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Introduction
In RAN1 #88, the following agreements regarding the demodulation reference signal (DMRS) for data were made:

Agreements:
· Confirm working assumption with some updates:
· Front-loaded DMRS is mapped over 1 or 2 adjacent OFDM symbols
· NR aims for performance at least comparable to DM-RS of LTE in scenarios where applicable for both LTE and NR

Agreements:
· For DL DMRS port multiplexing, FDM (including comb), CDM (including OCC and Cyclic shift) and TDM should be considered
· For the CDM of DMRS ports in time and/or frequency domain
· FFS for OCC based or cycling based
· FFS: supporting CDM across adjacent REs 
· FFS: supporting cyclic shift across non-adjacent REs
· FFS OCC size
· Support PN sequence for CP-OFDM
· FFS: ZC-sequence for CP-OFDM
· FFS: For the case front-loaded DMRS pattern with 4 ports, 1 OFDM symbol is supported
· FFS: For the case of front-loaded DMRS pattern with 8 ports, two adjacent OFDM symbols are supported
· For high Doppler scenario, down selects from the followings
· Additional DMRS with reduced density in frequency domain compared to front loaded DMRS
· Additional DMRS with same density in frequency domain compared to front loaded DMRS
· Note that: Front loaded DMRS can be configured with low density
· Note: the complementary use of PT-RS for high Doppler channel estimation can be considered when determining the number of the additional DMRS.
· Other option is not precluded
· Support DMRS bundling in time domain
· At least time domain bundling with slot aggregation of DL-only slots is supported
· DMRS pattern within the first slot is not impacted by the time domain DMRS bundling
· FFS: Consider further overhead reduction of DMRS in case of bundling in time domain
· Consider whether to use mechanism of UE-assisted DMRS configuration. 
· Consider  whether to use UE-assisted configuration of PRG size

In this contribution, we provide some additional evaluation results for some of the open items in the above agreement. Note that many related studies have already been presented in previous contributions in [3]. 
Discussion
Simulation setup notes
We make the following notes regarding the simulation setup:
· Regarding the channel estimation algorithm, we perform an MMSE-based channel estimation assuming genie knowledge of maximum delay spread, Doppler spread and geometry. 
· When the DMRS pattern uses FD-OCC or TD-OCC we do not explicitly depattern the ports, but it is taken into account in the MMSE estimation. 	Note that in many realistic receivers such an optimal depatterning is not taking place. We plan to investigate the effect of FD-OCC or TD-OCC depatterning in a separate study.
· For link adaptation simulation scenario, we present results for open-loop random PMI transmission mode, and link adaptation with 10% TBLER and an MCS table with 32 entries which is a superset of the suggested MCS agreed in the simulation assumptions (lowest MCS is QPSK with code rate of 1/10 and maximum MCS is 256-QAM with rate 8/9). Using a larger MCS table allows for a more comprehensive study of the different scenarios.
· For the fixed MCS simulation scenarios, we provide the throughput for five of the agreed MCSs that span the range from low to high spectral efficiencies.
Targeted DM-RS simulation studies
DMRS pattern for self-contained slots
We provide results for comparing the following patterns for self-contained ACK/NAK slot operation (ACK/NAK is in the 14th symbol) for 4 GHz, 30 KHz, and 30 Kmh. 
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[image: C:\Users\amanolak\Desktop\PentNew\OLLA\pentariLink\wilt_infra\run\test\DMRSFrontLoad\30Kmh_performance.jpg]
Observe the significant loss that the having just the pattern with DMRS in the 3rd and 4th symbol. Even at 20 dB geometry the loss is around 5 dB. Additional comparisons on this topic can be found in the Appendix 6. 
Complementary use of PT-RS for sub-6 GHz mobility support
It has been proposed to study the usage of PTRS for supporting the high speed scenarios for sub-6GHz. In this section, we provide throughout results which demonstrate that preferring the usage of PTRS over additional DMRS symbol can only lead to worse performance. 
High mobility
Rank 2
We compare the following two patterns for a 2x2 system and 30 KHz SCS, and SCW MIMO. We use a 4-RB MMSE-based channel estimation, and a link adaptation to achieve 10% TBLER.
[image: ] 	 				[image: ]
We observe that in both scenarios we have exactly the same overhead, yet the one in the right uses RS that ressemble PTRS, i.e., they are only located in the center of the RB and they are sparse in the frequency domain but dense in the time domain. 
Observe that for a TDL-C 300 nsec channel at 120 kmh, clear loss is showing at high geometries. This is due to the fact that the channel decorrelates both in time and frequency, and using sparse RS in the frequency domain results in a suboptimal pattern and performance degradation.
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Rank 4
We compare the following two patterns for a 4x4 system and 30 KHz SCS, and SCW MIMO. We use a 4-RB MMSE-based channel estimation, and a link adaptation to achieve 10% TBLER.
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We observe that in both scenarios we have exactly the same overhead, yet the one in the right uses RS that ressemble PTRS, i.e., they are only located in the center of the RB and they are sparse in the frequency domain but dense in the time domain. 
[bookmark: _GoBack][image: ]
Observe that for a TDL-C 300 nsec channel at 120 kmh, clear loss is showing at high geometries. This is due to the fact that the channel decorrelates both in time and frequency, and using sparse RS in the frequency domain results in a suboptimal pattern and performance degradation.
Very High mobility
Rank 2
We compare the following two patterns for a 2x2 system and 30 KHz SCS, and SCW MIMO.
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We observe that in both scenarios we have exactly the same overhead, yet the one in the right uses RS that ressemble PTRS, i.e., they are only located in the center of the RB and they are sparse in the frequency domain but dense in the time domain. 
In very high speed scenario, the degradation due to PTRS is even higher in scenarios of high delay spread. 
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Observation 1: For high Doppler scenarios, considering the same total RS overhead, configuring additional DMRS symbols provides the same or better performance over using PT-RS for data demodulation.

DMRS structure for DMRS bundling in time domain
In scenarios of DMRS bundling, it is being discussed to consider overhead reduction on the subsequent slot in order to get better performance. However, such overhead reduction comes with the penalty of worse channel estimation. 
Non-self-contained slots
It has been agreed that the DMRS within the first slot is not impacted by the time domain DMRS bundling. However, it still remains open the case whether some overhead reduction can be used in the second slot. We now provide results that show that the overhead reduction gain is marginal, and in most scenarios of interest the processing gain loss is more important. 
To be precise, we compare the following three cases:
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Rank 1
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Rank 2
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Rank 4
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We observe that in most of the scenarios, removing one of the DMRS symbols in the second slot leads to clear degradation in the performance. 
Observation 2: Performing overhead reduction in scenarios of DMRS time domain bundling is not beneficial.

[bookmark: _Ref378529477]Conclusions
Observation 1: For high Doppler scenarios, considering the same total RS overhead, configuring additional DMRS symbols provides the same or better performance over using PT-RS.
Observation 2: Performing overhead reduction in scenarios of DMRS time domain bundling is not beneficial.
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Appendix
DMRS location for self-contained slots: 
Self-contained slot: Robustness in low mobility
In this section we compare the performance of a one-symbol front-load DMRS patterns with a pattern that has the front-load DMRS plus an additional midamble later in the slot. We provide results for 11 Hz, 30 Hz and 60 Hz for the following two patterns that have the same total overhead. 
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Figure 6‑1 Patterns for comparison in this study

As a reference, we also provide the results for the following pattern: 
[image: ]
Figure 6‑2 : Reference pattern for comparison (non-self-contained slot DMRS pattern)
The purpose of this study is to show that the one symbol front-load pattern even in scenarios of low Doppler (30 Hz) demonstrates a significant performance loss over a sparser in frequency domain front-load pattern that has an additional DMRS look in time a few symbols later. The DMRS pattern with the second look in the end of the downlink burst is used as a reference to quantify the relative loss of the other patterns. 
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Figure 6‑3 Link level performance for the patterns shown in Figures 6‑4, and 6‑5, for 11 Hz, 30 Hz, 60 Hz Doppler spread
Observation 3: In a self-contained 14-symbol slot, using a 2-symbol DMRS pattern at symbol indices {3,6} can provide additional robustness to mobility compared to a DMRS pattern in symbol 3 with the same total overhead.  

Self-contained slot: Robustness in medium/high mobility
In this section we compare the results of different placement location of the second look of DMRS. Even thought, in scenarios with mobility, DMRS extrapolation needs to be avoided, in a self-contained slot, there are limitations on the DMRS location, depending on the UE processing and capabilities. Specifically, assuming that two OFDM symbols carry DMRS, at least the following two UE processing solutions can be considered:
1) Casual processing: Derive an early channel estimate using the first look of DMRS and demodulate the data for all symbols until the second DMRS symbol is received, and update the channel estimate after the reception of the latter, for demodulating the remaining data symbols.
2) Non-casual processing: Buffer all the data until both DMRS symbols are received, derive one channel estimate and catch up the demodulation of all symbols before the end of the slot.
Note that the second option would result on stricter constraints on the location of the second DMRS symbol compared to the first option. In the following we provide results that compare the following options:
1) DMRS on symbols {3,6} with  non-casual processing,
2) DMRS on symbols {3,X} with casual processing with X = 7,8,9.
for scenarios of medium and high Doppler in a 4x4 system with rank 2.
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[image: ]We observe that using DMRS on symbols {3,6} with non-casual processing provides a more robust solution that using DMRS on symbols {3,X} with X>6 when casual processing is employed in medium and high mobility scenarios. 
Comparison of a comb-based pattern with a frequency-domain-non-uniform pattern
We now provide comparative results between the proposed comb patterns and a DMRS proposal with non-uniform frequency domain pattern. For all patterns, the same number of resource elements are used for DMRS and the RSs are located on the same OFDM symbols.  
Note that a DMRS pattern that is non-uniform in frequency does not allow for simple wideband channel estimation procedures. We strongly believe that such channel estimation procedures should be enabled in NR, particularly due to the large bandwidth allocations that NR is expected to support, both in sub6 Ghz and mmW frequencies. Having said that, we do provide results that compare such patterns with the proposed comb-based patterns that are uniform in frequency for scenarios of narrowband allocations (8 PRBs, with 4 RB bundling for channel estimation) to investigate whether significant gains of the former are expected. 
We provide results for a 4x4 MIMO system in a TDL-B 100 nsec and TDL-C 300 nsec channel for rank 1, and 2, for 3 kmh, 30 kmh and 120 kmh in 4 GHz carrier frequency and 30 KHz SCS. We observe that the non-uniform DMRS pattern may have a marginal gain of the order of up to 0.2 dB for rank 2, only in the scenario of TDL-C 300 nsec + 120 kmh for the high MCS; whereas in all other scenarios performance is similar. As a quick reminder, note that in our simulations we perform a 2-D MMSE channel estimation procedure at the receiver, which is generally of high complexity; if the receiver is not able to perform such a 2-D MMSE processing, FD-OCC should be avoided because in scenarios of large frequency selectivity it would result in loss of orthogonality across ports. Note that such a problem would not exist with a comb-based pattern.
Observation 2: Supporting a non-uniform DMRS pattern in the frequency domain does not provide gains that justify its adoption in NR.

Rank 1
For rank 1, we compare the following three patterns appearing in Figure 6‑6. Note that all three patterns have the same overhead, and the second look of DMRS is added in symbol 10 as an example (starting counting at 1). 
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Figure 6‑7 DMRS patterns for one port with the same overhead of 12 REs per slot
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Rank 2
For Rank 2, we compare the following 5 patterns:
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Figure 6‑8 Non-uniform in frequency domain DMRS pattern
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Figure 6‑9 Comb-4 pattern with staggering and no staggering
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Figure 6‑10 Comb-2 pattern with staggering and no staggering
3 kmh
TDL-B 100 nsec
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TDL-C 300 nsec
[image: ]

[image: ]
Observe that comb staggering may provide a fraction of dB gain over the no staggering DMRS pattern in scenarios of high delay spread and low/medium Doppler due to the lower edge tone extrapolation that is needed. Note also that even though the non-uniform DMRS pattern does not perform an extrapolation for any tone in the frequency domain, its gain over the staggering pattern is noticeable only in the high MCS and it is actually within 0.1-0.2 dB to the staggered comb-based pattern. 
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120 kmh
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Frequency-domain-uniform FD-OCC-based pattern vs. Comb-based pattern
We now provide rank 4 results fixed MCS results comparing the patterns shown in the following figures. These patterns have the same overhead per port, with a difference of one using FD-OCC every two subcarriers, whereas the other solutions use combs. Note again that the location of the second look is added in symbol 10 as an example. The main point of this study is to examine which frequency domain port multiplexing option appearing Figure 6‑11, 6‑12 and 6‑13 has any clear advantage. We observe that comb-based patterns always perform as well (or even better) than the pattern based on FD-OCC shown in Figure 6‑14. Note that simulation studies related to the location of the second DMRS look are in Section 3.4 for non-self-contained slots and in Section 3.3 for self-contained slots. 
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Figure 6‑15 Example of a Frequency-domain-uniform FD-OCC-based pattern (PTRN17 in the figures)
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Figure 6‑16 Comb-4 pattern with staggering (PTRN5) and no staggering (PTRN6) for 4 ports
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Figure 6‑17 Comb-2 pattern with staggering (PTRN9) and no staggering (PTRN8) for 4 ports
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DMRS location for non-self-contained slots
TDD
We provide some performance results for 120 km/h for rank 4 and 4 RBs PRB bundling. We investigate the performance impact of adding DMRS in the symbols with indices {3,9}, {3,10}, {3,12} for both comb-based and an FD-OCC single-symbol “base” DMRS patterns with a variety of frequency domain overhead. 
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Figure 6‑18 Comparison of the {3,9}, {3,10}, {3,12} DMRS locations for different single-symbol base patterns for CDL-C 300 nsec, 120 kmh, Rank 4, 4 PRB bundling, and 30 KHz SCS.
We make the following observations:
· The {3,9} pattern demonstrates significantly inferior performance compared to the other two locations.  
· The location {3,12} may provide improved performance compared to the {3,10} location in some scenarios in the mid SNR range of 20-30 dB.

Observation 4: In a no-self-contained slot, both for FDD and TDD, using a 2-symbol DMRS pattern at symbol indices {3,9} underperforms a 2-symbol DMRS pattern at symbols {3,10} or {3,12}.
FDD
We first provide some performance results for 120 km/h for rank 4 and 4 RBs PRB bundling. We investigate the performance impact of adding DMRS in the symbols with indices {3,9}, {3,10}, {3,12} for both comb-based and an FD-OCC single-symbol “base” DMRS patterns with a variety of frequency domain overhead, and similarly we compare {3,6,9,12} with {3,6,10,13} locations.
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Figure 6‑19 Comparison of the DMRS location for 120 Khm for different “base” DMRS patterns.
We observe that due to the longer extrapolation that the {3,10} and {3,9} DMRS locations have to do, their performance is significantly lower than the {3,12} pattern. Some performance degradation of {3,6,9,12} versus {3,6,10,13} is also seen after 20 dB geometries, again due to the longer extrapolation by one symbol in the former case.
 “Base” DMRS patterns Examples
In the Appendix, we provide a description on the patterns and their abbreviations that are used in the Figures. 
Notes: 
· The “mean overhead” for each pattern refers to the ratio of the resource elements used for RS over the ratio of all the resource elements in the “base” DMRS pattern when the maximum number of ports are transmitted. If fewer than the maximum number of ports are transmitted, then the ratio, depending on the multiplexing method, may be less. 
· The “number of symbols” refers to the duration of the “base” DMRS pattern. The pattern is shown in a figure next to the description. When robustness in mobility is needed, this “base” DMRS pattern is being repeated over time.
Single-symbol “base” pattern
Using FD-OCC
1. [image: ]4FDOCC, mean overhead: 1, number of symbols: 1
	Tag Name
	PTRN1, 4FDOCC, Overhead: 1

	Notes
	4FDOCC is used for port orthogonalization. A similar pattern with 2FDOCC was also proposed, but due to time-constraints we only present results for the one using 4FDOCC. 


[image: ]
2. 8FDOCC, mean overhead: 1, number of symbols: 1 
	Tag Name
	PTRN2, 8FDOCC, Overhead: 1

	Notes
	8FDOCC is used for port orthogonalization. 
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3. 8FDOCC, mean overhead: 2/3, number of symbols: 1
	Tag Name
	PTRN3, 8FDOCC, Overhead: 2/3 

	Notes
	8FDOCC is used for port orthogonalization




4. [image: ]4FDOCC, mean overhead: 1/2, number of symbols: 1 
	Tag Name
	PTRN4, 4FDOCC, Overhead: 1/2 

	Notes
	4FDOCC is used for port orthogonalization. This base pattern supports up to 4 ports. 





Using Combs
5. [image: ]4Comb, mean overhead: 1 (0.5), number of symbols: 1[image: ]
	Tag Name
	PTRN5, 4Comb, Overhead: 1 (0.5), NoStagger
PTRN6, 4Comb, Overhead: 1 (0.5), Stagger

	Notes
	4 combs are used for port orthogonalization of the first 4 ports and and cyclic shifts for the additional 4. Note that time-domain staggering could be employed in the repetition of the base pattern, in which case the second symbol with RS will have a comb shift of 2 as shown in Figure 3. When staggering is (not) employed the abbreviation will have the additional tag “Stagger” (“NoStagger”). For rank 2 transmission the overhead is 0.5 (as shown inside the parenthesis).



6. [image: ][image: ]4Comb, mean overhead: 0.5 (0.25), number of symbols: 1
	Tag Name
	PTRN7, 4Comb, Overhead: 0.5 (0.25), Stagger

	Notes
	This is a sub-subsampled version of the previous pattern, and therefore the mean overhead is 0.5. This supports up to 4 ports. Even though both staggering and no staggering can be evaluated, due to time constraints we only evaluated the “staggering” pattern when multiple DMRS symbols are configured. For rank 2 transmission the overhead is 0.25 (as shown inside the parenthesis).


[image: ]               
7. [image: ]2Comb, mean overhead: 1 (0.5), number of symbols: 1
	Tag Name
	PTRN8: 2Comb, Overhead: 1 (0.5), NoStagger
PTRN9: 2Comb, Overhead: 1 (0.5), Stagger

	Notes
	When staggering is (not) employed the abbreviation will have the additional tag “Stagger” (“NoStagger”). For rank 2 transmission the overhead is 0.5 (as shown inside the parenthesis).


         

8. [image: ]2Comb+2TDOCC, mean overhead: 1 (0.5), number of symbols: 2
	Tag Name
	PTRN10: 2Comb, Overhead: 1 (0.5), 2TDOCC

	Notes
	2 combs are used for port orthogonalization together with CS and 2TDOCC. For rank 2 transmission the overhead is 0.5 (as shown inside the parenthesis).
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9. 1Comb, mean overhead: 1, number of symbols: 1
	Tag Name
	PTRN11: 1Comb, Overhead: 1

	Notes
	Ports are orthogonalized with cyclic shifts (8-DFT).




 multi-symbol “base” pattern
10. [image: ]4FDOCC, mean overhead: 1/3, number of symbols: 2(1)
	Tag Name
	PTRN12: 4FDOCC, Overhead: 1/3 

	Notes
	4FDOCC is used for port orthogonalization. The RS of the first 4 ports appear in the first symbol, and the RS for the remaining 4 ports appear in the second symbol. In scenarios of up to 4 ports, then the resource elements that are unused are populated with data, and therefore essentially the “base” pattern spans 1 symbol.




11. [image: ]4FDOCC, mean overhead: 2/3, number of symbols: 2
	Tag Name

	For Max Layers
	PTRN13: 4FDOCC, Overhead: 2/3 

	
	For 2/4 Layers
	PTRN13: 4FDOCC, Overhead: 1/3 (Non Uniform)

	Notes
	4FDOCC is used for port orthogonalization. A similar version of this pattern was also submitted that uses 2FDOCC and not 4. Due to time constraints we present results for the 4FDOCC pattern.




12. 4FDOCC, Overhead: 1/2, number of symbols : 2
[image: ]
	Tag Name

	For Max Layers
	PTRN14: 4FDOCC, Overhead: 1/2 

	
	For 2 Layers
	PTRN14: 4FDOCC, Overhead: 1/4 (Non Uniform)

	Notes
	Note that this pattern does not have the RS uniformly spaced in the frequency domain. The RS of the first 4 ports appear in the first symbol, and the RS for the remaining 4 ports appear in the second symbol. In scenarios of up to 4 ports, then the resource elements that are unused are populated with data.




13. [image: ]4FDOCC, Overhead: ¼  (1/8) NonUniform, number of symbols: 4

	Tag Name

	For Max Layers
	PTRN15: 4FDOCC, Overhead 1/4 

	
	For 2 Layers
	PTRN15: 4FDOCC, Overhead 1/8 NonUniform

	Notes
	Note that this pattern does not have the same number of RS resource lements in the time domain.
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE 4, SCS: 30 KHz , ChaP: TOL-B Fu:
11111 Hz RMS DS. 100 nsec, MIMO_NUM_LAYER: 2, PRE Bunding. 4 RBs.
Allocated PRES. 8.

[~a-4Comb, Overhead: 0.5, NoStagger, symbicc3,10,17
=+~4Comb, Overhead: 0.5, NoStagger, symbldx 3,10,17,24
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image27.jpeg
SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz, ChaP: TDL-B Fd:
44444 Hz RMS DS. 100 nsec. MIMO_NUM_LAYER: 2, PRB Bundiing: 4 RBs
Allocated PRBS: 8

10,

| [~a=4Comb, Overhead: 0.5, NoStagger, symbidx:3,10,17
~—4Comb, Overhead: 0.5, NoStagger, symbldx:3,10,17,24

& ~—¥-4Comb, Overhead: 0.5, NoStagger, symbldx:3,10,24

PDSCH.Spectral_Eficiency_bpsHz

2% EY 3 w0

20
CiNR




image28.jpeg
ercy_bpsHz

PDSCH Spectral_ENT

171 . RUSOE 300 noe MMO UM, LAYER. 4 PRS BLncing 4 385
‘Alocated PRES: &

[~=4Comb, Overheac 1. NoStagger, symbidx3 10,17

~+-£Comb Overhead 1, NoStagger, symbldx3 1017,24
~#-4Comb, Overhezc 1. NoStagger, eymblax310,24





image29.jpeg
PDSCH Spectral_Eficiency_bpsHz

SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TOL-C Fd:
44444 Hz RMS DS 300 nsec, MIMO_NUN_LAYER: 4, PRB Bunding: 4 RBs,
‘Allocatess PRES. 6

[~=4Comb, Overhead 1, NoStagger, symbidx3 1017
\=+-4Comb, Overhead 1, NoStagger, symbidx3 10 17,24,
(=+-4Comb, Overhead 1, NoStagger, symbldx310.2¢

E3 £ E3 = ©

2 2 2 S

0
GINR




image30.jpeg
PDSCH Spectral_Efficiency_bpsHz

SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4 SCS: 30 KHz . ChaP TOL-B Fd:
11111 Hz RMS DS, 100 nsec, VIVO_NUM_LAYER 4, PRS Bunding 4 RBs .
Allocated PREs. 5

~+-4Comb, Overhead: 1, NoStagger, symbidx3, 10,17
-»-4Comb, Overhead: 1, NoStagger, symblcx3,10,17,24
+-4Comb, Overhead: 1, NoStagger. symblax3,10.24

0

2 2 % % 2 34 E3 £

30
CINR

)




image31.jpeg
PDSCH Spestral_Effiiency_bpsHz

SIM_TAG=NUM_TX_ENS: 4 NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TOL-B Fd:
444744 iz RMSDS. 100 nsec, MIMO_NUM_LAYER 4, PR Burdiing. 4 RBs
‘Allocate PRB: 8

m]..mm Overhesd; 1, NoStagger, symbiax3 10,17 -

~+-4Comb, Overhead 1, NaStagge, symbidx3,10,17,24

9+{~¥-4Como, Overhezd: 1, NoStagger, symbiox3,10.24





image32.png




image33.png




image34.png




image35.jpeg
141144z RUE DB 00 o, MO, HUN LAVER 2 PFE Bundng: $REs
Aot PREs 1

TR oo G 5 Tosm e WOSETRC |
P Cme, Cuaness 025, Sagde!, SmBIGES 2 HVSE-RC
T o aneke 0.5, S, SIS HMSE S

i




image36.jpeg
PDSCH Sl Eficiency bosHe

2 PRE Bunding 4 R8s Aloseled

= FTRIG #Corb, v 07 HoStegr sy WVSETRC
bR 40omb, uiese 025 Segper bl 2 KMBESC
— FT: acome, xehess 025 g SyGES S WHIZIRC

Za—





image37.jpeg
PDSCH Spectral_Effiency_bosHz

SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TOL-B Fd:
50 Hz RMS DS: 100 nisec. MINIO_NUM_LAYER 2, PR Bundiing: 4 REs . Alocated
PRES: 8
' | i

——PTRNS: 4Comb, Ovethead: 05, NoStagger, symbid3, MMSE-RC
~+ PTRN7: 4Comb, Ovethead: 0.25, Stagger, symbldx3,12. MMSE-IRC
—— PTRN7: 4Comb, Overhead: 0.25, Stagger, symbidx3,6, MMSE-IRC

2 25 0 £ W
GiNR




image38.emf
0 5 10 15 20 25 30 35 40

1

2

3

4

5

6

7

8

9

SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

150 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.
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PDSCH.Spectral_Efficiency_bpsHz

 

 

PTRN7: 4Comb, Overhead: 0.25, Stagger, symbIdx:3,6, MMSE-IRC, Noncasual

PTRN7: 4Comb, Overhead: 0.25, Stagger, symbIdx:3,7, MMSE-IRC, Casual

PTRN7: 4Comb, Overhead: 0.25, Stagger, symbIdx:3,8, MMSE-IRC, Casual

PTRN7: 4Comb, Overhead: 0.25, Stagger, symbIdx:3,9, MMSE-IRC, Casual
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

200 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.
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PDSCH.Spectral_Efficiency_bpsHz

 

 

PTRN7: 4Comb, Overhead: 0.25, Stagger, symbIdx:3,6, MMSE-IRC, NonCasual

PTRN7: 4Comb, Overhead: 0.25, Stagger, symbIdx:3,7, MMSE-IRC, Casual

PTRN7: 4Comb, Overhead: 0.25, Stagger, symbIdx:3,8, MMSE-IRC, Casual

PTRN7: 4Comb, Overhead: 0.25, Stagger, symbIdx:3,9, MMSE-IRC, Casual
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

250 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

PTRN7: 4Comb, Overhead: 0.25, Stagger, symbIdx:3,6, MMSE-IRC, NonCasual

PTRN7: 4Comb, Overhead: 0.25, Stagger, symbIdx:3,7, MMSE-IRC, Casual

PTRN7: 4Comb, Overhead: 0.25, Stagger, symbIdx:3,8, MMSE-IRC, Casual

PTRN7: 4Comb, Overhead: 0.25, Stagger, symbIdx:3,9, MMSE-IRC, Casual
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

11.11 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 1, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

11.11 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 1, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

11.11 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 1, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

11.11 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 1, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

111.11 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 1, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

111.11 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 1, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

111.11 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 1, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

111.11 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 1, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

444.44 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 1, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

444.44 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 1, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

444.44 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 1, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

444.44 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 1, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/2, symbIdx:3,4,10,11, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

11.11 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

11.11 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

11.11 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

11.11 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

111.11 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

111.11 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

111.11 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC


image65.emf
10 15 20 25 30

0

1

2

3

4

5

6

7

SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

111.11 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

444.44 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

444.44 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

444.44 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC


image69.emf
10 15 20 25 30

0

1

2

3

4

5

6

7

SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

444.44 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

11.11 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 4, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

11.11 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 4, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

11.11 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 4, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

11.11 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 4, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

111.11 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 4, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-B  Fd: 

111.11 Hz  RMS DS: 100 nsec, MIMO_NUM_LAYER: 4, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 64, CodeRate: 0.83333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

111.11 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 4, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.33333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 4, CodeRate: 0.33333, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 4, NUM_RX_UE: 4, SCS: 30 KHz , ChaP: TDL-C  Fd: 

111.11 Hz  RMS DS: 300 nsec, MIMO_NUM_LAYER: 4, PRB Bundling: 4 RBs , 

Allocated PRBs: 8.

CINR

PDSCH.Spectral_Efficiency_bpsHz

 

 

QAM: 16, CodeRate: 0.75, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN8: 2Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 16, CodeRate: 0.75, PTRN9: 2Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN17: 4FDOCC, Overhead: 1, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN5: 4Comb, Overhead: 1, NoStagger, symbIdx:3,10, MMSE-IRC

QAM: 256, CodeRate: 0.83333, PTRN6: 4Comb, Overhead: 1, Stagger, symbIdx:3,10, MMSE-IRC
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