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Abstract— Latency is a significant segment in fifth era (5G) study. 

In this paper, we center around the dormancy decrease with short 

TTI length. Short TTI length is considered and 3-image length can 

accomplish a tradeoff among overhead and execution gain. A short 

PDCCH configuration is proposed and a two-arrange DCI is 

acquainted with handle the huge number of visually impaired 

disentangles inside a subframe because of the difference in TTI 

length. Short TTI length is a viable method to lessen inactivity. 
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I. INTRODUCTION  

Fifth era (5G) cell advances are required to help a huge 

assortment of administrations and applications [1], [2] and it is 

predicted to empower stringent latency correspondence ideal 

models, for example, ultra-dependable low latency 

interchanges (URLLC) [3]. It tends to be seen that dormancy 

has gotten one of the most huge components in the plan of 

remote correspondences [4], [5]. Shortening the transmit time 

interim (TTI) has been considered in 3GPP long haul 

development (LTE) as a successful path for latency decrease. 

In figure 1, it very well may be seen that the TTI is the unit of 

the cross breed programmed rehash demand (HARQ) round - 

trip time (RTT) and whenever accepted that the preparing time 

scales directly with the TTI length, shortening the length of 

TTI is a clear method to reduce the latency. 

Distinctive TTI lengths are considered to help on latency 

decrease. Work [6] investigations the latency execution with 

various TTI designs and transmission payloads. It picks the 

TTI lengths as a various of 0.25ms, which would change the 

size of subcarrier separating and the quantity of symmetrical 

recurrence division multiplexing (OFDM) image inside a 1ms 

subframe. The difference in outline structure may influence 

the regressive similarity and afterward 1 space TTI may turn 

into a decent decision due to the low prerequisites on 

institutionalization endeavors. In LTE-Advanced (LTE-A) 

framework, improved physical downlink control channel 

(ePDCCH) is utilized to satisfy the new prerequisites for low 

latency. Work [7] makes a further plan that lessens latency by 

utilizing space based TTI and ePDCCH in LTE-A framework. 

Be that as it may, to unravel ePDCCH, UE should hold up 

until the finish of the 1ms subframe and it might be a 

substantial confinement on handling time to help a 2ms 

HARQ. To amplify the dormancy gain with space based TTI, 

[8] proposes a technique that incorporate decreasing uplink 

(UL) get to defer and HARQ affirmation/negative affirmation 

(ACK/NACK) RTT, since processing time as well as booking 

demand (SR) periodicity is firmly connected with TTI length. 

There are likewise a few explores on uplink outline structure 

of short TTI. Work [9] essentially centers around the UL 

control channel plan and proposes a grouping based 

abbreviated physical uplink control channel (SS-PUCCH) 

structure of 2-image TTI that beats demodulation reference 

signal (DMRS) based abbreviated physical uplink control 

channel for 1 piece or 2 piece ACK/NACK transmission. In 

work [10], it picks 2-image TTI and proposes an asset 

mapping that inheritance band is consistently in the center of 

the framework data transfer capacity and low inactivity band 

utilizes recurrence assets on the two sides. In work [11], 

various strategies for DMRS structure, DMRS sharing and 

DMRS multiplexing are acquainted for a few TTI lengths with 

lessen the reference signal overhead and in this manner 

improve the framework throughput. 

In this paper, short TTI length is acquainted with handle 

the necessities of low latency. With TTI length not 

transformed, it is alluring to abbreviate the handling time of 

1ms TTI particularly in the client hardware (UE) side, taking 

into account that the ability of the advanced NodeB (eNB) will 

never be an issue. The benefit of simply shortening the 

preparing time is the less institutionalization endeavors, while the 

burden is that the decrease of latency is constrained, roughly 

somewhere in the range of 1ms and 2ms. So as to accomplish 

more latency decrease, for example preparing time that 

diminished to under 1ms, short TTI length can be considered. The 

purpose behind picking TTI length of 3 OFDM images is given in 

this paper. 

The rest of the paper is organized as follows. In section II, 

the selection of TTI length is introduced and possible physical 

downlink control channel (PDCCH) design for short TTI is 

proposed. Section III draws a conclusion. 

II. SHORT TTI LENGTH AND SHORT PDCCH DESIGN 

A.  TTI length 

Distinctive short TTI lengths can be considered for latency 

decrease and OFDM image is viewed as the unit of TTI length 

on account of in reverse similarity. Albeit 1-image TTI to a 

great extent lessens TTI length contrasted and TTIs for 

different lengths, it results into bigger execution gain 

alongside certain issues. 



International Research Journal of Advanced Engineering and Science 
 ISSN (Online): 2455-9024 

 

 

264 

 
Md. Rumman Rafi, Md. Salehin Ferdous, Arifuzzaman, Ahmed Shafkat and Ariful Islam, ―Latency Improvement with Short TTI Length in 

Communication Network,‖ International Research Journal of Advanced Engineering and Science, Volume 4, Issue 4, pp. 263-265, 2019. 

TABLE I. Assumption of Different TTI Length 

 Parameter   Value  

TTI length (symbol)  14 7  2  1 

Scheduled  UE number  per 
3 3 

 
3 

 
3 

TTI 
      
          

2 CCE for each user (RE)    72   

        

CRS outside PDCCH region   
12 

  

(RE/PRB/ms) 
      

        

  PDCCH region:   
1200 

  

  
2 symbol 

    
         

  new PDCCH        

10MHz 
 overhead  0 216  1296  2592 

 
( RE/ms) 

       
         

  Overhead ratio:        

  Total overhead / 21.43% 24.00%  36.86%  52.29% 

  Total REs        

  PDCCH region:   
1200 

  
  

1 symbol 
    

         

  new PDCCH        

20MHz 
 overhead  0 216  1296  2808 
 

( RE/ms) 
       

         

  Overhead ratio:        

  Total overhead / 14.29% 15.57%  22.00%  31.00% 
  Total REs        

 

Short TTI length gives bigger execution gain, yet isn't 

appropriate for the framework with little transmission 

capacity. Accept 6RBs framework transmission capacity as 

model and expect that one CCE possesses 36 asset 

components (REs), short PDCCH with CCE conglomeration 

level 1/2/4 compares to 25%/half/75% of all REs in a 3-image 

TTI, especially a CCE total level 8 can't be upheld in this 

situation. High accumulation level is attractive to be upheld to 

accomplish extra heartiness. Reference flag, for example, CRS 

have not yet been considered, which implies the genuine 

overhead would be considerably bigger. Short TTI suggests 

little league area district asset, bringing about huge control 

overhead and in outcome lower otherworldly proficiency. It is 

able to accomplish the presentation increase just alongside 

huge data transfer capacity. 

B.  PDCCH design 
 

To help transmit short DCI incorporates downlink or 

uplink booking data in short TTI, short PDCCH is proposed to 

upgrade the inheritance PDCCH. Due to in reverse similarity, 

inheritance PDCCH area ought to be saved, which can 

likewise help transmit DCI for first short TTI of a subframe. 

Since heritage PDCCH district involves the initial 1, 2 or 3 

OFDM images in a subframe, short PDSCH can't be 

transmitted in the PDCCH area. On the off chance that 

inheritance PDCCH locale possesses 1 (or 3) image, short DCI 

can be set in heritage PDCCH district to appoint short PDSCH 

of first (or second) short TTI of a subframe. On the off chance 

that heritage PDCCH area involves 3 images, there is no short 

PDSCH in the principal short TTI. Clearly quick short 

PDCCH deciphering and short PDSCH demodulation can be 

useful for low latency, in this way to help a superior handling 

course of events, short PDCCH ought to be set beginning from 

the main image of each short TTI. 

Inheritance PDCCH area is imparted to a few UEs. On the 

off chance that short PDCCH district picks a common way, in 

any event one image ought to be saved for short PDCCH area 

in each short TTI which can't be reused for information 

transmission, coming about into misuse of limit and enormous 

overhead particularly for short TTI length, for example, 3-

image TTI. Rather than shared way, the short PDDCH district 

can be installed into the short PDSCH area with the end goal 

that the control channel is "independent". It is a lot more 

straightforward to change the size of short PDCCH district and 

take into consideration productive asset use by recurrence 

interleaving the control locale over the information area. Asset 

for PDCCH and short PDCCH is partitioned in a recurrence 

division multiplexing FDM way. 

It is basic to confine the control overhead in the short TTI 

transmission and a 2-arrange DCI configuration is proposed to 

help in this. A quick DCI shows up in each short PDCCH 

conveying data comparative as inheritance DCI to plan short 

PDSCH (or short PUSCH). Nonetheless, if dazzle disentangles 

of the quick DCI is similarly as heritage DCI the quantity of 

visually impaired interprets is thought to be too enormous in 

each short TTI rather than the limitation that the most extreme 

number of visually impaired unravels should keep the 

comparable as inheritance PDCCH inside a subframe. Along 

these lines, a moderate DCI can be considered to help 

diminish the quantity of visually impaired translates for quick 

DCI. Slow DCI might be on a for each need premise, for 

instance in the heritage PDCCH area of each subframe, 

conveying data, for example, quick DCI planning data, for 

example the conglomeration level(s) as well as the unraveling 

candidate(s) of a given accumulation level. A few upgrades 

can be considered in DCI organizations of DL task and UL 

award. A DL DCI design and a UL DCI configuration can be 

adjusted to a similar size, which diminishes the quantity of 

visually impaired translates considerably.  
 

 
Fig. 1. Short PDCCH design for 3-symbol TTI 

 

One approach to recognize two sorts of DCI designs is to 

include a sign field, for example, a one-piece banner. Another 

path is to consider an exceptional DCI assignment. Accepting 

that self - contained short PDCCH is picked and each short 

PDCCH contains one DL task and at any rate one UL award, 

the DL DCI can be set in the front of the short PDCCH district 
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and the UL award can be set in the back of the locale. Other 

than recognizing the DCI designs, the uncommon assignment 

reuses the unused REs for short PDSCH inside the short 

PDCCH area. The short PDCCH design for 3-symbol TTI can 

be seen in the Fig. 1. 

III. CONCLUSION 

To accomplish more latency decrease, short TTI length is 

considered in this paper. 3-image TTI is prescribed. Contrasted 

and 2-image TTI, 3-image TTI takes preferences of basic uplink 

channel structure due to the UL single transporter property and 

little overhead. 3-image TTI furnishes more execution gains 

contrasted and longer TTI length whenever accepted that the 

handling time scales straightly with the TTI length. A short 

PDDCH plan for 3-image TTI is proposed in this paper. 

Independent PDCCH and 2-arrange DCI are proposed as far as 

possible the control overhead. 
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