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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The previous meeting had a good agreement for this agenda, and the moderator shared an excellent summary in R1-2302222. This contribution describes our vies for remaining details for waveform indications.
	· Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)


2. Discussion
· [bookmark: _Ref111058652]Applicability to PUSCH scheduled by DCI format 0_0:
According to the current specification, the DCI format 0_0 and DCI format 0_1 (and format 0_2) may schedule PUSCH with different waveforms. The DCI format 0_0 follows the same waveform to the Msg3 PUSCH, and the other DCI formats follow the configured waveform, which is associated with its active BWP configuration. When we consider the DCI format 0_0, the scheduling flexibility does not seem enough due to its limited information fields. For instance, only single layer can be allocated by this DCI format. If the UE requires more traffic load, then non-fallback DCI format should be used for throughput perspective. 
If a new field is adopted, then it is the majority view that DCI format 0_1/0_2 would have this field. However, the DCI format 0_0 has some alternatives. In our view, the DCI format 0_0 does not need to increase its payload because the DCI format 0_0 is often used when any RRC connection configuration is updated. We think that the payload of DCI format 0_0 is important in addition to a sufficient aggregation level.
[bookmark: _Ref127348807]Proposal 1: Not to introduce the additional information field in DCI format 0_0.
The related discussions are about the msg3 PUSCH. Some companies point out that the TC-RNTI based DWS can be adopted as well as the C-RNTI based DWS in the DCI format 0_0. In our view, the retransmission of msg3 PUSCH is not quite urgent scenario because the repetition of msg3 PUSCH has been supported by both RAR UL grant and TC-RNTI based UL grant. 
The C-RNTI based format 0_0 should have the enhanced coverage as well, however the PUSCH scheduled in the USS can also be repeated if appropriate TDRA is provided in pusch-Config. In our view, the coverage of CORESET is equally important by not having the additional information field for DWS, and the DWS does not seem an essential feature in this release.
· DCI size alignment between CP-OFDM and DFT-S-OFDM
	
FL proposal 2-4r2: R1-2302222 Summary #4 feature lead’s summary

RAN1 to select one of the following Options for DCI size alignment when DWS indication is configured in DCI format 0_1 or 0_2:

· Option 1: Per-format alignment
· Option 2: Per-field alignment
· Option 3: Per-field alignment only for fields preceding NDI field
· Option 4: Per-field alignment only for DCI addressed to CS-RNTI



Different waveforms may have different bitwidths of information field. It is discussed during past meetings and FL proposal 2-4r2 in the final feature lead summary tries to achieve less divergent alternatives. The basic options are still per-format and per-field and there are some suggestions for possible compromises.
For Option 1, the payload can be mosly reduced, but it does not introduce exessive overhead. The DWS can be enabled for the UE which could probably move towards center/edge of the UL coverage. In this case, we do not think that the serving gNB would configure aggressive MIMO features. Instead, low number of MIMO layers can be configured, in this case we expect the DCI overhead due to DWS may not be large.
For Option 2, per-field alignment can capture the RAN1 philosophy because the DWS can be interpreted as the BWP switch. In other words, the BWP switch does not alter the upper layer setting and does not flush the HARQ buffer. Similarly, the DWS, i.e., the transform precoder is enabled/disabled dynamically, does not involve any upper layer. We think that the BWP case can be extended to the DWS case, where per-field alignment is performed. In our understanding, it is 
[bookmark: _Ref127348821]Proposal 2: Per field alignment is adopted for DCI size alignment (Option 2).
This issue can be generalized to the case where BWP is switched. One approach is to introduce this field for all UL BWP which can schedule PUSCH. Thus, it removes the adaptation of payload due to this new information field. However, per-UE alignment may burden the DCI overhead. We prefer some UL BWP may not support the dynamic waveform indication, and we think that some existing information field can be shorted during the BWP switch.
[bookmark: _Ref127348856]Observation 1: Some UL BWP may not dynamically indicate the waveform.
Each UL BWP may or may not support the new information field in the DCI format 0_1/0_2 since each DL BWP has own PDCCH-config. Suppose that former UL BWP does not support this field but it switches to latter UL BWP which supports this field. The current specification tells some information field is shorted by one bit and the saved bit is used for waveform indication. For instance, the MCS fieldwidth can be vary depending on BWP switching field.
[bookmark: _Ref127348824]Proposal 3: During the BWP switch, the information field can be shortened for waveform indication.

	Agreement 111
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


· Enhancements to report impact of change of waveform
The previous meetings agreed to study enhancements regarding headroom reports, while the last 112 meeting drew no agreement about this.
The PCMAX,f,c in PHR MAC CE is introduced since the pathloss can be outdated at the scheduler and as a result the target SINR is not known and appropriate TPC commands may not be derived. As the current specification describes, the MPR-related offsets are already applied in the PCMAX,f,c (or CMAX,f,c) and the scheduler can determine TPC commands with the included PH value.
Since this work item does not have any RAN2 time unit, the detailed solution strives to minimize RAN2 impacts. We observe that PHR MAC CE does not involve the UL-DCI, thus the applied waveform may not relevant to PHR MAC CE. 
[bookmark: _GoBack]One way to introduce its dependency is to include PHs in both waveforms. Referring to the current specification, the reference PH is calculated from CMAX,f,c, whose MPR/A-/P-MPR=0, and the waveform dependency disappears. To solve this problem, we simply allow to report actual PHs which uses PCMAX,f,c. Using two PHs are included and at least one PH is actual, the scheduler can deduce MPR related offsets, and at last the impact of either waveform can be derived. In case that two PH are derived, then two PHs are actual but with different waveform and the same scheduling assignment can be assumed.
If we introduce additional PH in a single report, then the RAN2 should involve. In our understanding, we can maximally reuse the current specification. Recall that the Rel-17 PUSCH repetition supports two PHs in a single MAC CE. This is different from our assumption because each PH describes own pathloss with a common PCMAX,f,c. However, we need two different PCMAX,f,c. This can be relieved at least one PH is actual and we can subtract known terms to obtain MPR related offsets by using two PHs. The PCMAX,f,c may come from the waveform associated with the UL BWP. 
If the UL BWP is not scheduled, then the MAC CE can include two reference PHs which have a same value, or can have one actual PH and one reference PH. In perspective of overhead reduction, one reference PH can be included in the MAC CE when the scheduling does not occur. Alternatively, we can consider generating actual PH without the scheduling in the UL BWP.
[bookmark: _Ref127348832][bookmark: _Ref131775653]Proposal 4: At least scheduled UL BWP, two PHs can be included in one report, where at least one PH is actual.
3. Conclusion
We address our view about supporting dynamic UL waveform changes.
Proposal 1: Not to introduce the additional information field in DCI format 0_0.
Proposal 2: Per field alignment is adopted for DCI size alignment (Option 2).
Proposal 3: During the BWP switch, the information field can be shortened for waveform indication.
Proposal 4: At least scheduled UL BWP, two PHs can be included in one report, where at least one PH is actual.
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