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Introduction
In the previous RAN4 meeting, constructive discussion as to this feature has been done with the following conclusions and study points captured in the WF [1]: 
	<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 
<Agreement>: Other UE RF requirements
· For STxMP UE architecture, the ability to steer two UL beams independently is a minimum capability. Other than that, it should be left to UE implementation
· FFS whether/how to define ‘per-panel’ MPR/A-MPR
· FFS whether/how to handle the testability issue
<Agreement>: RAN4 work scope
· RAN4 agreed to consider ‘per-panel’ configured transmitted power (clause 6.2X.4) for WI completion


In this contribution, we would like to share our further views on this topic. 
Discussion
On the per-panel configured transmitted power for STxMP
As one unsolved issue, RAN4 will further discuss on how to implement “per-panel” configured transmitted power. In previous meeting, three proposals were presented. We still highly recommend checking on related RAN1 discussion since it would be wiser to avoid overlapping discussion in RAN4. Note that in [2], it claims that with the concept of ‘TCI-state pool’ TRP specific power control can be implicitly realized from RAN1 perspective.
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Learning from RAN1 discussion, it appears that such TCI pool concept would be essentially the same as the specified TCI-state list. But as excerpted from [3], the following highlighted conclusion shows that RAN1 will not consider RRC-configured per-TRP TCI-state list in Rel-18.
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Observation 1: If using ‘TCI-state pool’ to differentiate two TRP-panel links can be clarified as it is essentially the same as RRC-configured per-TRP TCI-state list, RAN1 has concluded not to consider it in Rel-18.   
However, following highlighted RAN1 agreements from [4, 5] would mean that different SRS resource set will be utilized to distinguish “two panels” for STxMP operation for both single-DCI and multi-DCI.
	Agreement
For SDM scheme of single-DCI based STxMP PUSCH 
· Configure two SRS resource sets for CB or NCB. 
· FFS: These two SRS resource sets can have different number of SRS resources for codebook -based or non-codebook based.
· For codebook -based PUSCH, DCI indicates two TPMI fields, and each TPMI field separately indicates the precoding information and the number of layers conveyed over the SRS ports of the indicated SRS resource in each SRS resource set. 
· For non-codebook based PUSCH and codebook -based PUSCH, DCI indicates two SRI fields and each field indicates SRS resource(s) for each SRS resource set separately. 
· FFS : For codebook -based PUSCH , the two SRS resources indicated by the two SRI fields can have different number of SRS ports
Agreement
Regarding the TPMI/SRI indication for multi-DCI based STxMP PUSCH+PUSCH:
· Configure two SRS resource sets for CB or NCB.
· FFS: Whether/how to associate coresetPoolIndex with SRS resource set implicitly or explicitly.
· FFS: the maximal number of configured/indicated SRS resources in each set for NCB/CB
· FFS: the maximal number of SRS ports in each set for CB.
· FFS: Separate codebooks and separate maxRanks are configured for different SRS resource sets.
· For type 1 CG-PUSCH (if supported), FFS how to associate the PUSCH with one TRP
· e.g., configure a coresetPoolIndex value in a type 1 CG-PUSCH
· e.g., use a single CG to configure two type 1 CG PUSCHs for STxMP PUSCH+PUSCH


Observation 2: RAN1 agreed on using different SRS resource set to distinguish “two panels” for STxMP operation for both single-DCI and multi-DCI. 
In conclusion, we think that using TCI-state or TCI-state pool would be inconsistent with RAN1 agreement. So it is more straightforward to represent the “per-panel” concept by per SRS resource set in RAN4 specification.
Proposal 1: RAN4 considers to use “per SRS resource set” as the solution to implement “per-panel” configured transmitted power for STxMP operation.
For another open issue about whether or how to consider per panel MPR/A-MPR for STxMP, one solution has been proposed in [6] as below.
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It was concisely demonstrated that such 3dB ‘alternative’ MPR is necessary for ‘equal TRP split’ case, in which the gNB would expect the UE to achieve maximum EIRP for both beam peak directions under STxMP mode, while it is still required for the UE to comply with the legacy per UE TRP limitation as agreed by RAN4. 
Observation 3: When the gNB would expect the UE to achieve maximum EIRP for both beam peak directions under STxMP mode, 3dB ‘alternative’ MPR is necessary in case the UE is risky to comply with the legacy per UE TRP limitation.    
In our view the proposed formula cannot fulfil the purpose. For instance, 2dB MPR applies for edge RB allocation with QPSK DFT-s-OFDM waveform. (PC 4/5/6 share the same MPR requirement as for PC3)
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For STxMP, though 3dB relaxation will be allowed by MAX(MPRlegacy, 3dB) for each panel, there would be no TRP relaxation in total, which is 2dB stringent than legacy requirement. So under the ‘equal TRP split’ scenario, the proposed formula can only be effective for those combinations of RB allocation and waveform with 0 dB MPR.
Observation 4: The total TRP relaxation with per panel MPR=MAX(MPRlegacy, 3dB) can be 3dB only when the legacy MPR requirement equals to 0dB.  
So we have the following proposal for both MPR and A-MPR.   
Proposal 2: RAN4 further considers the following options for per panel MPRf, c, k/A-MPRf, c, k, where k=0, 1 is the SRS resource set index configured for STxMP.  
· Option 1. Define per panel MPRf, c, k=MPRf, c+3dB and apply the same definition for A-MPRf, c, k.
· Option 2. Reuse the legacy MPRf, c/A-MPRf, c and introduce additional 3dB relaxation into the lower bound for PUMAX, f, c, k.
· Option 3. Reconsider whether/how to define per panel MPR/A-MPR in the future.   
Conclusion
In this contribution we provide our views on STxMP operation from RF perspective, we have the following observations and proposals: 
Observation 1: If using ‘TCI-state pool’ to differentiate two TRP-panel links can be clarified as it is essentially the same as RRC-configured per-TRP TCI-state list, RAN1 has concluded not to consider it in Rel-18.
Observation 2: RAN1 agreed on using different SRS resource set to distinguish “two panels” for STxMP operation for both single-DCI and multi-DCI. 
Observation 3: When the gNB would expect the UE to achieve maximum EIRP for both beam peak directions under STxMP mode, 3dB ‘alternative’ MPR is necessary in case the UE is risky to comply with the legacy per UE TRP limitation.    
Observation 4: The total TRP relaxation with per panel MPR=MAX(MPRlegacy, 3dB) can be 3dB only when the legacy MPR requirement equals to 0dB.  

Proposal 1: RAN4 considers to use “per SRS resource set” as the solution to implement “per-panel” configured transmitted power for STxMP operation.
Proposal 2: RAN4 further considers the following options for per panel MPRf, c, k/A-MPRf, c, k, where k=0, 1 is the SRS resource set index configured for STxMP.  
· Option 1. Define per panel MPRf, c, k=MPRf, c+3dB and apply the same definition for A-MPRf, c, k.
· Option 2. Reuse the legacy MPRf, c/A-MPRf, c and introduce additional 3dB relaxation into the lower bound for PUMAX, f, c, k.
· Option 3. Reconsider whether/how to define per panel MPR/A-MPR in the future.   
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Observation 4: The per TCl-state MPR ‘MPRg,’ formulated as MAX(MPRgingiecc, 3 dB) would allow the UE to comply
with emissions as well as transmit signal quality requirements for STXMP while keeping per UE regulation
compliant. A similar formulation is applicable to A-MPR.

Proposal 1: Define per TCl-state MPR ‘MPRg.\’ as MAX(MPRgingiecc, 3 dB). A-MPR to be treated similarly.
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For power class 3, MPR for contiguous allocations is defined as:
MPR = max(MPRwT, MPRyarrow)

For transmission bandwidth configuration less than or equal to 200MHz, and 0 < RBgs < Ceil(1/3 Nrg) or
Ceil((2/3Nrs)- Lcrs) < RBsar < Nrs-Lers

- MPRuamow = 2.5 dB, when BWaiocgg is less than or equal to 1.44 MHz,
- MPRuarrow = 2.0 dB, when 1.44 MHz < BWaiocgg <= 4.32 MHz,
- otherwise MPRuarow = 0 dB.

MPRwr is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in
Table 5.3.2-1, and waveform types. MPRwr is defined for FR2-1 in Table 6.2.2.3-1.

Table 6.2.2.3-1 MPRwr for power class 3, BWchannel = 200 MHz, FR2-1

Modulation MPRwr, BW, <200 MHz
Inner RB allocations, Edge RB allocations
Region 1
DFT-s-OFDM |_Pi/2 BPSK 0.0 m

QPSK 0.0 <20

16 QAM <3.0 <
64 QAM <5.0 <55
CP-OFDM QPSK <35 <40
16 QAM <5.0 <50
64 QAM <75 <75
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There are multiple ways to define the per-panel configured power based on the group-based beam reporting. For
example, a CSI resource set, as it indicates a pair of CRI or SSBRIs in the group-based beam reporting, would be a
good option to differentiate transmitting panels. As specified in the TS 38,213, if the UE is configured with
groupBasedBeamReporting-r17, the UE is not required to update measurements for more than 64 CSI-RS and/or SSB
resources, but the UE shall report in a single reporting instance, a group of two CRIs or SSBRIs selecting one CSI-RS
or SSB from each of the two CSI Resource Sets for the report setting, where CSI-RS and/or SSB resources of each
group can be received simultaneously by the UE. It is also possible to use ‘TCI pool” for the configured power per panel
directly because each TCI pool implicitly indicates a TRP where a panel of UE transmits to, because the TRP specific
power control is considered in RAN1 for STxMP. Figure 1 shows how to associate the TRP with TCI pool based on the
group-based beam reporting,|

Observation 5: RANT1 considers TRP specific power control based on the group-based beam reporting for
STxMP.
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Figure 1: An example of association between the TRP and TCI pool
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R1-2210380 Moderator summary on extension of unified TCI framework (Round 1) Moderator (MediaTek Inc.)
From Oct 13th GTW session

Conclusion

On unified TCI frameswork extension in Rel-18, there is no consensus to support simultaneous configuration of both joint and
separate DL/UL TCI modes in a serving cell.

Conclusion





