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Introduction
In RAN Plenary #94-e [1], it was agreed to study simultaneous multi-panel UL transmission (STxMP) in Rel-18. Regarding STxMP, the following was agreed in RAN1#109-e meeting. Table A1 and Table A2 in the agreement are provided in Appendix I of this document:

	Agreement
For STxMP PUSCH in single-DCI based mTRP system, study and evaluate the following schemes for PUSCH:
· SDM scheme: different layers/DMRS ports of one PUSCH are separately precoded and transmitted from different UE panels simultaneously. 
· Study and evaluate whether to support 2 CWs in SDM manner and transmitted from two different panel simultaneously.
· FDM-B scheme: two PUSCH transmission occasions with same/different RV of the same TB are transmitted from different UE panels on non-overlapped frequency domain resources and the same time domain resources.
· FDM-A scheme: different parts of the frequency domain resource of one PUSCH transmission occasion are transmitted from different UE panels.
· SFN-based transmission scheme: all of the same layers/DMRS ports of one PUSCH are transmitted from two different UE panels simultaneously.
· SDM repetition scheme: two PUSCH transmission occasions with different RV of the same TB are transmitted from two different UE panels simultaneously.
Note: Companies are encouraged to evaluate the different schemes for possible down-selection in RAN1#110.
Note: other schemes are not precluded
Agreement
For the EVM of STxMP of Rel-18
· Reuse the SLS assumption of BM/Multi-panel UE in R1-2007151 with necessary update, as shown in Table A1 
· Reuse the LLS assumption of Rel-17 mTRP UL repetition transmission with necessary update, as shown in Table A2
Note: company can evaluate FR1 and explain the details of EVM assumptions for that

Agreement
For multi-DCI based STxMP PUSCH+PUSCH transmission, study and evaluate the following aspects:
· Two PUSCHs are associated with different TRPs and transmitted from different UE panels. The total number of layers of these two PUSCHs is up to 4.
· Study STxMP of PUSCH+PUSCH transmission where it is some combination of DG-PUSCH, CG-PUSCH and msg3/msgA PUSCH.
· The overlapping type(s) of fully/partially in time domain and fully/partially/non-overlapping in frequency domain are to be studied and justified for PUSCH+PUSCH.
Note: The above study shall take into account the UE implementation and RF considerations.
Note: Study the conditions required for STxMP PUSCH+PUSCH.
Note: Other aspects are not precluded.

Agreement
Study the enhancement of SRS resource set configuration and SRI/TPMI indication for single-DCI based STxMP PUSCH scheme:
· The configuration of two SRS resource sets, SRS resource set indicator field, two SRI fields and two TPMI fields of Rel-17 mTRP PUSCH TDM repetition is the starting point.
· FFS: The configuration of one SRS resource set, one or two SRI fields and one or two TPMI fields
· Note: This proposal does not mean that any possible SRI/TPMI enhancement on STxMP would be precluded. In RAN1#110, companies can suggest the detail SRI/TPMI enhancement with reasonable analysis and evaluation result.

Agreement
Study the layer combinations of {1+1, 1+2, 2+1, 2+2} for the SDM scheme (if supported) of single-DCI based STxMP PUSCH,
· This is for 1 CW at least.
· The layer combination for the SDM scheme can be further studied for 2 CW if 2 CW in SDM scheme is supported.
· FFS: study the layer combinations of {1+3, 3+1} under the above conditions.
· Companies are encouraged to provide SLS/LLS for their proposed layer combinations for the SDM scheme of single-DCI based STxMP PUSCH.

Agreement
Study if any enhancement is needed on DMRS port indication for the SDM scheme (if supported) of single-DCI based STxMP PUSCH 
FFS how to map DMRS ports to two joint/UL TCI states/CWs/panels/TRPs/SRS resource sets/PUSCH layers for codebook-based and non-codebook based PUSCH respectively.


In this contribution, we provide our evaluations and views on STxMP.
Evaluation methodology and results
In RAN1#109-e, it was agreed to use LLS and SLS to evaluate the performance of STxMP relative to the single panel based UL transmission (TxSP). The SLS and LLS assumptions are given in Table A1 and Table A2 in Appendix I, respectively.
For our LLS results, the path-loss gap modeling between the two panels/TRPs is {0, 3, 6} dB. The maximum code rate is 0.4 and, therefore, based on Table 6.1.4.1-1 of 38.214 which is also brought in Appendix II, MCS indexes 2 and 5 (MCS2, MCS5 in short) are selected in our simulations. For a fair comparison between TxSP and STxMP and following Option 1 in the agreed maximum UE Tx power in RAN1 109-e, we use per UE power assumption where the total transmit power for STxMP and TxSP is the same. Further, for STxMP, the total power is equally allocated to two panels. 
Figure 2-1 shows the simulation results for SFN transmission scheme where each panel transmits two layers. It can be observed that only when the path-loss gap between the two panel-TRP links equals to 0dB, STxMP consistently outperforms TxSP. In turn, when the path-loss gap is larger than 3dB, STxMP does not demonstrate any advantage to TxSP. Therefore, based on our simulation results, STxMP is beneficial only when the two panels have similar path-losses. If one of the two panel-TRP links experiences a larger path-loss, it contributes little to the received signal while consuming a substantial part of the UE transmit power budget. However, due to blockage, mobility, and other factors, it is unlikely that the path-loss gap between the two panel-TRP links is around 0dB. It is also noteworthy that, following the agreed EVM in RAN1 109-e, cross-link interference between the two panels is 20 dB which is quite small. If the inference between the two panels is larger, the performance of STxMP would further deteriorate. 
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(a): MCS = 2                         (b): MCS = 5
Figure 2-1: LLS result comparison between SFN STxMP and TxSP
Figure 2-2 shows the simulation results for FDM-A scheme with MCS2 and MCS5. When the path-loss gap between the two panel-TRP links is 0dB, STxMP shows a marginal performance gain compared to TxSP. When the path-loss gap between the two panel-TRP links is larger than 0dB, TxSP outperforms STxMP at all SNR ranges. Note that, compared to the SFN scheme, Tx BW per panel is halved while PSD per panel is doubled for the FDM-A scheme. As the capacity is linearly proportional to the BW while only logarithmically increases with the PSD, FDM-A performs worse than SFN in the STxMP scheme.    
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(a): MCS = 2                         (b): MCS = 5
Figure 2-2: LLS result comparison between FDM-A STxMP and TxSP
Table 1 shows the SLS result for SDM based STxMP. Aligned with the LLS results, it can be observed that TxSP outperforms STxMP under the per UE maximum power assumption (option 1). This is because the total transmission power of the two panels is restricted to 23dBm and, therefore, the RSRP of each panel is quite low which in turn results in the STxMP performance degradation.
Table 1: SLS result comparison between STxMP and TxSP
	Scheme
	Throughput 

	TxSP
	112.20Mbps 
(100%)

	STxMP
	89.65 Mbps
(79.9%)


 
Observation 1: Based on our LLS and SLS performance comparisons between STxMP and the baseline TxSP schemes, specifying STxMP is not well-justified. 
Max transmit power for STxMP 
There are 5 UE Power Classes defined in Clause 6.2.1 of [2] as shown in Table 2.
Table 2: Assumption of UE Types 
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE

	5
	Fixed wireless access (FWA) UE


In the WID, the target devices for STxMP are CPE/FWA/vehicle/industrial devices (if applicable), that is, UE power class 1, power class 2, power class 4, and power class 5. For each UE power class, the maximum total transmit power is defined in [2]. The maximum output power for STxMP should be consistent with the current UE power class definition, that is, the maximum total output power of the two panels should not be larger than the UE maximum output power defined by the current UE power classes. Such a power restriction that is aligned with the current UE power class definitions was discussed and captured as Option 1 in the maximum UE Tx power assumption in the agreed EVM in RAN1 109-e. 
On a related note, regarding the maximum output power restrictions for UL CA, the following two cases are distinguished in Clause 6.2.A of [2]:
Case 1: Intra-band UL contiguous and non-contiguous CA where the maximum output power in the operating band is restricted by the UE maximum output power. 
Case 2: Inter-band uplink CA with two bands with each UL band configured with a single CC when both CCs are active with non-zero power UL RB allocation where the maximum power requirements are applicable per band.
	Excerpt from Clause 6.2A of [2]:

For uplink intra-band contiguous and non-contiguous carrier aggregation for any CA bandwidth class, the maximum output power is specified in clause 6.2.1.
For inter-band uplink CA with two NR bands with each UL band configured with a single CC, the maximum power requirements are applicable per band, with both carriers active with non-zero power UL RB allocation. The maximum output power values for TRP and EIRP are applicable per carrier and are specified in tables 6.2.1.x-2.



For Rel-16/17 mTRP schemes, only intra-band scenario is considered where the mTRP configuration is per serving cell. Similarly, for STxMP, only intra-band scenario should be considered and, its relevant maximum total output power restriction, which is the per UE maximum output power as defined in Clause 6.2.1 of [2], should apply.
Proposal 1: Similar to Rel-16/17 mTRP transmission, only intra-band scenario and per UE power restriction are applicable to the STxMP scheme
Impacts of different multi-panel transmission chain architecture
Different transmission chain architectures could have different impacts on STxMP functionality such as supported number of codewords, supported number of layers, the feasibility of independent per-panel power control, phase calibration, etc. In what follows, we analyze the supported functionalities for different multi-panel transmission chain architectures. 
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Figure 4-1: Potential multi-panel transmission chain architecture 1 
In architecture 1 that is shown in Figure 4-1, each panel is associated with an independent baseband (BB), intermediate frequency (IF), PA, and antenna array (AA). This architecture can support multiple codewords since each panel has an independent BB as well as an independent power control per panel. Since each panel is associated with 2 IFs each of which associated with an antenna port, the total number of supported layers is 4 in architecture 1.
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Figure 4-2: Potential multi-panel transmission chain architecture 2
In architecture 2 that is shown in Figure 4-2, the two panels share a common baseband, but each panel has its own IF, PA, and AA. We assume one BB can only support one CW, otherwise, additional processing is required and the complexity and delay are increased. This structure can support only one codeword since the two panels share a common BB. However, it still can support an independent power control per panel.  
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Figure 4-3: Potential multi-panel transmission chain architecture 3
In architecture 3 that is shown in Figure 4-3, two panels share a common baseband and IF. This structure can also support only one codeword. However, it still can support an independent power control per panel. Since two panels share two IFs, the total number of supported layers is 2 for architecture 3.
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Figure 4-4: Potential multi-panel transmission chain architecture 4
In architecture 4 that is shown in Figure 4-4, two panels share a common baseband, IF, and PA. This structure can also support only one codeword and independent power control per panel cannot be supported. Since two panels share 2 IFs, the total number of supported layers is 2 for architecture 4. For this architecture, only SFN can be supported.
For STxMP, RAN1#109-e agreed to study both sDCI based SDM/FDM-A/FDM-B/SFN/SDM repetition schemes and mDCI based PUSCH+PUSCH scheme. However, based on our above analysis, it is straightforward to observe that the feasibility of the above STxMP schemes depends highly on the multi-panel architectures. 
For sDCI based SDM, different layers/DMRS ports of one PUSCH are separately precoded. Thus, SDM based STxMP can only be supported by architecture 1 where the transmit signals on the two panels can be independently precoded. For architecture 2/3/4, the baseband versions of the transmit signals on the two panels are the same. Therefore, SDM based STxMP is not supported by architecture 2/3/4.
For SDM repetition scheme, two PUSCH transmission occasions with different RV of the same TB are required to be transmitted from two different UE panels simultaneously. The two independent BB units in architecture 1 can generate two RVs and map them to different IFs. This is not feasible in any other architecture 2/3/4. Therefore, SDM repetition scheme can only be supported by architecture 1.
For sDCI based FDM scheme, two panels transmit on non-overlapped frequency domains. However, for architecture 2/3/4, the baseband signals of the two panels have to be the same. Therefore, FDM scheme can only be implemented on architecture 1.
For SFN-based transmission scheme, all of the same layers/DMRS ports of one PUSCH are transmitted from two different UE panels simultaneously. In other words, the transmit signals on the two panels are the same. Thus, SFN-based transmission scheme can be supported by all architectures 1/2/3/4.
For mDCI based STxMP, one CW is required for each panel. When the two panels transmit simultaneously, two independent BB units are required. Therefore, mDCI based STxMP can only be supported by architecture 1.
The STxMP transmission schemes and its feasible architectures are summarized in Table 3.
Table 3: Multi-panel architecture and its supported functionalities
	
	Architecture 1
	Architecture 2
	Architecture 3
	Architecture 4

	Independent BB
	√
	
	
	

	Independent IF
	√
	√
	
	

	Independent PA
	√
	√
	√
	

	Independent AA
	√
	√
	√
	√

	#CWs
	2
	1
	1
	1

	#layers
	4
	2
	2
	2

	Independent power control
	√
	√
	√
	

	SDM
	√
	
	
	

	SDM-repetition
	√
	
	
	

	FDM
	√
	
	
	

	SFN
	√
	√
	√
	√

	mDCI based STxMP
	√
	
	
	



From our above discussion and Table 3, it can be observed that independent baseband (BB) unit, intermediate frequency (IF) unit, PA, and antenna array (AA) are required to support any of the single-DCI based SDM, SDM repetition, or FDM STxMP schemes or multi-DCI based PUSCH+PUSCH STxMP scheme. 
Observation 2: Independent baseband (BB) unit, intermediate frequency (IF) unit, PA, and antenna array (AA) are required to support any of the single-DCI based SDM, SDM repetition, or FDM STxMP schemes or multi-DCI based PUSCH+PUSCH STxMP scheme.
Based on our above analysis, the only cost efficient low-complexity STxMP transmission is the s-DCI based SFN scheme. Considering cost and complexity of the UE to support any of the other STxMP schemes in addition to the unconvincing STxMP performance in comparison to the baseline TxSP scheme, we propose the following:   
Proposal 2: Considering cost, complexity, and the performance of various STxMP schemes, RAN1 should prioritize the study of s-DCI based SFN to the study of s-DCI based SDM (repetition), s-DCI based FDM, and m-DCI based PUSCH+PUSCH transmission. 
Issues and potential solutions for STxMP 
Study on TPMI/SRI indication for STxMP
For the single panel transmission, at most 4 and 6 bits are required for TPMI indication in DCI for NCB and CB transmission respectively. For multi-panel transmission, especially for SDM-based STxMP, the number of required bits for TPMI/SRI indication can be doubled which may have an impact on the PDCCH coverage. Consequently, DCI payload reduction solutions for TPMI indication in STxMP should be considered. Note that in Rel-17, TDM-based PUSCH repetition is supported, and up to two SRS resource sets and SRI/TPMI fields can be configured to UE for codebook or non-codebook based PUSCH transmission. The TPMI indication payload is reduced by considering the restriction that the number of layers transmitted to two TRPs is always the same, thus only a subset of TPMIs can be indicated for the second TRP once the rank is determined. A similar design can be reused in Rel-18 in some STxMP transmission modes such as SFN or SDM repetition. 
Proposal 3: TPMI indication overhead for various STxMP transmission modes should be examined as a part of STxMP study. A similar design in Rel-17 PUSCH repetition may considered as a starting point.
Study on layer combination and DMRS port indication for STxMP
In Rel-16 and 17, the layer combinations for downlink mTRP NCJT can be 1+1, 1+2, 2+1 or 2+2. Moreover, DMRS ports combination {0,2,3} is introduced to support layer combination 1+2. In Rel-18, DMRS ports combination {0,2,3} can also be considered in uplink to support layer combinations 1+2 for STxMP SDM. On the other hand, layer combinations 0+x and x+0 should also be studied to potentially support dynamic switching between single-panel and multi-panel transmissions. This is beneficial for balancing between transmission performance and UE power efficiency.
Observation 3: As a part of SDM based STxMP study, layer combination 0+x, x+0 should be considered to support dynamic switching between single-panel and multi-panel transmission.
Study on coherent and non-coherent STxMP
For mTRP transmission schemes, both CJT and NCJT are supported. Similarly, for STxMP, both coherent STxMP and non-coherent STxMP could be studied. For non-coherent STxMP, different layers are transmitted from different panels and each panel data is precoded separately as shown in Figure 5-1. Therefore, for non-coherent STxMP, two TPMI/SRI fields are needed.
[image: ]
Figure 5-1: Non-coherent STxMP
For coherent STxMP, the two panels transmit the same data stream while each panel transmits on different antenna ports as shown in Figure 5-2. Therefore, for coherent STxMP, only one TPMI/SRI field is needed.
[image: ]
Figure 5-2: Coherent STxMP
Observation 4: The number of TPMI/SRI fields required for coherent STxMP and non-coherent STxMP are different
Proposal 4: Both coherent STxMP and non-coherent STxMP schemes should be studied.
Study on CG-PUSCH/DG PUSCH based STxMP
There are three possible scenarios considering the STxMP involving CG-PUSCH: CG-PUSCH + dynamic grant PUSCH (DG-PUSCH), CG-PUSCH + CG-PUSCH and a CG-PUSCH resource transmitted by two panels (e.g. SFN-like transmission scheme). In the legacy design, some rules/restrictions were introduced to avoid overlapping CG-PUSCH and DG-PUSCH resources. However, for a UE with the STxMP capability, related rules should be updated if STxMP is supported.
Observation 5: Current specified restrictions to avoid overlapping CG-PUSCH and DG-PUSCH resources do not allow simultaneous transmission of CG-PUSCH and DG-PUSCH.
Regarding indicated TCI states for CG-PUSCH + CG-PUSCH STxMP, two potential issues should be studied: First, each of the two CG-PUSCH resources needs to be associated with a TCI state. However, current specification does not address the association/application rules when two UL TCI states are indicated. Second, even when two UL TCI states are indicated and mapped to two overlapping CG-PUSCH resources in time, UE may not be able to simultaneously apply both TCIs, i.e., use both indicated beams for STxMP. In such a case, UE behavior needs to be clarified.
Observation 6: For two CG-PUSCH transmission occasions overlapped in time, current specification does not address the TCI state application and the transmission occasion dropping rules.
For one CG-PUSCH resource, gNB may want to use only one panel or both panels to simultaneously transmit the channel. Therefore, a mechanism to enable/disable STxMP is required. Further, similar to the previous CG-PUSCH + CG-PUSCH STxMP case, the two indicated TCI states under the unified TCI framework may not be suitable for a simultaneous transmission. In such a case, UE behavior needs to be clarified.
Proposal 5: When two UL TCI states are indicated, mechanisms to enable/disable STxMP for a CG-PUSCH should be considered as a part of STxMP study.  
Support for transform precoding
To enhance the UL coverage, NR supports single carrier based UL transmission for both PUSCH and PUCCH. In single carrier based UL transmission, a DFT transformation is performed on the modulated symbols before frequency domain RE mapping. This operation lowers PAPR and is beneficial for the PA efficiency and the coverage. As a part of STxMP study in Rel-18, transform precoding should also be considered for different UL channel.
Proposal 6: transform precoding enabled UL transmission should also be considered as a part of STxMP study.  
Conclusions 
[bookmark: _GoBack]Observations:
Observation 1: Based on our LLS and SLS performance comparisons between STxMP and the baseline TxSP schemes, specifying STxMP is not well-justified.
Observation 2: Independent baseband (BB) unit, intermediate frequency (IF) unit, PA, and antenna array (AA) are required to support any of the single-DCI based SDM, SDM repetition, or FDM STxMP schemes or multi-DCI based PUSCH+PUSCH STxMP scheme.
Observation 3: As a part of SDM based STxMP study, layer combination 0+x, x+0 should be considered to support dynamic switching between single-panel and multi-panel transmission.
Observation 4: The number of TPMI/SRI fields required for coherent STxMP and non-coherent STxMP are different.
Observation 5: Current specified restrictions to avoid overlapping CG-PUSCH and DG-PUSCH resources do not allow simultaneous transmission of CG-PUSCH and DG-PUSCH.
Observation 6: For two CG-PUSCH transmission occasions overlapped in time, current specification does not address the TCI state application and the transmission occasion dropping rules.

Proposals:
Proposal 1: Similar to Rel-16/17 mTRP transmission, only intra-band scenario and per UE power restriction are applicable to the STxMP scheme
Proposal 2: Considering cost, complexity, and the performance of various STxMP schemes, RAN1 should prioritize the study of s-DCI based SFN to the study of s-DCI based SDM (repetition), s-DCI based FDM, and m-DCI based PUSCH+PUSCH transmission.
Proposal 3:  TPMI indication overhead for various STxMP transmission modes should be examined as a part of STxMP study. A similar design in Rel-17 PUSCH repetition may considered as a starting point.
Proposal 4: Both coherent STxMP and non-coherent STxMP schemes should be studied.
Proposal 5: When two UL TCI states are indicated, mechanisms to enable/disable STxMP for a CG-PUSCH should be considered as a part of STxMP study.
Proposal 6: transform precoding enabled UL transmission should also be considered as a part of STxMP study.
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Appendix I: EVM assumptions for STxMP
Table A1: SLS assumption for STxMP of Rel-18
	Parameters
	Values

	Frequency Range
	FR2 @ 30 GHz, SCS: 120 kHz, BW: 40 MHz,

	Scenarios
	1. Dense urban (macro-layer only, TR 38.913) @FR2, 200m ISD, 2-tier model with wrap-around (7 sites, 3 sectors/cells per cell), 100% outdoor
1. Indoor (TR 38.901/802)

	UE speed
	Option 2: 3 km/hr for all UEs

	Maximum UE Tx Power
	· Option 1: Max TRP of 23 dBm and max EIRP 43 dBm of two panels 

Note 1: Companies to state additional details on their simulation assumptions, if any.
Note 2: In Option 2, the max TRP of two panels might exceed the limit of PC2 in one band based on existing RAN4 power class definitions (which is currently per band). Companies to provide details whether Option 2 results in exceeding such limit in actual simulations. 
Note 3: In Option 1, companies to explain how max EIRP across two panels transmitting beams in different directions is determined.
Note 4: In case that Option 2 is used and max TRP of two panels exceeds the limit of PC2, companies to provide the excess value of the TRP of STxMP transmission over the TRP of the single panel transmission baseline.

	BS receiver Noise Figure
	8.5dB 

	BS Antenna Configuration
	Dense urban (M, N, P, Mg, Ng) = (8, 8, 2, 1, 1) (dV, dH) = (0.5, 0.5) λ
Note: Other structure are optional and reported by company.
Note: Companies to explain TXRU weights mapping.
Note: Companies to explain beam selection.
Note: Companies to explain number of BS beams 

	BS Antenna radiation pattern
	TR 38.802 Table A.2.1-6, Table A.2.1-7

	UE antenna configuration
	Option 2: (M, N, P, Mg, Ng) = (2, 2, 2, 1, 2); (dV, dH) = (0.5, 0.5)λ. (dg,V, dg,H) = (0, 0)λ. * Θmg,ng=90°; Ω0,1=Ω0,0+180. The polarization angles are 0 and 90
 Note: Other panel structure is optional and to be reported by company

	UE Antenna radiation pattern
	TR 38.802 Table A.2.1-8

	UE dropping
	Random

	UE and panel orientation
	Vertical but random in azimuth

	Traffic Model
	Full buffer.

	Control and RS overhead
	Not considered

	BF/Precoder scheme
	Independent precoding scheme

	UE Antenna height
	1.5 m

	UL MIMO Mode, rank
	UL SU-MIMO
Up to rank 4 for STxMP with 2 panels.

	Per panel power control and other issues that are affected by RF transmission chain architecture
	Architecture 1 in Section 4 is assumed, where the two panels have independent BB,IF,FE and AA.


	Cross-link interference between 2 panels
	
According to real channel modeling.

	Baseline scheme
	· Option 1: single panel transmission with panel selection.


Table A2: LLS assumption for STxMP of Rel-18
	Parameters
	Values

	Frequency Range
	FR2 @ 30 GHz,
SCS: 120 kHz,

	Channel model
	TDL for FR2

	BS antenna configuration
	2 TRP and 2 Rx ports per TRP

	UE antenna configuration
	2 panels and 2 Tx ports on each panel

	Path-loss modeling
	{0,3,6} dB gap c

	Blockage
	NA

	Target BLER
	[10^-3, 10^-4, 10^-5]: BLER values shown in plots should be based on enough number of samples, e.g., ~100/BLER samples

	Baseline scheme
	Single panel transmission with panel selection.

	# of RBs/symbols
	Companies to Report.

	DMRS pattern
	· DM-RS configuration type 1 for PUSCH

	Code rates
	Low (<0.2) and moderate (<0.4)

	Frequency hopping
	NA

	UL transmission scheme
	Codebook based UL transmission is baseline. Non-codebook based can be optional.

	Redundancy Version
	NA

	Schemes
	FDM-based, SDM-based and SFN scheme.

	Cross-link interference between 2 panels
	Assume 20dB cross-link interference between panels based on statistical values from system simulation.

	Receiver assumption
	MMSE MIMO receiver




Appendix II: MCS assumptions for STxMP
Table 6.1.4.1-1: MCS index table for PUSCH with transform precoding and 64QAM
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x 1024

	Spectral
efficiency

	0
	q
	240/ q
	0.2344

	1
	q
	314/ q
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4 
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	466
	2.7305

	18
	6 
	517
	3.0293

	19
	6
	567
	3.3223

	20
	6
	616
	3.6094

	21
	6
	666
	3.9023

	22
	6
	719
	4.2129

	23
	6
	772
	4.5234

	24
	6
	822
	4.8164

	25
	6
	873
	5.1152

	26
	6
	910
	5.3320

	27
	6
	948
	5.5547

	28
	q
	reserved

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved
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