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Introduction
In RAN1 #87 and #87 AH [1-2], the following agreements regarding the demodulation reference signal (DMRS) for data were made:

Agreements:
· Support variable/configurable DMRS pattern for data demodulation 
· FFS: Time and/or frequency domain density can be configured  
· FFS: RE location can be configured
· At least one configuration supports front-loaded DMRS pattern
· 
Agreements:
· Organize two email discussions i) to collect companies proposals on DMRS design for DL data channel for NR to facilitate evaluation for the next RAN1 meetings till 8th Dec. and ii) to discussion/agree on simulation assumptions till 15th Dec. – Hyunsoo (LGE)
· The companies are encouraged to provide DM-RS patterns including DM-RS design details such as
· Time domain density (per antenna port) for different ranks (e.g., number of DMRS symbols in slot, symbol position, etc.)
· Frequency domain density (per antenna port) for different ranks
· The number of maximum orthogonal ports
· Multiplexing of DMRS ports (e.g., TDM, FDM, CDM, etc.) 
· DM-RS sequence (e.g., PN, Zadoff-Chu, etc.)
· For the RAN1 NR Ad-hoc meeting, companies are encouraged to provide performance evaluation and to clarify the following aspects used for evaluation:

Agreements:
· For the design of front-loaded DMRS, Alt. 1 is agreed as a working assumption.
· Alt. 1: Front-loaded DMRS is mapped over 1 or 2 adjacent OFDM symbols.
· FFS: Further down-selection between 1 and 2, if necessary
· Companies are encouraged to propose further details
· Companies are encouraged to provide comparison between Alt. 1 and Alt. 2.
· Alt. 2: Design in R1-1700352 (Front-loaded DMRS is mapped over 3 or 4 adjacent OFDM symbols).
· Additional DMRS can be configured for the later part of the slot.
· FFS: Density reduction compared to front-loaded DMRS
· DMRS configuration can be up to the max. number of DMRS ports.
· Note: DMRS design should take into account channel estimation accuracy for low-to-high SINR scenario, throughput performance for SU and MU-MIMO, DMRS overhead, receiver complexity, receiver implementation, support of the use cases/features, UL/DL symmetry, etc.
· FFS: Relative timing relationship between front-loaded DMRS and NR-PDSCH
· Option 1: The first symbol of front-loaded DM-RS is fixed regardless of the first symbol of NR-PDSCH.
· Option 2: The first symbol of front-loaded DM-RS is no later than the first symbol of NR-PDSCH.

In this contribution, we provide the DMRS evaluation results for data channel according to the agreed simulation assumptions in [3]. 
Discussion
Due to the high number of DMRS patterns that were submitted for evaluation, in this study we provide link-level simulation results for a subset of those that are designed for up to 8 orthogonal ports, but still making sure that most of the major proposals are being treated. 

Specifically, in order to categorize the patterns, we observe that the majority of the submitted patterns for evaluation are essentially repetitions in time of a “base” pattern that spans a limited number of symbols, i.e., 1, 2 or 4 OFDM symbols, and has different port multiplexing method. We can therefore, categorize the patterns based on the chosen port multiplexing option and the number of symbols that the “base” pattern spans. 
“Base” DMRS pattern categorization
Regarding the port multiplexing method in the frequency domain, two main approaches have been proposed:
· Port multiplexing using Frequency Domain orthogonal cover codes (FD-OCC) with 2, 4 and 8, OCC patterns. In our treatment, patter description and figures, we abbreviate such a method as 2FDOCC, 4FDOCC, 8 FDOCC. 
· Port multiplexing using frequency domain combs and cyclic shifts inside each comb. We abbreviate this as 1comb, 2comb, 4comb. Note that all patterns that used combs use DFT sequences for port orthogonalization inside each comb, typically referred as cyclic shifts (CS).
Regarding the port multiplexing method in the time domain, some proposed patterns were submitted with time-domain orthogonal cover code (TD-OCC). We abbreviate this as 2TDOCC.
Another way of categorizing the submitted DMRS patterns for evaluation is by grouping them together based on the maximum percentage of resource elements of the “base” pattern that are consumed for RS (this can be ¼, 1/3, 1/2, 2/3, or 1), and the number of symbols that the “base” pattern spans (this is 1, 2 or 4). 
Based on the above categorization, we identified 15 main “base” patterns which are presented in Appendix with the abbreviation name, a picture, and a small description.
· Note that when fewer than the maximum number of ports are transmitted, then the unused resource elements are being used for data transmission, and therefore the effective overhead reduces. The effective overhead is shown in the description.
Time-domain density of the “base” DMRS patterns
Different time-domain densities and location of the DMRS-carrying OFDM symbols have been proposed. 
Regarding the time-domain repetition of the single-symbol or 2-symbol DMRS “base” patterns, it seems that there are two major proposals:
· {3,6,9,12}-family: Repeat the base DMRS patterns in symbols with indices from the {3, 6, 9, 12} set,
· {3,6,10,13}-family: Repeat the base DMRS patterns in symbols with indices from the {3, 6, 10, 13} set
Figures 2-1 and 2-2 depicts such locations assuming indexing starts at 1. 
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Figure 2‑1 {3,6,9,12}-family of DMRS locations
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Figure 2‑2 {3,6,10,13}-family of DMRS locations
In our simulation setup, in the legend of each curve, we are going to specify: 
· the name of the “base” pattern following the tag names described in the Appendix (together with a tag ID of the “base” pattern), and 
· the indices of the symbols that contain DMRS. Note that it is implicitly assumed that the “base” pattern is being repeated according to the specified indices. For example, if a two-symbol base pattern is simulated with a preamble and a midamble starting at locations 3 and 6, then the symbol indexes carrying DMRS are 3,4,5,6. 
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.
· Two codewords are used for any MIMO transmission with more than or equal to 2 layers as it was the case for LTE. We present spectral efficiency results in bps/Hz summed across both CWs. 

Targeted DM-RS simulation studies
Front-Loaded DM-RS pattern comparison 
Self-contained-slot: Alt 1 vs. Alt 2 simulation study
In this study, we provide link level results that compare a one-symbol front-load pattern with a three (or four) symbol front load pattern in scenarios of self-contained slots where ACK/NAK needs to be reported in the end of the same slot. 
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Figure 3‑1 Pattern from R1-1700352 (PTRN15 in this document).
Note that in a self-contained slot, the UE needs to report back the ACK/NAK in the last symbol the slot, in which case the DMRS that appear too late cannot be used for getting a channel estimate for the earlier symbols. For the above pattern, the UE would need to get a first channel estimate using the front-load pattern (symbols 3-6), and then update this estimate “on-the-fly” while receiving additional DMRS in symbols 9,10,11,12. Note that the UE will not be able to first buffer the data of symbols 9-12, and then update the channel estimate, due to obvious processing constraints. Therefore, for all the data of symbols 3-8, the data demodulation would need to happen using just the first channel estimate generated from the front-load pattern (total 12 REs), whereas for the data in symbols 9-12, the UE would need to update the channel estimate incrementally and demodulate the data for each symbol with the updated channel estimate. Note that such a UE processing would require additional processing from the UE every time a new symbol is received, compared to a DMRS pattern that enables the channel estimation to be performed only once per slot. Such patterns are shown below with a performance that is similar or even better compared to the pattern of Figure 3‑1.
On the other hand, in the patterns shown below, the UE receives in the early part of the slot all the RSs (up to symbol 6), which allows for performing just once the channel estimation for all ports, and start decoding after that. Note also that for these patterns it is possible for a UE, that does not have the capability of stalling the processing until symbol 6, to get a first channel estimate using symbol 3, start demodulating the data appearing in symbols 3,4,5 and update the channel estimate in symbol 6, before continuing with the demodulation of the data of remaining symbols. Note that such a simplified processing is not possible in the pattern shown in Figure 3‑1 because the UE would always need to buffer 4 symbols to be able to take a reasonable density in the frequency domain. 
To demonstrate the limitation of the pattern of Figure 3‑1, in the next section we provide a fixed MCS simulation study for the rank 4 scenario in a 4x4 system, 4 GHz carrier frequency and 30 KHz SCS. 
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Figure 3‑5 Comb-2 pattern with staggering (PTRN9) and no staggering (PTRN8) for 4 ports
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Figure 3‑6 Comb-4 pattern with staggering (PTRN5) and no staggering (PTRN6) for 4 ports
Rank 4
In Figure 3‑7, for the PTRN15 pattern, we simulated the following processing requirements at the UE:
· the data on symbols 3-8 are demodulated using the DMRS on symbols 3-6, 
· the data on symbols 9-10, are demodulated using the DMRS up to symbol 10,
· the data on symbols 11-12 are demodulated using the DMRS up to symbol 12.
We provide results for 5 MCSs, for both low and high spectral efficiency for the 30 kmh scenario in 4 GHz carrier frequency for 30 kmh in a 4x4 system where a random precoder is chosen every slot. We observe that performance of rank 4 transmissions is significantly lower in high geometries than the other DMRS proposals (see 64 QAM and 256 QAM curves in Figure 3‑8), due to the fact that for the 2 ports most of the data symbols are being demodulated using a channel estimate that is based on a significantly sparser DMRS compared to the proposals shown in Figure 3‑9 and 3‑10. At the same time, even at low geometries PTRN15 demonstrates lower performance due to the fact that demodulation of most of the data is happening using a channel estimate derived from fewer samples compared to the rest of the patterns.
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Figure 3‑11 Fixed MCS study, TDL-C 100 nsec, 30 KHz SCS, 30 kmh, rank 4, self-contained slot
It is clear that using a front-load pattern of 1-symbol, when additional DMRS can be added in a later symbol in the same slot, provides a more appropriate solution for the self-contained-slot operation. 
Observation 1: Alt. 2 front-load design may have significant loss over an Alt.1 design in a self-contained slot.
Self-contained-slot: Additional considerations
In some of the proposed 2-symbol front-load patterns, DMRS of different ports appear in different symbols in the rank 4 case, as it is the example of the front-load pattern shown below:
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Figure 3‑12 2-symbol Front-load pattern with DMRS of ports 3,4 only in second symbol
Such a front-load pattern has a clear processing timeline impact compared to a front-load pattern which has DMRS of all ports in each symbol, since all UEs would need to wait for the second symbol before starting the channel estimation of the 3rd and 4th layer. This timeline impact is non-trivial especially if the front-load pattern that we are going to agree in NR will be used as the building block, not only in the 14-symbol slot, but also in the mini-slots (a mini-slot could be 1,2,4 symbol length for example). Designing a new pattern for such scenarios can be avoided if the 1-symbol DMRS contains RSs for all the ports.
Non-self-contained slot
In the following figures we compare PTRN15 with the following patterns assuming that full channel estimation can be performed. 
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Figure 3‑13 Comb-4 pattern with staggering (PTRN5) and no staggering (PTRN6) for 4 ports with two DMRS symbols on symbols {3,12}
We present fixed MCS results for TDL-B100 nsec and TDL-C300 nsec for 30 kmh. We observe that in all the scenarios the PTRN5 and PTRN6 patterns demonstrate superior performance. The main reason for this performance difference is the fact that in the PTRN5 and PTRN6 patterns there is less need for extrapolation compared to the case of the PTRN15 pattern. 
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Figure 3‑14 Fixed MCS study, TDL-C 300 nsec, 30 KHz SCS, 30 kmh, rank 4, non-self-contained slot
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Figure 3‑15 Fixed MCS study, TDL-B 100 nsec, 30 KHz SCS, 30 kmh, rank 4, non-self-contained slot
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 3‑16. 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 3‑17 DMRS patterns for one port with the same overhead of 12 REs per slot
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TDL-C 300 nsec
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TDL-C 300 nsec
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120 kmh
TDL-B 100 nsec
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Rank 2
For Rank 2, we compare the following 5 patterns:
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Figure 3‑18 Non-uniform in frequency domain DMRS pattern
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Figure 3‑19 Comb-4 pattern with staggering and no staggering
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Figure 3‑20 Comb-2 pattern with staggering and no staggering
3 kmh
TDL-B 100 nsec
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TDL-C 300 nsec
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[bookmark: _GoBack]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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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 3‑18, 3‑19 and 3‑20 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 3‑18. 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 3‑18 Example of a Frequency-domain-uniform FD-OCC-based pattern (PTRN17 in the figures)
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Figure 3‑19 Comb-4 pattern with staggering (PTRN5) and no staggering (PTRN6) for 4 ports
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Figure 3‑20 Comb-2 pattern with staggering (PTRN9) and no staggering (PTRN8) for 4 ports
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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 3‑21 Patterns for comparison in this study

As a reference, we also provide the results for the following pattern: 
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Figure 3‑22 : 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 3‑23 Link level performance for the patterns shown in Figures 3‑24, and 3‑25, 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. 
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 3‑26 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.  
· [bookmark: _Ref378529477]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 3‑27 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.
One DMRS port comparison
We now provide link-level performance results for rank 1 transmission for TDL channels in a 2x2 FDD system comparing the following patterns:
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Figure 3‑28 Chosen patterns for comparison for one port with 12 REs overhead.
All patterns have the same overhead of 12 REs for channel estimation of one port. In all scenarios, data are transmitted in the remaining resource elements that are not occupied by control or DMRS. Three mobility scenarios (3 kmh, 30 kmh and 120 kmh), and 4 TDL channels are simulated (TDL-A 30 nsec, TDL-B 100 nsec, TDL-C 300 nsec, TDL-C 1000 nsec), leading to total 12 figures appearing below.
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30 kmh
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120 kmh
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Sub-6GHz DMRS evaluations
We simulate the scenario of 30 KHz SCS which we consider as the most relevant option for the 4 GHz carrier frequency. Regarding the number TXRUs, we chose to simulate a scenario with 16 antennas at the BTS and 8 antennas at the UE, SU-MIMO with rank 2, 4, 8 for low/medium/high mobility and a 2x2 system with up to rank 2 for high speed train (HST) and 500 kmh.
TDD self-contained slot structure
The TDD self-contained slot structure that was agreed in the simulation assumptions is: 2 symbols DL control, 10 symbols DL data, and the last 2 symbols of the 14-symbol slot are used for guard and uplink. 
Low/Medium Doppler – (3 km/h, 30 km/h)
For low and medium Doppler we are comparing front-loaded patterns to see which provides overall a good performance and is a robust in these mobility use cases.  Note that front-loaded patterns are needed for supporting self-contained slots. 
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Figure 4‑1 	Front-loaded patterns for CDL-C 300 nsec and 1000 nsec, 4 RB Bundling, Rank 4 and 30 Kmh.
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Figure 4‑2 Front-loaded patterns for CDL-C 300 nsec and 1000 nsec, 4 RB Bundling, Rank 2 and 30 Kmh.
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Figure 4‑3  Front-loaded patterns for CDL-C 300 nsec, 1 RB Bundling, Rank 2, 3 kmh 
From the above figures we also observe that comb-based patterns track the envelope of the best performance across patterns. In Figure 4‑4 we plot the performance of few of the patterns in a relatively benign channel as far as Doppler is concerned for 4 RB bundling. Many patterns had similar performance so we are plotting a typical subset amongst them. We observe that in such channels, single-symbol front-load patterns are enough to track the best performance. 
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Figure 4‑5 CDL-C 300 nsec, 3 kmh, 4 RB Bundling, Rank 4
In Figure 4‑6 we present rank 8 SU-MIMO results. We observe that two symbols may be needed when delay spread is relatively large to provide best performance.
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Figure 4‑7 CDL-C 300 nsec, 3 kmh, 4 RB Bundling, Rank 8

High/very high Doppler – (120 km/h, 500 km/h)
At high mobility, we need to ensure that the location and the number of additional looks in time are optimized to give a good performance. As already discussed in Section 2.2, regarding the single-symbol DMRS “base” patterns, two main proposals have been made regarding the location of the additional symbols in time. 
120 Km/h
As far as “base” pattern comparison is concerned, Figure 4‑8, shows the performance for rank 4 for CDL-C 300 nsec. 
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Figure 4‑9 “Base” patterns with best performance for CDL-C 300 nsec, 120 Kmh, Rank 4, 4 PRB bundling, and 30 KHz SCS. 
500 Km/h
For very high speed, like an High speed train (HST) scenario we run the TDL-E channel with 500 Kmh and 30 nsec delay spread for 2 Tx and 2 Rx and rank 2. We plot all the patterns that get a reasonable performance from those that we investigate. We observe that four looks in time are needed to get best performance, and that a relatively sparse in the frequency domain DMRS pattern is enough (e.g., PTRN7 and PTRN12) to provide best performance. 
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Figure 4‑10 500 Kmh, TDL-E, 30 nsec, Rank 2, 2x2 system, RB Bundling of 4
FDD slot structure
The FDD slot structure that was agreed in the simulation assumptions is: 2 symbols DL control and 12 symbols DL data. 
   Medium Doppler – (30 km/h)
Note that for low speed (3 kmh), front-loaded patterns, similar performance and results can be derived with the TDD case, so they are omitted for brevity. In Figure 4‑11 we plot results for the scenarios of 30 Km/h and we present typical scenarios with the best performance for a CDL-C 300 nsec. We observe that using a non-unform pattern (like PTRN15) demonstrates inferior performance compared to the remaining patterns, and that comb-based patterns track nicely the envelope of the best performance. 
[image: C:\Users\amanolak\Desktop\PentNew\OLLA\pentariLink\wilt_infra\run\test\DMRSPresentRAN1\FDD\FDDHS30Khm_L4_300nsec_4RB_A.jpg]
Figure 4‑12 FDD, rank 4, RB bundling of 4, 30 Kmh
We also plot for the same channel for PRB Bundling 1, and we observe that PTRN15 shows a significant degradation compared to the remaining patterns. We also observe that having a non-uniform pattern in the frequency domain (PTRN14) does not provide any clear gains.
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Figure 4‑13 FDD, rank 4, RB bundling of 1, 30 Kmh
Regarding the location of the second look in time for the single-symbol “base” patterns, we observed that even at 30 Kmh, the performance loss of {3,10} and {3,9) is clear against the {3,12} option as shown in Figure 4‑14.
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Figure 4‑15 FDD, rank 4, RB bundling of 1, 30 Kmh. 

 High/very high Doppler – (120 km/h, 500 km/h)
   120 Km/h
Figure 4‑16 shows the performance of the different patterns for the best location of the “based” DMRS pattern. We show with dashed lines the some of the comb patterns. 
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Figure 4‑17 CDL-C 300 nsec, 120 Kmh, 4 RB Bundling, Rank 4.
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Figure 4‑18 CDL-C 100 nsec, 120 Kmh, 4 RB Bundling, Rank 4.
We observe that the comb-based patterns can track the best performance of the patterns in both scenarios. We also observe that there is no need for introducing a pattern that is non-uniform in time (e.g., PTRN15), and which underperforms over the uniform patterns. 
500 Km/h
For very high speed, as it is the case of a high speed train (HST) scenario, we run the TDL-E channel with 500 Kmh and 30 nsec delay spread for 2 Tx and 2 Rx and rank 2. We observe that four looks in time are needed to get best performance for a 14-symbol slot with 30 KHz SCS, and that a relatively sparse in the frequency domain DMRS pattern is enough (e.g., PTRN7) to provide best performance that has RS in the last symbols. 
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Figure 4‑19 TDL-E 30 nsec, 500 Kmh, 4 RB Bundling, Rank 2.
MMW DMRS evaluations
Following the simulation agreements, we simulate the scenario of 120/60 KHz SCS which we consider as the most relevant option for the 30 GHz carrier frequency.  We simulated the TRP antenna configuration (M,N,P,Mg,Ng) = (4,8,2,2,2) with (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (2.0, 4.0)λ . A single TXRU is mapped per panel per polarizatiton with a total of 8 TXRU. The UE is composed of 2 panels with configuration (M,N,P,Mg,Ng) = (2,4,2,1,2) with (dV,dH) = (0.5, 0.5)λ and (dg,V,dg,H) = (0, 0)λ. The two panels at the UE are oriented in opposite directions, with the first panel is oriented in the same direction as the UE orientation. 
TDD 
Low/Medium Doppler – (3 km/h, 30 km/h)
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Figure 5‑1: Performance of Front Loaded Patterns for 3kmph with 120Khz Tone Spacing
From Figure 5‑2 we observe that for the front loaded patterns, for low Doppler and low delay spreads, DMRS overhead has significant impact on performance. 
For the 100nsec Delay spread scenario with 120Khz Tone spacing, DMRS overhead of 1/2 provides the best performance. Overhead 1/3 shows a minor degradation compared to overhead 1/2. Pattern 7 with Overhead 1/4 shows significant degradation in performance compared to 1/2 and 1/3. 
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Figure 5‑3: Performance comparison of schemes having the same over head
From Figure 5‑4 we observe that, for low delay spreads and low Doppler, DMRS patterns with the same overhead have similar performance. The Comb4 pattern with overhead 0.5 tracks the envelope of the best performing schemes. 
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Figure 5‑5: Comparison of Front Loaded vs Non-Front Loaded schemes for low Doppler

From Figure 5‑6 we observe that, for low Doppler, front loaded Symbol patterns are enough to provide best performance 
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Figure 5‑7: Comparison of Front Loaded vs Non-Front loaded schemes for medium Doppler

From Figure 5‑8 we observe that, for medium Doppler Multi-Symbol DMRS patterns provide significant gains over One Symbol Frontloaded Pattern. The Comb pattern with 2 symbol DMRS tracks the envelope of the best performing scheme FDOCC with 4 symbols. For self-contained operation and medium Doppler, adding a second look in time in symbol 6 provides significant gains over One symbol Frontloaded patterns. 
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Figure 5‑9: Comparison of Comb Schemes vs Non-Comb Schemes for medium Doppler and medium/high delay spreads.
From Figure 5‑10 we observe that for a medium/high delay spread of 300nsec/1000nsec, and medium Doppler scenario of 30kmph we compare the best performing schemes among Non-Comb based schemes, with the best performing Comb based scheme. Comb-based scheme provides the best performance for the medium Doppler and medium/high delay spreads, compared to Non-Comb-based.
Conclusions
Observation 1: Alt. 2 front-load design may have significant loss over an Alt.1 design in a self-contained slot.
Observation 2: Supporting a non-uniform DMRS pattern in the frequency domain does not provide gains that justify its adoption in NR.

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.  

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}.
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Appendix
 “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. 
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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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PDSCH. Spectral_Efficiency_bpsHz
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111.11 Hz RMS DS: 300 nsec, MIMO_NUM_LAYER: 4, PRB Bundling: 4 RBs ,
Allocated PRBs: 48.
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SIM_TAG=NUM_TX_ENB: 16, NUM_RX_UE: 8, SCS: 30 KHz , ChaP: CDL-C Fd:

11111 Hz RMS DS 300 nsec, MIMO_NUM_LAYER: 4, PRB Bundling: 1 RBs ,
Allocated PRBs: 48.
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444.44 Hz RMS DS: 300 nsec, MIMO_NUM_LAYER: 4, PRB Bundling: 4 RBs ,

Allocated PRBs: 48.
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SIM_TAG=NUM_TX_ENB: 2, NUM_RX_UE: 2, SCS: 30 KHz , ChaP: TDL-E Fd;
1852 Hz RMS DS: 30 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs ,
Allocated PRBs: 48.
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SIM_TAG=NUM_TX_ENB: 8, NUM_RX_UE: 2, SCS: 120 KHz , ChaP: CDL-B  Fd: 

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

Allocated PRBs: 48.

CINR

PDSCH.Spectral_Efficiency_bpsHz

(floored at 0)

 

 

PTRN11: 1Comb, Overhead: 1, symbIdx:3

PTRN11: 1Comb, Overhead: 1, symbIdx:3,6

PTRN12: 4FDOCC, Overhead: 1/3, symbIdx:3

PTRN13:  4FDOCC, Overhead: 2/3, symbIdx:3

PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3

PTRN7: 4Comb, Overhead: 0.25, Stagger, symbIdx:3
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SIM_TAG=NUM_TX_ENB: 8, NUM_RX_UE: 2, SCS: 120 KHz , ChaP: CDL-B  Fd: 

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

Allocated PRBs: 48.

CINR

PDSCH.Spectral_Efficiency_bpsHz

(floored at 0)

 

 

PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3-4

PTRN15: 4FDOCC, Overhead: 1/8 (NonUniform), symbIdx:3-6

PTRN4: 4FDOCC, Overhead: 1/2, symbIdx:3

PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3

PTRN8: 2Comb, Overhead: 0.5, NoStagger, symbIdx:3
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SIM_TAG=NUM_TX_ENB: 8, NUM_RX_UE: 2, SCS: 120 KHz , ChaP: CDL-B  Fd: 

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

Allocated PRBs: 48.                                                       
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PDSCH.Spectral_Efficiency_bpsHz

(floored at 0)                   

 

 

PTRN11: 1Comb, Overhead: 1, symbIdx:3,12

PTRN12: 4FDOCC, Overhead: 1/3, symbIdx:3,10

PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11

PTRN15: 4FDOCC, Overhead: 1/8 (NonUniform), symbIdx:3-6,9-12

PTRN1: 4FDOCC, Overhead: 1, symbIdx:3,6,9,12

FrontLoaded PTRN5: 4Comb, Overhead: 0.5, NoStagger, symbIdx:3

FrontLoaded PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,6
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SIM_TAG=NUM_TX_ENB: 8, NUM_RX_UE: 2, SCS: 120 KHz , ChaP: CDL-B  Fd: 

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

Allocated PRBs: 48.

CINR

PDSCH.Spectral_Efficiency_bpsHz

(floored at 0)

 

 

PTRN12: 4FDOCC, Overhead: 1/3, symbIdx:3,10

PTRN13:  4FDOCC, Overhead: 2/3, symbIdx:3,6,9,12

PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11

PTRN15: 4FDOCC, Overhead: 1/8 (NonUniform), symbIdx:3-6,9-12

PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,12

FrontLoaded  PTRN11: 1Comb, Overhead: 1, symbIdx:3

FrontLoaded PTRN9: 2Comb, Overhead: 0.5, Stagger, symbIdx:3,6
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SIM_TAG=NUM_TX_ENB: 8, NUM_RX_UE: 2, SCS: 120 KHz , ChaP: CDL-C  Fd: 

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

Allocated PRBs: 48.
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PDSCH.Spectral_Efficiency_bpsHz

(floored at 0)

 

 

PTRN12: 4FDOCC, Overhead: 1/3, symbIdx:3,4,10,11

PTRN13:  4FDOCC, Overhead: 2/3, symbIdx:3,4,10,11

PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11

PTRN15: 4FDOCC, Overhead: 1/8 (NonUniform), symbIdx:3-6,9-12

PTRN1: 4FDOCC, Overhead: 1, symbIdx:3,12

PTRN2: 8FDOCC, Overhead: 1, symbIdx:3,12

PTRN3: 8FDOCC, Overhead: 2/3, symbIdx:3,10

PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,12

PTRN4: 4FDOCC, Overhead: 1/2, symbIdx:3


image109.emf
5 10 15 20 25 30 35 40

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

SIM_TAG=NUM_TX_ENB: 8, NUM_RX_UE: 2, SCS: 120 KHz , ChaP: CDL-C  Fd: 

833.33 Hz  RMS DS: 1000 nsec, MIMO_NUM_LAYER: 2, PRB Bundling: 4 RBs , 

Allocated PRBs: 48.
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(floored at 0)

 

 

PTRN12: 4FDOCC, Overhead: 1/3, symbIdx:3,4,9,10

PTRN13:  4FDOCC, Overhead: 2/3, symbIdx:3,4,10,11

PTRN14: 4FDOCC, Overhead: 1/4 (NonUniform), symbIdx:3,4,10,11

PTRN15: 4FDOCC, Overhead: 1/8 (NonUniform), symbIdx:3-6,9-12

PTRN1: 4FDOCC, Overhead: 1, symbIdx:3,12

PTRN2: 8FDOCC, Overhead: 1, symbIdx:3,12

PTRN3: 8FDOCC, Overhead: 2/3, symbIdx:3,12

PTRN6: 4Comb, Overhead: 0.5, Stagger, symbIdx:3,12
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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.
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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


image24.emf
-6 -4 -2 0 2 4 6

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

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


image32.png




image33.png




image34.emf
-6 -4 -2 0 2 4 6 8 10

0

0.5

1

1.5

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
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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: 0.75, 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
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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: 0.75, 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

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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image64.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
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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.

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: 

200 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: 

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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PDSCH. Spectral_Efficiency_bpsHz

SIM_TAG=NUM_TX_ENB: 16, NUM_RX_UE: 8, SCS: 30 KHz , ChaP: CDL-C Fd;
444.44 Hz RMS DS: 300 nsec, MIMO_NUM_LAYER: 4, PRB Bundling: 4 RBs
Allocated PRBs: 48.

T 1 T

~+-PTRN3: 8FDOCC, Overhead: 2/3, symbldx:3,10
-v-PTRN3: BFDOCC, Overhead: 2/3, symbldx:3,12
—e~PTRN3: 8FDOCC, Overhead: 2/3, symbldx:3,9
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PDSCH Spectral_Efficiency_bpsHz

SIM_TAG=NUM_TX_ENB: 16, NUM_RX_UE: 8, SCS: 30 KHz , ChaP: CDL-C Fd
444,44 Hz RMS DS: 300 nsec, MIMO_NUM_LAYER: 4, PRB Bundling: 4 RBs ,
Allocated PRBs: 48

T

=]
T

~4~PTRN7: 4Comb, Overhead: 0.5, Stagger, symbldx:3,10
~-PTRN7: 4Comb, Overhead: 0.5, Stagger, symbldx:3,12
—+—PTRN7: 4Comb, Overhead: 0.5, Stagger, symbldx:3,9
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PDSCH.Spectral_Effcieny_sesHz

SIM_TAG=NUM_TX_E
4444411z RIS DS 300
Alocated PRES. 48

ENB: 18, NUM_RX_UE: 8 SCS 30 KHz, ChaP CDL-C Fd:
WINC_NUM__AYER: 4, PR Blndirg: 4 RBs.,

[~+-PTRNZ: BFDOCC, Overhesc:
~e-PTRNZ. BFDOCC, Overhest:
=-PTRNZ. BFLOCC, Overhest:

. Cuerhezs
Cverhezs

Symbin3 10
Syl 12
Symbid 36,10.13
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image72.jpeg
PDSCH. Spectral_Efficiency_bpsHz

IM_TAG=NUM_TX_ENB: 16, NUM_RX_UE: 8, SCS: 30 KHz , ChaP: CDL-C Fd.
444.44 Hz RMS DS: 300 nsec, MIMO_NUM_LAYER: 4, PRB Bundiing: 4 RBs ,
Allocated PRBs: 48

T
—~—PTRNG: 4Comb, Overhead: 1, Stagger, symbldx3,10
~+PTRN6: 4Comb, Overhead: 1, Stagger, symbldx:3,12
—+~PTRN6: 4Comb, Overhead: 1, Stagger, symbldx:3,6,10,13
——PTRN6: 4Comb, Overhead: 1, Stagger, symbldx:3,69,12
—PTRN6: 4Comb, Overhead: 1, Stagger, symbldx3.9
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image76.jpeg
PDSCH.Spectral_Effciency_bpsHz

SIM_TAG=NUM_TX_ENB: 2, NUM_RX_UE: 2, SCS: 15 KHz , ChaP: TDL-A Fd:
1711 He RMS DS: 30 nsec, MIMO_NUM_LAYER: 1. PRB Bunding: 4 RBs
Allocsied PRE: 8.

(v~ PTRN15: 4FDOCC. Overhead: 1/4 (NonUniform). symblx3-6.11-14, MMSE-IRC
~4-PTRNS: 4Comb, Overhead: 0.25, Stagger, symbldc:3,6,10.13, MMSE-IRC
@-PTRNS: 2Comb, Overhead: 0.5, Stagger, symblc3,13, MMSE-IRC

CINR




image77.jpeg
PDSCH.Spectral_Efficiency_bpsHz

SIM_TAG=NUM_TX_ENB: 2. NUM_RX_UE: 2, 5CS: 15 KHz , ChaP: TDL-B Fd:
11711 Hz RMS DS: 100 nsec, MINO_HIUM_LAYER: 1, PRE Bunding: 4 RBs
Allocated PRB: 8.

~w-PTRN15 4FDOCC, Overhead: 1/4 (NonUnifomn). symbldx3-6.11-14, MMSE-IRC |
~&-PTRNG; 4Comb, Overhead: 0.25, Stagger, symbld3,6,10,13, MMSE-RC.
8-PTRNS: 2Comb, Overhead: 0.5, Stagger, symbldic3,13, MMSE-IRC I
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image78.jpeg
PDSCH.Spectral_Effciency_bpsHz

IM_TX_ENB: 2, NUM_RX_UE: 2, SCS: 15KHz, ChaP: TDL-C Fd:
11 1z RIS DS300 noce, VKO, NUM_UAYER 1. PR Bundling 4 RBs
Alocated PRES: 2.

(<~ PTRN15: 4FDOCC. Overhead: 1/4 (NonUniform), symbldx3-6.11-14. MMSE-RC
~&-PTRNG: 4Comb, Overhead: 0.25, Stagger, symbidx3.6.10,13, MMSE-RC
B -PTRNS: 2Comb, Overhead: 0.5, Stagger, symblde3,13, MMSE-IRC
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SIM_TAG=NUM_TX_ENB: 2, NUM_RX_UE. 2, 8C&: 15 KHz , ChaP: TOL-C Fd:

1.1 Hz RMS DS: 1000 nsec, MIMO_NUM_LAYER: 1, PRE Bunding: 4 RBs
“Allocated PRES: 8.

~v-PTRN15: 4FDOCC, Overhead: 1/4 (NonUniform), symblax3-5,11-14, MMSE-IRC|
~&-PTRN: 4Comb, Overhead: 0.25, Stagger, symblt3,6,10.13, MMSE-IRC
~8-PTRNS: 2Comb, Overhead: 0.5, Stagger. symbidc3,13, MMSE-RC.
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image80.jpeg
PDSCH Spectral_Efficiency_bpsHz

SIM_TAG=NUM_TX_ENB: 2, NUM_RX_UE: 2, 5CS: 15 KHz . ChaP: TDL-A Fd:
117.11 Hz RMS DS. 30 nsec. MIMO_NUM_LAYER: 1, PRB Bunding. 4 RBs
‘Allocatéd PRE: 8.

—v-PTRN15: 4FDOCC, Overhead: 1/4 (NonUniform), symbidic3-6,11-14, MMSE-IRC
~&-PTRN6: 4Comb, Overhead: 0.25, Stagger, symbldx3,6,10.13. MMSE-IRC
8 -PTRNg: 2Comb, Overhead: 0.5, Stagger, symbidx3,13. MMSE-IRC

CINR




image81.jpeg
PDSCH.Spectral_Effciency_bpsHz

05

N TAGWRINL TR ER & MU RELLE: & S5 10 Kiie . Shab. TOL-S i
11111 Hz RMS DS 100 nsec, MIMO_NUM_LAYER: 1, PRE Bunding: 4 RBs
“Alocated PR 8.

—w-PTRN{5: 4FDOCC, Overhead: 1/4 (NonUniform), symbld:3-6,11-14, MMSE-IRC
~4-PTRNE: 4Comb, Overhead: 025, Stagger, symbid3,6,10.13, MMSE-IRC.

4| -3-PTRN: 2Comb, Overheatt 0.5, Stagger, symblcx3,13, MMSE-IRC
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image82.jpeg
IM_TAG=NUM_TX_ENB: 2. NUM_RX_UE: 2, SCS: 15 KHz , ChaP: TDL-C Fd:
11711 H RMS DS 300 nsec, MIMO_NUM_LAYER: 1, PRE Bunding: 4 RBs
“Allocated PRES: &

s T
45| 7-PTRN15 4FDOCC, Overhead 1/4 (NonUniformy, symblgx3:6,11-14, MMSE-IRC|
~&-PTRNS: 4Comb, Overhead: 0.25, Stagger, symbicx3,6,10,13, MMSE-IRC

4| “8-PTRN9: 2Comb, Overhead: 0.5, Stagger, symbldc3,13, MMSE-IRC

35

3

PDSCH.Spectral_Efficiency_bpsHz

E




image83.jpeg
PDSCH.Spectral_Effciency_bpsHz

05

SIM_TAG=NUM_TX_ENB: 2, NUM_RX_UE. 2, 5CS: 15 KHz , ChaP. TDL-C Fd:
11711 Hz RIS DS! 1000 nsec. MIMO_NUM_LAYER: 1, PRE Bundiing: 4 RBs
Alocated PRBS: 8.

T T
~9=PTRN5: 4FDOCC, Overhead. 1/4 (NonUriform). symblc3-6,11-14, MMSE-IRC|
-&-PTRNE: 4Comb, Overhead 025, Stagger, symbluc3.6,10.13, MMSE-IRC
~@-PTRNS: 2Comb, Overhead: 0.5. Stagger. symblcsc3,13, MMSE-IRC
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image84.jpeg
PDSCH Spectral_Efficiency_bpsHz

IM_TAG=NUM_TX_ENB: 2, NUM_RX_UE: 2, SCS: 15 KHz , ChaP: TDL-A Fd:
443,44 Hz RMS DS: 30 nsec, MIMO_fIUM_LAYER: 1, PRE Bunding: 4 RBs,
‘Allocated PRES: 8.

v~ PTRN15: 4FDOCC, Overhead: 1/4 {NonUniform), symblax3-6,11-14, MMSE-IRC
-&-PTRN: 4Comb, Overhead: 0.25, Stagger, symbldx36,10,13, MMSE-RC.
8-PTRNS: 2Comb, Overhead: 0.5, Stagger, symbidx 3,13, MMSE-IRC
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Effciency_bpsHz

PDSCH Spectr

SIM_TAG=NUM_TX_ENB: 2, NUM_RX_UE: 2, SCS: 15 KHz,, ChaP: TDL-B Fd:

440144 Hz RNIS DS: 100 nsec, MIMO_NUM_LAYER: 1, PRB Bunding: 4 RBs .
‘Alocated PRES: .

45

a5

~v-PTRN15: 4FDOCC, Overhead: 1/4 (NonUniform), symbic3-8,11-14, MMSE-IRC |
~&-PTRNG: 4Comb, Overhead 0.25, Stagger, symbldx3.6,10,13, MMSE-IRC.
~8-PTRNS: 2Comb, Overhead: 0.5, Stagger, symbld3,13, MMSEIRC.
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Efficiency_bpsHz

PDSCH Spectr

SIM_TAG=NUM_TX_ENB: 2, NUM_RX_UE: 2, SCS: 15 KHz , ChaP: TDL-C Fd:
447,44 Hz RMS DS: 300 nsec. MIMO_NUM_LAYER: 1, PRE Bunding: 4 RBs.
“Alocated PRES: 8.

a5

~w-PTRNT5: 4FDOCC, Overhead: 1/4 (NonUniform), symblcic3-6.11-14, MMSE-IRC| 4
~&-PTRN: 4Comb, Overhead: 0.25, Stagger, symblg3,6,10,13, MMSE-IRC
~8-PTRNS: 2Comb, Overhead: 0.5, Stagger, symbld3.13, MMSE-IRC
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PDSCH.Spectral_Effciency_bpsHz

IM_TAG=NUM_TX_ENB: 2, NUM_RX_UE: 2, SCS: 15 KHz . ChaP: TDL-C F¢
444744 Hz RMIS DS’ 1000 nsec, MIMO_NUM_LAYER: 1, PRB Bunding: 4 RS .
Allocsted PRBS. 6.

(<~ PTRN15: 4FDOCC, Overhead: 1/4 (NonUniforn), symbldx3-6,11-14, MMSE-IRC
~4-PTRNG: 4Comb, Overhead: 0.25, Stagger, symbldic3,6,10,13, MMSE-IRC
B-PTRNS: 2Comb, Overhead: 0.5, Stagger, symbidx3,13, MMSE-IRC
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