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1. INTRODUCTION
In this contribution, we provide our view on DFT-s-OFDM, and we make text suggestions for the STxMP feature to the RAN1 specification based on the latest available CRs.

2. DFT-S-OFDM FOR STXMP
For several meetings, it has been FFS whether DFT-s-OFDM is supported for STxMP. Last meeting, the FL made the following proposal during the email discussions:

	Proposal conclusion 1.9: 
[bookmark: _Hlk149637686]There is no consensus to support single-DCI based STxMP SDM/SFN scheme and multi-DCI based STxMP PUSCH+PUSCH for DFT-s-OFDM transmission in Rel-18.




In sDCI, the UE is RRC configured with either SDM or SFN. 
· SDM is a multilayer scheme with 2 to 4 layers.  DFT-s-OFDM cannot be supported without specification impact to define multilayer DFTs-OFDM. This requires more discussion in RAN1. 
· SFN is a multilayer scheme with 1 or 2 layers. Similarly to SDM, DFT-s-OFDM cannot be supported for the 2 layer case. For the 1 layer case, the UE could use either waveform to generate the STxMP PUSCH. However, there are other issues to consider. The SRS resource set indicator is used to dynamically switch between sTRP and STxMP where each transmission mode has its own configured maxRank. The UE would be required to support dynamic switching between waveforms with the same number of layers on different transmission modes (e.g., 1 layer sTRP and 1 layer SFN), or with different number of layers based on the transmission mode (e.g. 2 layer sTRP to 1 layer SFN). The complete interaction between STxMP and Rel-18 dynamic waveform switching should be discussed and specified. 

In mDCI, the UE receives independent grants that fully/partially overlap in time domain, and fully/partially/non-overlap in frequency. The maximal number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain can be 1 or 2 subject to UE capability. Similar to SDM, DFT-s-OFDM cannot be supported for the 2-layer case. For the 1-layer case, each grant could schedule the transmission per panel with its own waveform. This case also requires defining the behaviour with dynamic waveform switching since a UE could be scheduled with 1 or 2 layers per panel. 
In our view, there has not been enough discussion on the specification impact of introducing DFTs-OFDM, and there is not enough time left in Rel-18 to resolve all issues. We support specifying CP-OFDM for Rel-18 STxMP, and postponing DFT-s-OFDM for another release.
 
Proposal 1: Support FL’s Proposal conclusion 1.9: There is no consensus to support single-DCI based STxMP SDM/SFN scheme and multi-DCI based STxMP PUSCH+PUSCH for DFT-s-OFDM transmission in Rel-18.
 
3. CRS FOR STXMP
2.1 CR for 38.212
In RAN1 meeting #112, the following agreement was made:
	Conclusion
There is no consensus to support dynamic switching between STxMP SDM/SFN scheme and Rel-17 mTRP PUSCH TDM scheme



Table 7.3.1.1.2-36: SRS resource set indication is reused from the Rel-17 mTRP PUSCH TDM, but the interpretation of the codepoints depends on which PUSCH scheme is RRC configured: Rel-17 TDM or Rel-18 multipanelScheme. The CR of 38.212 [1] has a note referring to the mapping with Rel-17 mTRP PUSCH TDM repetitions. In our view, the distinction between Rel-17 and Rel-18 interpretation of the SRS resource set indication should be mentioned in the SRS resource set indication table to highlight the existence of the two different Rel-17 and Rel-18 behaviours and refer to the associated 38.214 sections for the mapping details as a function of the multipanelScheme. 

Proposal 2: Suggest to adopt the following text proposal in 38.212.

--------------------------------------------------------Proposal 2 start---------------------------------------------------------------
7.3.1.1.2	Format 0_1
< Unchanged parts are omitted >
Table 7.3.1.1.2-36: SRS resource set indication
	Bit field mapped to index
	SRS resource set indication

	0
	SRS resource indicator field and Precoding information and number of layers field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are reserved;
If there are two indicated joint/UL TCI states, the first indicated joint/UL TCI state is applied to the corresponding PUSCH transmission occasions.

	1
	SRS resource indicator field and Precoding information and number of layers field are associated with the second SRS resource set;
Second SRS resource indicator field and Second Precoding information field are reserved;
If there are two indicated joint/UL TCI states, the second indicated joint/UL TCI state is applied to the corresponding PUSCH transmission occasions.

	2
	SRS resource indicator field and Precoding information and number of layers field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are associated with the second SRS resource set;
If there are two indicated joint/UL TCI states, the first indicated joint/UL TCI state is applied to the PUSCH transmission occasions/antenna ports associated with the first SRS resource set, and the second indicated joint/UL TCI state is applied to the PUSCH transmission occasions/antenna ports associated with the second SRS resource set.

	3
	SRS resource indicator field and Precoding information and number of layers field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are associated with the second SRS resource set;
If there are two indicated joint/UL TCI states, the first indicated joint/UL TCI state is applied to the PUSCH transmission occasions associated with the first SRS resource set, and the second indicated 3UL TCI state is applied to the PUSCH transmission occasions associated with the second SRS resource set.
If multipanelScheme is configured, this row is reserved..

	[bookmark: OLE_LINK47][bookmark: OLE_LINK32]NOTE 1:	The first and the second SRS resource sets are respectively the ones with lower and higher srs-ResourceSetId of the two SRS resources sets configured by higher layer parameter srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and associated with the higher layer parameter usage of value 'nonCodeBook' if txConfig=nonCodebook or 'codebook' if txConfig=codebook. When only one SRS resource set is configured by higher layer parameter srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and associated with the higher layer parameter usage of value 'codebook' or 'nonCodeBook' respectively, the first SRS resource set is the SRS resource set. The association of the first and second SRS resource sets to PUSCH repetitions or to corresponding PUSCH antenna ports (if multipanelScheme is configured) for each bit field index value is as defined in Clause 6.1.2.1 of TS 38.214 [6].
NOTE 2:	For DCI format 0_2, the first and second SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 are composed of the first  SRS resources together with other configurations in the first and second SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codebook' or 'nonCodeBook', respectively, except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'.


--------------------------------------------------------Proposal 2 end----------------------------------------------------------------

2.2 CR for 38.213
In the RAN4 #107 meeting, the following agreements [2] were made related to STxMP power control: 
	<Agreement>: Pcmax/Pumax for STxMP
· RAN4 agreed to define ‘per-panel’ configured transmitted power for STxMP power control. 
· Total number of panels for ‘per-panel’ Pcmax should be two 
· FFS whether to introduce new inequation for ‘per-panel’ Pumax
· ‘per-panel’ to be replaced in final spec language, FFS how to define per-panel ‘k (k=0,1)’ for PCMAXf,c,k considering following options
· Per TCI state
· Per TCI pool
· Per SRS resource set
· Others based on RAN1 updates are not precluded 



In the RAN4 #108 meeting, there were further agreements made [3]:
	<Agreement> PCMAXf,c,k
-	LS is sent to RAN1 to inform that RAN4 will introduce PCMAXf,c,k for STxMP (See R4-2314698)
-	How to incorporate the  PCMAXf,c,k in to the spec will be discussed in RAN4#108-bis 



The LS [4] from RAN informed the following:
	[bookmark: _Hlk143633573]RAN4 have performed further analysis since replying to (R1-2205639) ‘LS on UE power limitation for STxMP in FR2’. RAN4 have concluded that the configured transmitted power during STxMP shall be defined per indicated joint/UL TCI state for STxMP, i.e., it will be defined as PCMAXf,c,k where ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, respectively.



The RAN4 agreements also have impact on the RAN1 specs, notably on PUSCH power control formula in Section 7.1.1 of 38.213. Based on the draft CR [5], the changes to the power control formulas to support STxMP have not been considered. The addition of the k subscript to the power control formula should be incorporated into the 38.213 specification. 

Proposal 3: Suggest to incorporate PCMAXf,c,k changes to the 38.213 specification.
 
4. CONCLUSIONS
In this contribution, we provided our views on the draft CRs for Rel-18 STxMP. We make the following observations and proposals:

Proposal 1: Support FL’s Proposal conclusion 1.9: There is no consensus to support single-DCI based STxMP SDM/SFN scheme and multi-DCI based STxMP PUSCH+PUSCH for DFT-s-OFDM transmission in Rel-18. 

Proposal 2: Suggest to adopt the following text proposal in 38.212.

--------------------------------------------------------Proposal 2 start---------------------------------------------------------------
7.3.1.1.2	Format 0_1
< Unchanged parts are omitted >
Table 7.3.1.1.2-36: SRS resource set indication
	Bit field mapped to index
	SRS resource set indication

	0
	SRS resource indicator field and Precoding information and number of layers field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are reserved;
If there are two indicated joint/UL TCI states, the first indicated joint/UL TCI state is applied to the corresponding PUSCH transmission occasions.

	1
	SRS resource indicator field and Precoding information and number of layers field are associated with the second SRS resource set;
Second SRS resource indicator field and Second Precoding information field are reserved;
If there are two indicated joint/UL TCI states, the second indicated joint/UL TCI state is applied to the corresponding PUSCH transmission occasions.

	2
	SRS resource indicator field and Precoding information and number of layers field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are associated with the second SRS resource set;
If there are two indicated joint/UL TCI states, the first indicated joint/UL TCI state is applied to the PUSCH transmission occasions/antenna ports associated with the first SRS resource set, and the second indicated joint/UL TCI state is applied to the PUSCH transmission occasions/antenna ports associated with the second SRS resource set.

	3
	SRS resource indicator field and Precoding information and number of layers field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are associated with the second SRS resource set;
If there are two indicated joint/UL TCI states, the first indicated joint/UL TCI state is applied to the PUSCH transmission occasions associated with the first SRS resource set, and the second indicated 3UL TCI state is applied to the PUSCH transmission occasions associated with the second SRS resource set.
If multipanelScheme is configured, this row is reserved..

	NOTE 1:	The first and the second SRS resource sets are respectively the ones with lower and higher srs-ResourceSetId of the two SRS resources sets configured by higher layer parameter srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and associated with the higher layer parameter usage of value 'nonCodeBook' if txConfig=nonCodebook or 'codebook' if txConfig=codebook. When only one SRS resource set is configured by higher layer parameter srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and associated with the higher layer parameter usage of value 'codebook' or 'nonCodeBook' respectively, the first SRS resource set is the SRS resource set. The association of the first and second SRS resource sets to PUSCH repetitions or to corresponding PUSCH antenna ports (if multipanelScheme is configured) for each bit field index value is as defined in Clause 6.1.2.1 of TS 38.214 [6].
NOTE 2:	For DCI format 0_2, the first and second SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 are composed of the first  SRS resources together with other configurations in the first and second SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codebook' or 'nonCodeBook', respectively, except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'.


--------------------------------------------------------Proposal 2 end----------------------------------------------------------------

Proposal 3: Suggest to incorporate PCMAXf,c,k changes in 38.213.
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