCH or (b) for PUSCH dynamically scheduled by DCI format with TPI



Please indicate if your company position was incorrectly captured or if you would like to add your company position to the summary above. Please also indicate your (first/second/third) preferences between the Options above (within FL proposal 1-1r1).
	Company
	Comments

	Ericsson
	Support Option 1 in both proposals, which is aligned with our understanding of the past discussions. 

[bookmark: OLE_LINK1]The agreement made in RAN1#110b is about which kinds of DCI can carry the new TPI field, while at that time new report of Pcmax for assumed PUSCH was not agreed yet. In RAN1#114, Pcmax for assumed PUSCH was agreed with detailed restrictions when it is not reported, e.g., if the actual PUSCH is a multi-layer PUSCH with CP-OFDM. However, in RAN1#114, it was not mentioned that DCI types or DCI fields can be one of the restrictions. 


	Apple
	Option 1 is preferred. We see the benefits of Option 1. Option 2 could introduce additional standard work and complexity.

	LGE
	Prefer Option 1 which is based on the agreement in RAN1 #114. It may not be reasonable for RAN1 to impose any further restrictions on DWS PHR at this maintenance stage since it would be RAN2’s work scope when to trigger. RAN 1 didn’t even include this restriction when corresponding agreement and LS was sent to RAN2.

	Samsung
	@Moderator: Thank you for your reply and for rewording options 1 and 2 as above. 
The Note in RAN1#110b-e agreement is clear: dynamic switching enhancement in R18 applies only for the case in the first sentence before the Note. The case is Option 2. For anything else, there isn’t any existing agreement. 

For option 3, it is not acceptable as there is no reason for a gNB to be handling 2 types of UEs for that aspect.

We're in maintenance phase and only essential updates should be made based on agreements.

	Lenovo
	Support option 1.

	Panasonic
	We have same understanding with FL that Option 1 does not conflicts with the agreement of RAN1#110bis-e. Our first preference is Option 1 since Option 1 can be based on the current agreement and Option 1 will have less specification / implementation impact on the legacy behavior. Since Option 2 also work (although we think if distinction between DG and DG is required for PHR reporting, there can some UE complexity impact), our second preference is Option 2. If neither Option 1 nor Option 2 is agreeable, RAN1 should consider to way forward Option 3 (this is our third preference).

	ZTE
	Option 2

	NTT DOCOMO
	Looks like both camps are trying to claim their own preference “based on the agreement”. Then we see it may be a bit difficult to have a clean resolution in this maintenance phase, which is the reason why we propose Option 3. 

Please also note that our preference is based on the following order:
· 1st: option 1
· 2nd: option 2
· 3rd: option 3
Since this phase new UE capability is not preferred either. Although our understanding is that option 1 is something most aligned with the agreements, we would also be open to consider option 2 if it is agreeable to the group. Otherwise option 3 seems to be the last way to go. 

	vivo   
	Option 2. Can live with Opt. 1. Option 3 is too complex and not preferred. We need a decision to focus on the CR and avoid any further discussions for such clear enough issue.

	Moderator
	@All, thanks for the feedback. I plan to present FL proposal 1-1r1 during online.





Topic #2: Other issues
[bookmark: _Hlk159449220][LP] Issue #2-1: PDCCH with CRC scrambled with SPS-C-RNTI
PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with SP-CSI-RNTI
DWS applicable: Panasonic [11]
· Otherwise, not possible to configure different waveforms as for the case of CG-PUSCH [11]
DWS not applicable: Spreadtrum [2]
· DWS not supported for CG Type 2, not applied to subsequent transmissions [2]
· Not necessary for maintenance stage [2]

TPs:
	Company
	TP

	Panasonic [11]
	TS38.212

[bookmark: _Toc146188105][bookmark: _Toc156204740]Reason for change: Introduce dynamic waveform switching for PUSCH scheduled by DCI format 0-1/0-2 in PDCCH with CRC scrambled with SP-CSI-RNTI in TS38.212.
Summary of changes: Application of transform precoder indicator to DCI format 0-1/0-2 in PDCCH with CRC scrambled with SP-CSI-RNTI.
Consequences if not approved: Specification does not support dynamic waveform switching for PUSCH scheduled by DCI format 0-1/0-2 in PDCCH with CRC scrambled with SP-CSI-RNTI.

7.3.1.1.2	Format 0_1
< No change part is omitted >
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 or SP-CSI-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.
< No change part is omitted >
[bookmark: _Toc146188106][bookmark: _Toc156204741]7.3.1.1.3	Format 0_2
< No change part is omitted >
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 or SP-CSI-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.
< No change part is omitted >

TS38.214

[bookmark: _Toc11352149][bookmark: _Toc20318039][bookmark: _Toc27299937][bookmark: _Toc29673211][bookmark: _Toc29673352][bookmark: _Toc29674345][bookmark: _Toc36645575][bookmark: _Toc45810620][bookmark: _Toc155777412]Reason for change: Introduce dynamic waveform switching for PUSCH scheduled by DCI format 0-1/0-2 in PDCCH with CRC scrambled with SP-CSI-RNTI in TS38.214.
Summary of changes: Application of transform precoder indicator to DCI format 0-1/0-2 in PDCCH with CRC scrambled with SP-CSI-RNTI.
Consequences if not approved: Specification does not support dynamic waveform switching for PUSCH scheduled by DCI format 0-1/0-2 in PDCCH with CRC scrambled with SP-CSI-RNTI.

6.1.3 	UE procedure for applying transform precoding on PUSCH
< No change part is omitted >
For PUSCH transmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, C-RNTI, or MCS-C-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the DCI with the scheduling grant was received with DCI format 0_1 or 0_2 with CRC scrambled by C-RNTI, MCS-RNTI, or CS-RNTI with NDI=1, or SP-CSI-RNTI, and if the UE is configured with a higher layer parameter [dynamicTransformPrecoderIndicationDCI-0-1] in pusch-Config for DCI format 0_1 or [dynamicTransformPrecoderIndicationDCI-0-2] in pusch-Config for DCI format 0_2 and the higher layer parameter is set to 'enabled', 
-	the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the Transform precoder indicator field in the DCI with the scheduling grant.
-	For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, the UE shall, for all PUSCH transmissions, consider the transform precoding either enabled or disabled according to Transform precoder indicator field in the DCI format 0_1 with the scheduling grant.
-	If 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.
-	If the UE is configured with the higher layer parameter enhanced-dmrs-Type-r18 in DMRS-UplinkConfig, and if the scheduling grant indicates that transform precoding is enabled for the scheduled PUSCH transmission, the UE ignores the higher layer parameters enhanced-dmrs-Type-r18 in DMRS-UplinkConfig, if configured, for the DM-RS transmission of the scheduled PUSCH transmission.
-	Otherwise,
-	If the UE is configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.
< No change part is omitted >




Observations on applicability to PDCCH with CRC scrambled with SPS-C-RNTI
This issue was raised in RAN1#115 and although several companies were supporting a proposal to support it then, it seems to be low priority as only 2 companies discuss it (one of which proposes to not support). Accordingly, it is suggested to treat this issue with low priority in RAN1#116.
Pre-meeting comments
Please indicate if would like to add your company position to the summary above. 
	Company
	Comments

	Nokia, NSB
	The motivation for the changes seems a bit unclear to us, given that we already agreed that the bit is reserved in such case. We are open to understand more the motivation.

	Spreadtrum
	It is not necessary to use dynamic waveform switching for PUSCH associated with SP-CSI reporting in maintenance stage. We are also OK to end this discussion. 

	Panasonic
	In our understanding based on the previous meeting, the motivation is that for PUSCH associated with SP-CSI-RNTI, the waveform is governed by the transform precoder parameter listed under PUSCH-Config. This parameter is shared with PUSCH associated with C-RNTI and also shared among multiple SP-CSI configurations. Therefore, to apply dynamic waveform switching to PUSCH scheduled by DCI format 0-1 / 0-2 in PDCCH with CRC scrambled with SP-CSI-RNTI is beneficial.
On the other hand, PUSCH with SP-CSI scheduled by DCI format 0-1 or 0-2 in PDCCH with CRC scrambled with SP-CSI-RNTI can be viewed as a similar mechanism to Type 2 CG-PUSCH transmission since it is also activated by DCI. Since there is no consensus to support dynamic waveform switching for Type 2 CG-PUSCH, one of approaches is no need to extend to PDCCH with CRC scrambled with SP-CSI-RNTI.
We are OK to treat this issue with low priority in this meeting. We would like to hear more companies’ view. If the majority thinks it is not necessary, we are OK to end this discussion with no CR. If we end this discussion, we think to make explicit conclusion is better in order to avoid same discussion in the future meeting.

	ZTE
	We would slightly prefer to keep the current spec.



[LP] Issue #2-2: RRC parameter description
Summary of company views from contributions submitted to RAN1#114bis
Vivo [4] proposes to replace “dynamic transform precoder indicator” with “transform precoder indicator” in the description of two parameters of the RRC parameter list [R1-2312715] to align with actual name of the field.
Pre-meeting comments
Please indicate if and how you think the description should be corrected in the RRC parameter list. 
	Company
	Comments

	Nokia, NSB
	We are fine if this is majority view, though this doesn’t seem to be a big issue.

	Spreadtrum
	OK.

	vivo   
	Fine. Layer one parameter alignment issue in the field description for the RRC parameters.



[LP] Issue #2-3: Uplink carrier aggregation
Summary of company views from contributions submitted to RAN1#116
For intra-band uplink CA, allow a UE to indicate the maximum number of CCs (within the band) for which it can support DWS. The candidate values can be 2,4, and 8: Qualcomm [16]
· Complexity grows exponentially with number of CCs
· 
Pre-meeting comments
Please indicate if you support the proposal above. 
	Company
	Comments

	Nokia, NSB
	We would like to understand if this number should be different between UE that supports and the UE that doesn’t support dualPA-Architecture. We prefer to fix this number, e.g., 2 for UE doesn’t support dualPA-Architecture and 4 for the that supports dualPA-Architecture, for simplicity.

	QC
	UE that supports dualPA architecture should not have any additional difficulty in supporting up to 2 layers per band. We were primarily thinking of FR2 use cases where up to 8 CCs in a band are possible.

	ZTE
	We are fine with this proposal if UE vendor believe this is beneficial for the UE implementation. 

	NTT DOCOMO
	Our understanding is that this is currently also handled under UE feature session. 

	vivo   
	Fine with the intention which can be discussed in UE feature part.
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Appendix: Previous agreements
RAN1#115
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
Comeback for draft LS

R1-2312338	Draft reply LS on PHR reporting	Moderator (InterDigital, Inc.)
Wednesday decision: The draft LS in R1-2312338 is endorsed. Final LS is approved in R1-2312339.

Agreement
Update value range of RRC parameters for presence of TPI field to Enumerated {enabled}.

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).

R1-2210749	Summary #4 on dynamic switching between DFT-S-OFDM and CP-OFDM	Moderator (InterDigital, Inc.)

