[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #109                                          R4-2320083
Chicago, USA, November 13 – 17, 2023

Source: 	Huawei, HiSilicon
Title: 	On the RF requirement for STxMP
Agenda Item:	8.29.1
Document for:	Approval
Introduction
In the previous RAN4 meeting, extensive discussions regarding this feature have been done. Following conclusions and study points are excerpted from WF [1]: 
	Overlapped beam handling
· Overlapping indication is not needed in Rel-18
· Further discuss overlapping indications in the future release.

PUMAX,f,c,k
· Introduce PUMAX,f,c,k in the core requirements with minimal impacts in Rel-18
· FFS of PUMAX,f,c and PUMAX,f,c,k on the testability issue in future release.
· FFS on the minimal impacts.

MPRf,c,k/A-MPRf,c,k 
-	Option 1: MAX(MPRf,c, A- MPRf,c,) + X dB, where X is
	-	Option 1a: 10*log (number of UL TCI-states indicated for STxMP) dB 
	-	Option 1b: [3 dB] for STxMP
-	Option 2: MAX(X, MPRf,c, A- MPRf,c,), where X is
	-	Option 2a: 10*log (number of UL TCI-states indicated for STxMP) dB 
	-	Option 2b: [3 dB] for STxMP
Additional relaxation (TSTxMP)
-	Whether to leave additional relaxation, outside of MAX(MPR) to the lower bound, will be further discussed together with MPRf,c,k and/or for future implementation constraints.

P-MPR and PHR enhancement for Rel-18 STxMP
-	P-MPR value is completely left to UE implementation for MPE compliance.

Testability issue for STxMP
-	Do not send LS to RAN5 and stop further discussion in this release. 


In addition, RAN1 has approved LS to RAN4 in [2] which is related to 8Tx. In this contribution, we would like to share our further views on the aforementioned aspects. 
Discussion
Remaining issue for RF requirements
As agreed in previous meeting, RAN4 will further study how to introduce per TCI state Pumax with minimal specification impact in Rel-18. Since such introduction will anyway trigger chain reaction to per TCI state MPR/A-MPR, we would like to share our further views with the spirit of “minimal specification impact”. 
MPRf,c,k/A-MPRf,c,k
As it was agreed that the total EIRP/TRP over all panels cannot exceed the existing EIRP/TRP limitation, it is our understanding that the overall output power would still be what can be achieved by the advertised power class under STxMP mode.
Proposal 1: For STxMP operation, clarify that the overall output power capability would still be what can be achieved by the advertised power class considering all legacy transmitter RF requirements for single band operation as defined in TS 38.101-2 clause 6.
Note that MPR is defined as maximum allowance transmission power reduction reserved for the UE to satisfy EVM, IBE, ACLR and SEM simultaneously with any waveform. While reusing legacy MPR for each TCI state can be considered as reasonable because it inherits the margin for meeting EVM and IBE in EIRP metric and provides more flexibility for the case that per TCI state configured with different MCS, it is not superfluous to consider additional 3dB MPR per TCI state, by which per UE level power reduction for meeting ACLR and SEM in TRP metric under simultaneous transmission can be equivalent to the legacy requirement.   
Observation 1: While reusing legacy MPR for each TCI state inherits the margin for meeting EVM and IBE (EIRP metric) and provides more flexibility for the case that per TCI state configured with different MCS, additional 3dB MPR per TCI state is not superfluous for UE to meet ACLR and SEM (TRP metric) under STxMP.  
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 2: 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: If RAN4 further defines per panel MPR/A-MPR and PUMAX in Rel-18, the following definition should be considered.  
· Reuse the legacy MPRf, c/A-MPRf, c for single band operation for per panel MPR/A-MPR respectively and introduce additional 3dB relaxation into the lower bound for PUMAX, f, c, k.   

On the RAN1 LS for UL MIMO coherence of 8Tx
In retrospect, the RF requirement for coherent UL MIMO was introduced in Rel-15, when there was only 2Tx being assumed among the discussions for different topics for UL. In [3], is was proposed as below:
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Even in Rel-18, it is 4Tx under the discussion for the aforementioned RF requirement, but not 8Tx.      
Observation 3: The coherent UL MIMO RF requirement was introduced in Rel-15 by assuming 2Tx, while it has been reviewed only for 4Tx in Rel-18. 
Although technical analysis about whether measured relative power and phase error requirement defined for coherent UL MIMO can be satisfied is expected from RAN4, since it is highly related to whether new UE behaviour accompanied with specific RF requirement and verification are needed as a package or not, we think RAN4 should focus on STxMP for the time being and come back at 8Tx in a more general level once dedicated WI can be established, given that it is agreed by RAN1 that no RAN1 spec impact will be expected rather than pending on RAN4 feedback.
Observation 4: For the 8Tx-related coherent UL MIMO scenario mentioned in R1-23106456, it is not clear whether new UE behaviour accompanied with specific RF requirement and verification are needed, while RAN1 have already agreed no additional specification impact will be introduced rather than pending on RAN4 feedback.    
Proposal 3: RAN4 should not resume 8Tx discussion e.g., seeking answers to the questions in R1-2310645, until dedicated RAN4 WI for 8Tx could be established.   

Conclusion
In this contribution we provide our views on STxMP operation from RF perspective, we have the following observations and proposals: 
Observation 1: While reusing legacy MPR for each TCI state inherits the margin for meeting EVM and IBE (EIRP metric) and provides more flexibility for the case that per TCI state configured with different MCS, additional 3dB MPR per TCI state is not superfluous for UE to meet ACLR and SEM (TRP metric) under STxMP.
Observation 2: The total TRP relaxation with per panel MPR=MAX(MPRlegacy, 3dB) can be 3dB only when the legacy MPR requirement equals to 0dB.  
Observation 3: The coherent UL MIMO RF requirement was introduced in Rel-15 by assuming 2Tx, while it has been reviewed only for 4Tx in Rel-18. 
Observation 4: For the 8Tx-related coherent UL MIMO scenario mentioned in R1-23106456, it is not clear whether new UE behaviour accompanied with specific RF requirement and verification are needed, while RAN1 have already agreed no additional specification impact will be introduced rather than pending on RAN4 feedback.    

Proposal 1: For STxMP operation, clarify that the overall output power capability would still be what can be achieved by the advertised power class considering all legacy transmitter RF requirements for single band operation as defined in TS 38.101-2 clause 6.
Proposal 2: If RAN4 further defines per panel MPR/A-MPR and PUMAX in Rel-18, the following definition should be considered.  
· Reuse the legacy MPRf, c/A-MPRf, c for single band operation for per panel MPR/A-MPR respectively and introduce additional 3dB relaxation into the lower bound for PUMAX, f, c, k.   
Proposal 3: RAN4 should not resume 8Tx discussion e.g., seeking answers to the questions in R1-2310645, until dedicated RAN4 WI for 8Tx could be established.   
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2.1.4.UE Assumptions

Proposal 4: UE shall have 2 antennae, in any one polarization, say ‘V".
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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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Figure 2.0.1 below shows a typical timeline of transmission in UL-MIMO. To perform throughput studies, certain
baseline conditions are proposed below.
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Figure 2.0.1: Time line for UL MIMO Operation




