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1. Introduction
In RAN1 #88b [1], the following agreements on transmission schemes and NR-PDCCH structure have been agreed. 
	Working assumption:
· One-port transmit diversity scheme with REG bundling per CCE is used for NR-PDCCH
· FFS the bundling size
· FFS: REG bundling is also for localized mapping in time and/or frequency-domain
· Companies are encouraged to provide evaluation results for 10 MHz and 20 MHz for larger aggregation levels and 5 MHz and 10 MHz for smaller aggregation levels 
Agreement:
NR-PDCCH can be mapped contiguously or non-contiguously in frequency with localized or distributed mapping of REGs to a CCE (in the physical domain)

Agreements:
· A CCE may be mapped to REGs with interleaved or non-interleaved REG indices within a CORESET
· Definition of a REG bundle: The UE may assume that the same precoder is used for the REGs in a REG bundle and that the REGs in a REG bundle are contiguous in frequency and/or time 
· REG bundling per CCE is supported for NR-PDCCH
· FFS: Whether this applies to common search space
· FFS: Whether all REGs have DMRS or not
· FFS: Whether wideband precoding is supported and the definition of a REG bundle if it is supported
· FFS: whether REG bundle size is different for mapping of NR-PDCCH with or without interleaved mapping of CCE to REGs 
· FFS on REG bundle size
· FFS whether REG bundle size is configurable
Working assumption:
· A NR-CCE is defined as 6 REGs
· Candidate bundle sizes for distributed REG-to-CCE mapping: 2 or 3 REGs if NR-CCE is defined as 6 REGs



This contribution presents our evaluation results on distributed NR-PDCCH transmission scheme, to study performance impacts of different REG bundling (REGB) schemes for different possible CORESET configurations. The general design aspects on REGB and distributed NR-PDCCH/NR-CCE resource mapping are discussed in [1]. Moreover, the DMRS design for NR-PDCCH and transmission schemes for multi-beam operation are presented in [3] and [4], respectively. 
2. Discussion
According to the agreements from RAN1#88b, a CCE may be mapped to REGs with interleaved or non-interleaved REG indices within a CORESET. Moreover, REG bundle (REGB) as a terminology is officially defined so that UE may assume same precoding used for all REGs in a REGB, which are continuously mapped in frequency and/or time. Furthermore REGB per CCE is supported. Given that one NR-CCE is comprised of 6 REGs, the current work assumptions on candidate REGB sizes for distributed REG-to-CCE mapping are two and three REGs per REGB. Based on these agreements, distributed NR-PDCCH can be constructed by using CCEs being mapped to REGs with interleaved REG indices within the CORESET. Since REGs in a REGB can be continuous mapped in frequency and/or time, at least two REGB options depending on the domain in which the bundling is performed can be supported in the specification. 
As summarized in the above agreements table, REGB size is FFS. In this contribution, we evaluate different REGB sizes, i.e., 2 and 3 REGs with different bundling directions, i.e. bundling in frequency or time, for different CORESET configurations comprised of different numbers of OSs and RBs in frequency. Specifically, we have considered three CORESET configurations, i.e., CORESETs of 1, 2 and 3 OSs. For each CORESET configuration, different REGB designs are evaluated. For the sake of simplicity, we define the BxT(F)-T(F)F, where x is 2 or 3, as the REGB configuration which consists of x consecutive REGs in time (frequency) domain and is numbered in time (frequency) first order. For all the distributed NR-PDCCH, per-REGB precoder cycling (PC) is employed to achieve maximum possible transmit diversity. Detailed simulation parameters are described in the table in Appendix. The evaluated REGB options for each considered CORESET configuration are summarized in the following table 1.
Table 1. REGB options for evaluations
	CORESET of 1 OS and 48 RBs in frequency
	B2F-FF; B3F-FF

	CORESET of 2 OSs and 24 RBs in frequency
	B2T-FF, B2F-FF, B2F-TF, B3F-TF

	CORESET of 3 Oss and 16 (18) RBs in frequency
	B3T-FF, B3F-FF, B2F-TF, B3F-TF



2.1 CORESET of one OS
In case of CORESET of 1 OS, REGs can be bundled only in frequency domain. We compare two REGB options, i.e., B2F-FF and B3F-FF as illustrated in Fig. 1, corresponding to REGB of 2 and 3 REGs. Given CCE size of 6 REGs, to accommodate an AL8 NR-PDCCH candidate, we consider a CORESET of 48 consecutive RBs in frequency domain.  
[image: ]
Figure 1. CORESET of 1 OS and 48 RBs, Two REGB options: B2F-FF and B3F-FF. Each block represents one REG, and consecutive REGs in same color defines a REGB. The indices of REGs indicate the index of CCE.
Four ALs, namely AL1, 2, 4 and 8, are simulated for four different channel models, i.e., TDL-A(C) of DS 30ns and 300ns. The simulation results are given in Fig. 2.
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(a) TDL-A, DS 30ns
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(b) TDL-A, DS 300ns
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(c) TDL-C, DS 30ns
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(d) TDL-C, DS 300ns


Figure 2. B2F-FF vs B3F-FF, DCI: 60b, CORESET of 1 OS and 48 RBs.
Based the above simulation results in Fig. 2, we have the following observations.
[bookmark: O1]Observation 1: In case of CORESET of 1 OS and 48 RBs, REGBs of 2 and 3 REGs exhibit similar performance in most cases. REGB of 3 REGs shows slightly better performance than REGB of 2 REGs for high AL NR-PDCCH in low SNR, while the REGB of 2 REGs is slightly better for AL1 NRPDCCH in high SNR. 
2.2 CORESET of two OSs
In case of CORESET of 2 OSs and 24 RBs, we compare four REGB options, namely B2T-FF, B2F-FF, B2F-TF and B3F-TF as illustrated in Fig. 3. It should be noted there are other possible REGB option, i.e., B3F-FF, however as discussed in [1], it would lead to unwanted localized NR-PDCCH transmission. Hence it is not simulated.   
[image: ]
Figure 3. CORESET of 2 OSs and 24 RBs, Four REGB options: B2T-FF, B2F-TF, B2F-FF and B3F-TF. Each block represents one REG, and consecutive REGs in same color defines a REGB. The indices of REGs indicate the index of CCE.
The simulation results are given in Figs 4 – 6. 
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(a) TDL-A, DS 30ns
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(b) TDL-A, DS 300ns
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(c) TDL-C, DS 30ns
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(d) TDL-C, DS 300ns


Figure 4 B2F-TF vs B2F-FF, DCI: 60b, CORESET of 2 OSs and 24 RBs.
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(a) TDL-A, DS 30ns
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(b) TDL-A, DS 300ns
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(c) TDL-C, DS 30ns
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(d) TDL-C, DS 300ns


Figure 5 B2F-TF vs B3F-TF, DCI: 60b, CORESET of 2 OSs and 24 RBs.

	[image: ]
(a) TDL-A, DS 30ns
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(b) TDL-A, DS 300ns

	[image: ]
(c) TDL-C, DS 30ns
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(d) TDL-C, DS 300ns


Figure 6. B2T-FF vs B2F-TF, DCI: 60b, CORESET of 2 OSs and 24 RBs.
Based on the above simulation results in Figs. 4-6, we have the following observations.
[bookmark: O2]Observation 2: In case of CORESET of 2 OSs and 24 RBs, while all four REGB options show quite similar performance in most cases, REGB option of B3F-TF shows slightly better performance than other 3 REGB options for AL8 NR-PDCCH in low SNR region.    
2.3 CORESET of three OSs
In case of CORESET of 3 OSs and 16 or 18 RBs, we compare four REGB options, namely B3T-FF, B3F-FF, B3F-TF and B2F-TF as illustrated in Fig. 7. It should be noted there are other possible REGB option, i.e., B2F-FF, however as discussed in [1], it would lead to unwanted localized NR-PDCCH transmission. Hence it is not simulated. As illustrated in Fig. 7, it should be also noted that for REGB options of bundling 3 consecutive REGs in frequency, it would require number of RBs in CORESET to be a multiple of 3, e.g., 18 RBs, this would further lead to some unnumbered/unused REGs (shadowed REGs in Fig. 7) in CORESET.   
[image: ]
Figure 7. CORESET of 3 OSs and 16 (18) RBs, Four REGB options: B3T-FF, B3F-FF, B3F-TF and B2F-TF. Each block represents one REG, and consecutive REGs in same color defines a REGB. The indices of REGs indicate the index of CCE.
The simulation results are given in Figs 8 – 10. 
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(b) TDL-A, DS 30ns
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(b) TDL-A, DS 300ns
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(c) TDL-C, DS 30ns
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(d) TDL-C, DS 300ns


Figure 8 B2F-TF vs B3F-FF, DCI: 60b, CORESET of 3 OSs and 16 (18) RBs.
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(e) TDL-A, DS 30ns
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(f) TDL-A, DS 300ns
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(g) TDL-C, DS 30ns
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(h) TDL-C, DS 300ns


Figure 9 B3F-FF vs B3F-TF, DCI: 60b, CORESET of 3 OSs and 16 (18) RBs.
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(c) TDL-A, DS 30ns
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(d) TDL-A, DS 300ns
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(c) TDL-C, DS 30ns
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(d) TDL-C, DS 300ns


Figure 10. B3T-FF vs B2F-TF, DCI: 60b, CORESET of 3 OSs and 16 (18) RBs.
From the above simulation results in Figs. 8-10, we have the following observations.
[bookmark: O3]Observation 3: In case of CORESET of 3 OSs and 16 or 18 RBs, while all four REGB options show quite similar performance in most cases, REGB option of B3T-FF shows slightly better performance than other 3 REGB options for AL8 NR-PDCCH in low SNR region.   

3. Conclusions
Our observations based on evaluation results in this contribution are summarized as follows.
Observation 1: In case of CORESET of 1 OS and 48 RBs, REGBs of 2 and 3 REGs exhibit similar performance in most cases. REGB of 3 REGs shows slightly better performance than REGB of 2 REGs for high AL NR-PDCCH in low SNR, while the REGB of 2 REGs is slightly better for AL1 NRPDCCH in high SNR. 
Observation 2: In case of CORESET of 2 OSs and 24 RBs, while all four REGB options show quite similar performance in most cases, REGB option of B3F-TF shows slightly better performance than other 3 REGB options for AL8 NR-PDCCH in low SNR region.    
Observation 3: In case of CORESET of 3 OSs and 16 or 18 RBs, while all four REGB options show quite similar performance in most cases, REGB option of B3T-FF shows slightly better performance than other 3 REGB options for AL8 NR-PDCCH in low SNR region.   
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Appendix
Table 1. Link level simulation parameters
	Parameters
	Value

	Channel model
	TDL-A and TDL-C, 
Delay scaling: 30 and 300ns

	UE speed [kmph]
	3

	Channel coding
	TBCC 

	Number of gNB transmit antennas
	2

	Number of UE receive antennas
	2

	Numerology [KHz]
	15

	System bandwidth [MHz]
	20

	DCI payload size [Bits]
	60

	CORESET PRB set for distributed transmission
	[1:48] for CORESET of 1 OS;
[1:24] for CORESET of 2 OSs;
[1:16] or [1:18] for CORESET of 3 OSs. 

	Number of control symbols
	1, 2 and 3

	Number of REGs/CCE
	6

	REG bundling
	Bundling of 2 and 3 REGs in frequency or time domain.

	REG-To-CCE
	Interleaved REGB indices which is numbered in time-first and freq-first order.

	Aggregation levels
	1, 2, 4 and 8

	Transmission scheme
	per-REGB precoder cycling.

	Channel estimation
	MMSE, averaging over REGB. 

	UE receiver
	MMSE





8/12
image3.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 1 ctrl symbols, per-REGB PC, REGB: 2REGs vs 3REGs, TDL-A, DS: 300ns

B-2REGs, AL1

B-2REGs, AL2

B-2REGs, AL4

B-2REGs, AL8

B-3REGs, AL1

B-3REGs, AL2

B-3REGs, AL4

B-3REGs, AL8


image4.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 1 ctrl symbols, per-REGB PC, REGB: 2REGs vs 3REGs, TDL-C, DS: 30ns

B-2REGs, AL1

B-2REGs, AL2

B-2REGs, AL4

B-2REGs, AL8

B-3REGs, AL1

B-3REGs, AL2

B-3REGs, AL4

B-3REGs, AL8


image5.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 1 ctrl symbols, per-REGB PC, REGB: 2REGs vs 3REGs, TDL-C, DS: 300ns

B-2REGs, AL1

B-2REGs, AL2

B-2REGs, AL4

B-2REGs, AL8

B-3REGs, AL1

B-3REGs, AL2

B-3REGs, AL4

B-3REGs, AL8


image6.png
B3F-TF

B2F-FF

B2F-TF

BIT-FF

4
4

7
7]

7] 7]





image7.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 2 ctrl symbols, per-REGB PC, B2F-TF vs B2F-FF, TDL-A, DS: 30ns

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8

B2F-FF, AL1

B2F-FF, AL2

B2F-FF, AL4

B2F-FF, AL8


image8.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 2 ctrl symbols, per-REGB PC, B2F-TF vs B2F-FF, TDL-A, DS: 300ns

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8

B2F-FF, AL1

B2F-FF, AL2

B2F-FF, AL4

B2F-FF, AL8


image9.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 2 ctrl symbols, per-REGB PC, B2F-TF vs B2F-FF, TDL-C, DS: 30ns

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8

B2F-FF, AL1

B2F-FF, AL2

B2F-FF, AL4

B2F-FF, AL8


image10.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 2 ctrl symbols, per-REGB PC, B2F-TF vs B2F-FF, TDL-C, DS: 300ns

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8

B2F-FF, AL1

B2F-FF, AL2

B2F-FF, AL4

B2F-FF, AL8


image11.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 2 ctrl symbols, per-REGB PC, B2F-TF vs B3F-TF, TDL-A, DS: 30ns

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8

B3F-TF, AL1

B3F-TF, AL2

B3F-TF, AL4

B3F-TF, AL8


image12.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 2 ctrl symbols, per-REGB PC, B2F-TF vs B3F-TF, TDL-A, DS: 300ns

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8

B3F-TF, AL1

B3F-TF, AL2

B3F-TF, AL4

B3F-TF, AL8


image13.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 2 ctrl symbols, per-REGB PC, B2F-TF vs B3F-TF, TDL-C, DS: 30ns

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8

B3F-TF, AL1

B3F-TF, AL2

B3F-TF, AL4

B3F-TF, AL8


image14.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 2 ctrl symbols, per-REGB PC, B2F-TF vs B3F-TF, TDL-C, DS: 300ns

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8

B3F-TF, AL1

B3F-TF, AL2

B3F-TF, AL4

B3F-TF, AL8


image15.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 2 ctrl symbols, per-REGB PC, B2T-FF vs B2F-TF, TDL-A, DS: 30ns

B2T-FF, AL1

B2T-FF, AL2

B2T-FF, AL4

B2T-FF, AL8

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8


image16.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 2 ctrl symbols, per-REGB PC, B2T-FF vs B2F-TF, TDL-A, DS: 300ns

B2T-FF, AL1

B2T-FF, AL2

B2T-FF, AL4

B2T-FF, AL8

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8


image17.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 2 ctrl symbols, per-REGB PC, B2T-FF vs B2F-TF, TDL-C, DS: 30ns

B2T-FF, AL1

B2T-FF, AL2

B2T-FF, AL4

B2T-FF, AL8

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8


image18.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 2 ctrl symbols, per-REGB PC, B2T-FF vs B2F-TF, TDL-C, DS: 300ns

B2T-FF, AL1

B2T-FF, AL2

B2T-FF, AL4

B2T-FF, AL8

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8


image19.png
wTe[e[e ST~ D
ww wo[e[e FTE[N [~
FTE[N [~ ww wo[e[e

i

&

wTe[w[o[e[5 SRR~

ST wTeT™
= wel™
= wel™

5

2





image20.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 3 ctrl symbols, per-REGB PC, B2F-TF vs B3F-FF, TDL-A, DS: 30ns

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8

B3F-FF, AL1

B3F-FF, AL2

B3F-FF, AL4

B3F-FF, AL8


image21.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 3 ctrl symbols, per-REGB PC, B2F-TF vs B3F-FF, TDL-A, DS: 300ns

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8

B3F-FF, AL1

B3F-FF, AL2

B3F-FF, AL4

B3F-FF, AL8


image22.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 3 ctrl symbols, per-REGB PC, B2F-TF vs B3F-FF, TDL-C, DS: 30ns

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8

B3F-FF, AL1

B3F-FF, AL2

B3F-FF, AL4

B3F-FF, AL8


image23.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 3 ctrl symbols, per-REGB PC, B2F-TF vs B3F-FF, TDL-C, DS: 300ns

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8

B3F-FF, AL1

B3F-FF, AL2

B3F-FF, AL4

B3F-FF, AL8


image24.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 3 ctrl symbols, per-REGB PC, B3F-FF vs B3F-TF, TDL-A, DS: 30ns

B3F-FF, AL1

B3F-FF, AL2

B3F-FF, AL4

B3F-FF, AL8

B3F-TF, AL1

B3F-TF, AL2

B3F-TF, AL4

B3F-TF, AL8


image25.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 3 ctrl symbols, per-REGB PC, B3F-FF vs B3F-TF, TDL-A, DS: 300ns

B3F-FF, AL1

B3F-FF, AL2

B3F-FF, AL4

B3F-FF, AL8

B3F-TF, AL1

B3F-TF, AL2

B3F-TF, AL4

B3F-TF, AL8


image26.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 3 ctrl symbols, per-REGB PC, B3F-FF vs B3F-TF, TDL-C, DS: 30ns

B3F-FF, AL1

B3F-FF, AL2

B3F-FF, AL4

B3F-FF, AL8

B3F-TF, AL1

B3F-TF, AL2

B3F-TF, AL4

B3F-TF, AL8


image27.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 3 ctrl symbols, per-REGB PC, B3F-FF vs B3F-TF, TDL-C, DS: 300ns

B3F-FF, AL1

B3F-FF, AL2

B3F-FF, AL4

B3F-FF, AL8

B3F-TF, AL1

B3F-TF, AL2

B3F-TF, AL4

B3F-TF, AL8


image28.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 3 ctrl symbols, per-REGB PC, B3T-FF vs B2F-TF, TDL-A, DS: 30ns

B3T-FF, AL1

B3T-FF, AL2

B3T-FF, AL4

B3T-FF, AL8

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8


image29.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 3 ctrl symbols, per-REGB PC, B3T-FF vs B2F-TF, TDL-A, DS: 300ns

B3T-FF, AL1

B3T-FF, AL2

B3T-FF, AL4

B3T-FF, AL8

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8


image30.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 3 ctrl symbols, per-REGB PC, B3T-FF vs B2F-TF, TDL-C, DS: 30ns

B3T-FF, AL1

B3T-FF, AL2

B3T-FF, AL4

B3T-FF, AL8

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8


image31.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 3 ctrl symbols, per-REGB PC, B3T-FF vs B2F-TF, TDL-C, DS: 300ns

B3T-FF, AL1

B3T-FF, AL2

B3T-FF, AL4

B3T-FF, AL8

B2F-TF, AL1

B2F-TF, AL2

B2F-TF, AL4

B2F-TF, AL8


image1.png
B3F-FF

B2F-FF





image2.emf
-8 -6 -4 -2 0 2 4 6 8 10

SNR[dB]

10

-2

10

-1

10

0

B

L

E

R

DCI: 60b, 1 ctrl symbols, per-REGB PC, REGB: 2REGs vs 3REGs, TDL-A, DS: 30ns

B-2REGs, AL1

B-2REGs, AL2

B-2REGs, AL4

B-2REGs, AL8

B-3REGs, AL1

B-3REGs, AL2

B-3REGs, AL4

B-3REGs, AL8


