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PTO/AIA/14 (11-15) 
Approved for use 1hrough 04/30/2017. OMS 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under ttle PaperwDf1< Reduction A ct of 1995, no per.,ons are 函uired to respond to a collection 여 information unless it contains a valid 0MB aontrol number. 

I Attorney Docket Number I UT16-1424-US 
Appl ication Data Sheet 37 CFR 1.76 I | 

Application Number 

T itle o f Invention I DCI DESIGN FOR MULTIPLE SL&UL SPS PROCESSES 

The application data sheet Is part of the provisional or nonprovisional application for which it is being submitt려 The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1 76 
This document may be comptet띠 electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or !he 
document may be printed and included in a paper filed ap인ication 

Secrecy Order 37 CFR 5.2: 

□ Portions or aII of the appIication associated with this AppIication Data Sheet may faI| under a Secrecy 0rder pursuant to 
37 CFR 5.2 (Paper filers only. A pplications tha t fall under Secrecy Order may not be filed electron ically .} 

Invent or Information: 

Inventor ~ I Remove I 

Leg al Name 

Prefix ! G iven Name I Middle Name I Family Name I Suffix 

I 너I t,eungmin I I I I-EE 11 IT 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

C ity 1Eeoul l 1country of Residence i lf R I 

Mail ing Address of Inventor: 

Add『ess 1 I ~9. Yangjae--daero 11gil, Seocho-gu 

Address 2 1 1 
C ity j J;eoul I State/Province 1 1 
Postal Code 1 r6772 I Countryi I ~R 

lnvento『 E I Remove I 

Leg al Name 

Prefix ! G iven Name I M iddle Name I Family Name I Suffix 

| HI ~anbyul 1 1 I ~ EO 11 | 曺

Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

C ity l~eoul I ICountry of Residence i IER I 

Mail ing Address of Inventor: 

Add『ess 1 I ~ 9, Yangjae--daero 11gil, Seocho-gu 

Address 2 1 1 
C ity I t,eoul I State/Province 1 1 
Postal Code I p6772 I Countr,i I l<R 

Inventor b I Remove I 

Leg al Name 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under tile Paperwork Reduction Act of 1995, no pen;011• are 函ui『ed to respond to • collection of inlofmation unless it contains a valid 0MB <X>Otrol number. 

Attorney Docket Number I UT16-1424-US 
Application Dat a Sheet 37 CFR 1.76 I 

Application Number 

T itle o f Invention I DCI DESIGN FOR MULTIPLE SL&UL SPS PROCESSES 

Prefixl Given Name I Middle Name I Family Name 

I HI t,1youngseob 1 1 I 1<1M 

I Suffix 
11 I· 

Residence Information (Select One) US Residency @ Non US Residency Active US Military Serv ice 

C ity l!eoul l !Country of Residence i It-I< I 

Mail ing Address of Inventor: 

Address 1 I ~9. Yangja댄aero 11gil, Seocho~u 

Add『ess 2 I I 
City 1 t3eou1 I State/Province 1 1 
Postal Code I p6772 I Countryi 냐《R 

Inventor ~ I Remove I 
Legal Name 

Prefixl Given Name I Middle Name [ Family Name I Suffix 
I HI fYoungdae 1 1 I I-EE 11 I· 
Residence Inf ormation (Select One) US Residency @ Non US Residency Active US Military Service 

C ity lfeoul l 1country of Residence i iER I 

Mail ing Address o f Inventor: 

Address 1 I ~9. Yangjae-daero 11gil, Seocho겁U 

Address 2 1 1 
C ity I FOU1 I State/Province 1 1 
Postal Code 1 p6112 I Countryi I ~R 

Inventor b I Remove I 
Legal Name 

Prefixl Given Name I Middle Name I Family Name I Suffix 
I 터I JJaewook 1 1 I I-EE 11 日
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

C ity l~eoul I ICountry of Residence i l~R I 

Mail ing Address of Inventor: 

Add『ess 1 I ~ 9. Yangjae--daero 11gil, Seocho~ u 

Address 2 1 1 
C ity I 戶OU1 I StatefProvince 1 1 
Postal Code I p6772 I Countryi I ~R 
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Approved for use 1hrnugh 04/30/2017. OMS 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under tile Paperwork Reduction Act of 1995, no pen;011• are 函ui『ed to respond to • collection of inlofmation unless it contains a valid 0MB <X>Otrol number. 

Attorney Docket Number I UT16-1424-US 
Application Dat a Sheet 37 CFR 1.76 I 

Application Number 

T itle o f Invention I DCI DESIGN FOR MULTIPLE SL&UL SPS PROCESSES 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated w ithin th is form b y selecting the Add button. I Add I 

Correspondence Information: 

Ente『 either Customer Number or comp let e t he Co『『espondence Information section below. 
For furthe『 information see 37 CFR 1.33(al. 

口 An Address is bein g p rovided for t he correspondence Information o f t h is appl ication. 

Customer Number $7487 

Emai l Address nfo@kpatent com I I Add Email I IRemove Email I 

Emai l Address uspto@kpatent.com I I MdEmail I IRemove Emal I 

Appl i cation Information: 

T itle o f the Invention DCI DESIGN FOR MULTIPLE SL&UL SPS PROCESSES 

A ttorney Docket Numbe『 WT16-1424-US I Small Entity Status Claimed D 
A ppl ication Type Provisional 

Subject Matter ulllity 

Total Numbe『 o f Drawin g Sheets (if any) 
11 

I Suggested Figure for Publication (if any) 1 1 

Fi l i n g By Reference: 

Only complete t his section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and •Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings ofthe present application are replaced by this 
reference to t he previously filed application, subject to conditions and requirements of 37 CFR l.57(a). 

I· 
1~ 

1-
Application number ofthe previously Filing date (YYYY-MM-DD) Int ellectual Property Authority or Country 
filed appl ,cation 

I | 
Publ ication Information: 

口 Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not t o Publish. I hereby req uest that the attached application not be published under 
□ 35 U .S.C. 122(b) and certify that the invention d iscIosed in the attached application has not and w iII not be the 

subject of an application fi led in another country, 아 under a multilateral international ag reement, that requires 
publ ication at e ighteen months a fter fi ling. 

Represent a tive I n formation : 

EFS Web 2.2.12 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number I UT16-1424-US 
Application Data Sheet 37 CFR 1.76 I 

Application Number 

T itle o f Invention I DCI DESIGN FOR MULTIPLE SL&UL SPS PROCESSES 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both se야ans are completed the customer 
Number will be used for the Representative Information during processing 

Please Select One: • Customer Number US Patent Practitioner I O Limited Recognition (37 CFR 11 .9) 

Customer Number i7487 

Domestic Benefit/National Stag e Information: 
This section allows for the applicant to e ither cla im benefit under 35 U.S C . 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT a ppl ication. Providing benefit claim information in the A ppl ication Data Sheet constitutes 
the specific reference requ ired by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, p lease leave the "A pplication Number" field blank. 

Prior Application Status l I· I Remove I 
Filing or 371 (c) Date 

A pplication Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I l I· I I 
Additional Domestic BenefiUNational Stage Data may be generated within this form I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 
cons~tutes the claim for prio『ity as required by 35 u.s.c. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (POX)' the information will be used by the Office to 
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1 ) and (2). Under the POX program. applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is flied. within the time period specified in 37 CFR 1.55(g)( 1 ). 

| Remove | 

Application Number | Countryi I Filing Date (YYYY-MM-DD) I Access Codei (if applicable) 

’ ” ” I 
Additional Foreign Priority Data may be generated w ithin this form by selecting the 
Add button. ’!’ Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to F ile) Transition 
A pplications 

EFS Web 2.2.12 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under tile Paperwork Reduction Act of 1995, no pen;011• are 函ui『ed to respond to • collection of inlofmation unless it contains a valid 0MB <X>Otrol number. 

Attorney Docket Number I UT16-1424-US 
Application Data Sheet 37 CFR 1.76 I 

Application Number 

T itle o f Invention I DCI DESIGN FOR MULTIPLE SL&UL SPS PROCESSES 

This application (1 ) claims priority to or the benefit of an application fi led before March 16, 2013 and (2) also 
conta ins, or contained at any time, a claim to a claimed invention that has an effective fil ing date on or after March 

0 16, 2013. 
NOTE: By providing t his statement under 37 CFR 1.55 or 1.78, this appl ication, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Approved for use 1hrnugh 04/30/2017. OMS 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number I UT16-1424-US 
Application Data Sheet 37 CFR 1.76 I 

Application Number 

T itle of Invention I DCI DESIGN FOR MULTIPLE SL&UL SPS PROCESSES 

Autho『ization or O pt-Out o f Aut horiz ation t o Permit Access: 

When this Application Data Sheet is properly signed and filed w ith the application, applicant has provided written 
,authority to permit a partic ipating foreign intellectual property (IP) office access to the instant application-as-filed (see 
:paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
a pplication (see paragraph B in subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant ~-out. of the 
authorization by checking the cor『esponding box A or B or both in subsection 2 below. 

l'!I.QIE: This section of the Application Data Sheet is Qtil.Y reviewed and processed with the .INITIAi.. fi ling of an 
application. After the initial fi ling of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/ SB/39 or PTO/SB/69 must be used as appropriate . 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(sl 

A. ~-Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby g~ty to provide the European Patent Office (EPO), the Japan Patent Office 
:{JPO), the Ko『ean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
p articipating w ith the USPTO in a bilateral or multi lateral prio rity document exchange agreement in which a foreign 
a pplication claim ing priority to the instant patent application is filed, access to: (1 ) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
:instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
( 1 ). 

B. ~~- Unless box B in subsection 2 (opt--0ut of authorization) is checked, 
;the undersigned hereby ~ to provide the EPO access lo the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
a pplication is fi led. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
c opy of search results from the instant application w ithout delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations t o Permit Access by a Fo『eign Intellectual Property Office(s) 

A . Applicant ~ authorize the USPTO to permit a partic ipating foreign IP office access to the instant 
口 application-as-filed. Ifthis box is checked, the USPTO w ill not be providing a partic ipating foreign IP office with 

any documents and information identified in subsection 1A above. 

! 8 . Applicant ~ authorize the USPTO to transmit to the EPO any search results from the instant patent 
口 application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 
: application. 
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
:application in accordance with 37 CFR 1.14. 

EFS Web 2 .2.12 
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Attorney Docket Number I UT16-1424-US 
Application Data Sheet 37 CFR 1.76 I 

Application Number 

T itle o f Invention I DCI DESIGN FOR MULTIPLE SL&UL SPS PROCESSES 

A pplicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

A pplicant ~ ’:’ Remove I 
If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed 
The information to be provided in this section is the name and add『ess or the legal representative who 1s the applicant under 37 CFR 
1 43: or the name and address of the assignee. person to whom the inventor is under an obligation to assign the invention. or person 
who otherwise shows sufficient proprietary int타est in the matter who is the applicant under 37 CFR 1 46 If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor o『 inventors who are also the applicant should be 
identified in this section I Clear I 

Ass,gnee I Legal Representative under 35 U.S.C. 117 I Jo int Inventor 

Person to whom the inventor is obligated to assign I Person wtlo shows sufficient p『op『ietary interest 

If applicant is the legal representative, indicate the authority to file the patent a pplication, the inventor is: 

|내 

Name o f the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. □ 

Prefix G iven Name Middle Name Family Name Suffix 

I I 뺄 l I I I 
Mail ing Address Information For Appl icant: 

Add『ess 1 

Address 2 

C ity State/Province 

Countr) 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within th is form by selecting the Add button. ! Add I 

Assignee Information including Non-Applicant Assignee Inf ormation: 

|會

Provid ing assignment information in th is section does not substitute for compliance with any requ irement o f part 3 of Title 
37 o f CFR to have an assignment recorded by the Office 

EFS Web 2.2.12 
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Application Number 

T itle o f Invention I DCI DESIGN FOR MULTIPLE SL&UL SPS PROCESSES 

Assignee ~ 
Complete this section if assignee information, including non-applicant assignee infom,ation, is desired to be included on the patent 
application publication An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publ ication 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. [그 

Prefix G ivenName Middle Name Family Name Suffix 

I |亨 I | I | 
Mail ing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

C ity 11 Sta te/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated with in this form by 
selecting the Add button. i Add | 

S ignature: ~ 
NOTE: This Application Data Sheet must be s igned in accordance w ith 37 CFR 1 .33(b). However, if th is A pplication 
Data Sheet is submitted w ith t he lH!IJAL fil in g of the application film either box A or B is I!Q1 checked i n 
subsection 2 of the "Authorization or Opt-Out o f Authoriz ation to Permit Access" section, t hen t his form must 
also be s igned in accordance w ith 37 CFR 1.14(c). 

This Application Data Sheet .!11Yfil be s igned by a patent practitioner if one or mo『e of the a pplicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more jo in t invento『s, th is form must be signed by a 

I? 

patent practitioner, fill joint inventors who are the a pplicant, or one or more jo int inventor-appl icants w ho have been given 
power of a ttorney (e.g., see USPTO Form PTO/AIA/81 ) on behalf of ~ jo int inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature Date (YYYY-MM-DD)I 12016-09-30 

F irst Name Last Name I Park Registration Number I 147841 

Additional S ignature may be generated within this form by selecting the Add button. I Add I 

EFS Web 2 .2.12 
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Attorney Docket Number I UT16-1424-US 
Application Data Sheet 37 CFR 1.76 I 

Application Number 

T itle o f Invention I DCI DESIGN FOR MULTIPLE SL&UL SPS PROCESSES 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to fi le (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submttting the completed application data 
sheet form to the USPTO. T ime will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark: Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

:The Priva아 Act o f 1974 (PL 93-579) requires tha t you be given certain information in connection with yoursubmission of the attached fo rm related to a patent 
a pplication or pat ent. Accord ingly, p ursuant to the requ irements o f the Act, p lease be adv ised tha t (1 ) the g eneral aut hority for the collection o f this information 
is 35 U5.c. 2(bl(2); (2) furn ishing o f the information solicited is voluntary; and (3) the princ ipal purpose for whkh t he in formation is used by the U.S. Pat ent and 

!Trademark Office is to p rocess and/or examine your submission related to a patent application or patent. Ifyou do not furn ish the requested information, the US. 
Patent a떠 Trademark Office may not be able to process and/or examine your subm ission, whkh may result in termination o f p roceed ings or abandonment o f 
t he application o『 expiration o f the pa t ent . 

:The in fo rmation provided ~ you in this form w ill be subject to the follo,ving routin e uses· 

1 The in formation on this form will be trea ted confidentially to the exten t allowed under the Freedom o f Information Act (5 U.S.C. 552) and the Privacy 
: Act (5 U5.c. 552a). Records from t his system o f records may be d isclosed to the Department of Justice to determ ine whether the Freedom of 

Information Act requi res d isclosure o f these records. 

i 2. A record from this syst em o f records may be d isclosed, as a routine use, in t he course o f presenting e vidence to a court. magis trate, or administrative 
tribunal, including d isclosures too pposing counsel in the course of settlement nego tiations. 

: 3 A record in t his system o f records may be d isclosed, as a routine use, to a Member of Congress submitting a request involving an ind ividual, to whom 
the record pertains, when the individual has requested assistance from the Member w ith respect to the subject matter c fthe record 

: 4. A reco rd in th is system o f records may be d isclosed, as a routine use, to a cont ractor o f the Agency 區w,먼 need for th e information in order to perform 
a contrac t. Recipients of informa tion shall be required t o comp ly w ith t he requirements of the Privacy Act o f 1974, as amended, pursuant to 5 U.S.C 
552a(m) 

5. A record rela ted to an Inte rnational Application fi led under the Patent Cooperation Treaty in th is system of 『ecords may be d isclosed, as a rou tine use, 
to t he International Bureau ofthe World Intellectual Property Organ ization, pursuant to the Pat ent CooperationTreaty 

6. A record in th is system o f records may be d isclosed, as a routine use, to another federal agency for purposes o f National Security review (35 U.S.C. 181 ) 
and for review p ursuant to the Atom ic Energy Act (42 U5.C. 21 S(c)~ 

7. A record from th is system o f records may be d isclosed, as a rou tine use, to t he Administrator, Gen타al Services, or his/her designee, during an 
inspection o f records conducted b y GSA as part of that agency's responsibility to recommend imp rovements in records management p ractices and 
programs, under authority o f 44 U.S.C. 2904 and 2906. Such d isdosure sha ff be made in accordance with t he GSA reg ulat ions governing inspection o f 
records for th is pu『pose, a nd any o ther relevant (i.e., GSA or Commerce) d irective. Such disclosure shall not be used to make determinations abo<Jt 
ind ividuals 

8. A record from th is system o f records may be d isclosed, as a rou tine use, to t he public a fter either p ublication of the a pplication pursuant to 35 U.S.C. 
122(b) or issuance of a p atent pursuant to 35 U.s.C. 151. Further, a record may bedisclosed, subject to the lim itations o f 37 CFR 1.14, as a routine use, 
to t he p ublic ifthe record was filed in an application which became abandoned or in which the p roceed ings were term inated and which applica tion is 
referenced by either a p ublished application, an application open to public inspections or an issued pat ent 

9. A record from th is system o f 『ecords may be d isclosed, as a rou tine use, to a Federal, State, or local law enforcement .agency, if t he USPTO becomes 
aware o f a viola tion or potential vio lation o f law or regulation. 

EFS Web 2.2.12 
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Provisional Application 

 
Title of Invention DCI Design for Multiple SL/UL SPS Processes 
Inventors  

Related Technology Field Wireless Communications 
Related Specification LTE Advanced 
Reference  
 
1. Summary of Invention 
2. Background and Prior Arts in the Same Field of the Invention 
3. Composition and Method of the Invention 
 
 
In a case where a plurality of SIDELINK (SL) and/or UPLINK (UL) SEMI-PERSISTENT SCHEDULING (SPS) 
PROCESS(S)(/CONFIGURATION(S)) are configured (e.g., 'MULTIPLE SPS CONFIGURATION(S)(/PROCESS(S)) FOR 
UL (UL + SL), EX) ONE FOR VOIP, ONE FOR ITS'), the proposed methods that will hereinafter be described in detail 
propose methods for efficiently managing and operating such processes (e.g., SPS PROCESS (/CONFIGURATION) 
ACTIVATION/RELEASE, FREQUENCY RESOURCE REALLOCATION, HARQ RETRANSMISSION). Herein, for 
example, the wordings ‘SL SPS PROCESS (/CONFIGURATION)’ and ‘UL SPS PROCESS (/CONFIGURATION)’ may 
each be interpreted as an SPS PROCESS (/CONFIGURATION) for supporting ‘PC5 LINK based V2X message 
transmission’ and an SPS PROCESS (/CONFIGURATION) for supporting ‘UU LINK based V2X message transmission.  
 
[Proposed Method #1] By configuring (/signaling) (part of) a different (new) ‘V2X_SPS-RNTI’ per ‘SL and/or UL SPS 
PROCESS (/CONFIGURATION)’, independent management and operation (e.g., SPS PROCESS (/CONFIGURATION) 
ACTIVATION/RELEASE, FREQUENCY RESOURCE REALLOCATION, HARQ RETRANSMISSION) may be achieved 
for each ‘SL and/or UL PROCESS (/CONFIGURATION)’. Herein, for example, in case the corresponding rule is applied, 
this may be interpreted as (part of) different ‘RNTI’ values being configured (/signaled) between a plurality of SL SPS 
PROCESS (/CONFIGURATION) (or UL SPS PROCESS (/CONFIGURATION)) and/or as (part of) different ‘RNTI’ values 
being configured (/signaled) between a SL SPS PROCESS (/CONFIGURATION) and an UL SPS PROCESS 
(/CONFIGURATION). Herein, as another example, (part of) different (or common) ‘RNTI’ values may also be configured 
(/signaled) between the existing (or conventional) WAN (VOIP (/UL)) communication related SPS PROCESS 
(/CONFIGURATION) (e.g., ‘SPS C-RNTI’) and the (V2X) UL SPS PROCESS (/CONFIGURATION) (and/or SL SPS 
PROCESS (/CONFIGURATION)).  
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[Proposed Method #2] A (single) common (or shared) ‘V2X_SPS-RNTI’ is configured (/signaled) to a plurality of ‘SL 
(and/or UL) SPS PROCESS(S) (/CONFIGURATION(S)), and this method may identify (or distinguish) to which ‘SL (and/or 
UL) SPS PROCESS (/CONFIGURATION)’ the corresponding control information is related through a (new) pre-defined 
(/signaled) specific field within a ‘(SL (and/or UL)-SPS) (ACTIVATION/RELEASE) DCI’ that is decoded by using the 
corresponding RNTI (e.g., a ‘SL (and/or UL) SPS PROCESS (/CONFIGURATION) INDEX (/ID)’ field and/or a field 
announcing an ‘LCID’ being linked (/interconnected) to a ‘SL (and/or UL) SPS PROCESS (/CONFIGURATION) INDEX 
(/ID)’ (that is configured (/signaled) through a pre-defined signaling)). Herein, for example, as field(s) being used for the 
above-described purpose, a ‘DM-RS CS (3 bit) field’ (e.g., a case where a UL (and/or SL)-SPS) (ACTIVATION/RELEASE) 
DCI’ of the (existing) ‘DCI format 0’ type is (re-)used (for the purpose of a ‘(SL (and/or (V2X) UL)-SPS) 
(ACTIVATION/RELEASE) DCI’) (refer to Table 3.3)) and/or a ‘HARQ ID (3/4 bit)/RV (2 bit) field’ (e.g., a case where a 
(VOIP) UL (/downlink) (and/or SL)-SPS) (ACTIVATION/RELEASE) DCI’ of the (existing) ‘DCI 
format 1/1A/2/2A/2B/2C/2D’ type is (re-)used (for the purpose of a V2X) SL (and/or UL)-SPS) (ACTIVATION/RELEASE) 
DCI’) (refer to Table 3.3)) may be (re-)used. Herein, for example, a size (X_size) of the field being used for the 
corresponding purpose may be fixed to a pre-configured (/signaled) value (e.g., ‘3 bit’), and, in case a (maximum) number of 
‘SL (and/or UL) SPS PROCESS (/CONFIGURATION)’ (SPS NUM) being configured (/signaled) (in the form of a 
‘CARRIER(/CELL)-SPECIFIC (PRE)CONFIGURATION’) from a network (or (serving) cell) can be varied (or changed), 
‘(X_size - ceiling(LOG2(SPS NUM)))’ (and/or ‘(X_size - floor(LOG2(SPS NUM)))) bits (herein, for example, the 
‘ceiling(X)’ and the ‘floor(X)’ may indicate a function drawing a ‘minimum integer value that is greater than or equal to X’ 
and a function drawing a ‘maximum integer value that is smaller than or equal to X’) may be processed with zero (or a 
specific pre-configured (/signaled) value) padding (e.g., this may be used for the purpose of a ‘VIRTUAL CRC’). Herein, for 
example, in case a common ‘RNTI’ value is configured (/signaled) between an existing WAN (VOIP (/UL)) communication 
related SPS PROCESS (/CONFIGURATION) and a (V2X) UL SPS PROCESS (/CONFIGURATION) (and/or in case a (/an) 
‘(ACTIVATION/RELEASE) DCI’ having the same (payload) size is used), it may be distinguished to which one of the 
existing WAN (VOIP (/UL)) communication related SPS PROCESS (/CONFIGURATION) and the (V2X) UL SPS 
PROCESS (/CONFIGURATION) the corresponding control information is related through (a re-usage of) (A) a pre-defined 
(/signaled) new field (e.g., ‘1 bit’) and/or (B) a pre-designated (/signaled) existing field within the 
‘(ACTIVATION/RELEASE) DCI’ being decoded by using the corresponding common RNTI (C_V2XARDCI) (for 
example, in case the ‘(ACTIVATION/RELEASE) DCI’ of the (existing) ‘DCI format 0’ type is (re-)used (refer to Table 3. 
3), an ‘MCS/RV (5 bits) field (MSB (1 bit))’ and/or a ‘TPC (2 bits) field (MSB (1 bit))’ and/or a ‘CS DM RS (3 bits) field 
(MSB (1 bit))’ may be (re-)used). Herein, for example, by defining a new field in the C_V2XARDCI, in case the (payload) 
size becomes larger than the ‘(ACTIVATION/RELEASE) DCI’ that is related to the existing WAN (VOIP (/UL)) 
communication (that is transmitted within the same USS (/CSS)), in order to prevent an increase in the number of blind 
decoding sessions of the UE, zero (or a specific pre-configured (/signaled) value) padding may be performed (e.g., this may 
be used for the purpose of a ‘VIRTUAL CRC’) until the WANARDCI (payload) size becomes identical to the (payload) size 
of the C_V2XARDCI. 
 
Table 3.3: Example of SPS ACTIVATION/RELEASE operations (related to WAN (VOIP(/UL)) communications) under 
existing LTE systems. 
 

9.2 PDCCH/EPDCCH/MPDCCH validation for semi-persistent scheduling [1] 
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A UE shall validate a Semi-Persistent Scheduling assignment PDCCH only if all t he following conditions are 

met: 

- t he CRC parity b its obtained fo r t he PDCCH pay load are scrambled w ith the Semi-Persistent 

Schedul ing C-RNTI 

- t he new data indicator field is set to 'O'. In case o f DO format s 2, 2A, 2B, 2C and 2D. t he new dat a 

indicat or field refers t o t he one fo r t he enabled t ransport block. 

A UE shall val idat e a Semi-Persist ent Scheduling assignment EPDCCH only if all t he followin g conditions 

are met. 

- the CRC parity bits obta ined fo r t he EPDCCH pay load are scrambled w ith t he Semi-Persist ent 

Schedu ling C- RNTI 

- t he new dat a indicator field is set to 'O'. In case o f DCI format s 2, 2A, 2 B, 2C and 2D, t he new dat a 

indicat or field refers to the one for t he enabled t ransport block. 

A UE shall val idat e a Semi- Persist ent Schedul ing assignment MPDCCH only if all t he following conditions 

are met: 

- t he CRC parity b its obta ined fo r the MPDCCH payload are scrambled w ith t he Semi- Persistent 

Scheduling C-RNTI 

- t he new dat a indicator field is set t o 'O'. 

I Validatio n is ach ieved if all t he fields fo r the respe ctive used DCI format are set according to Table 9.2-

I 

1 or Table 9.2-lA, 9.2- 18, 9 .2- l C. 

I f validation is achieved, t he UE shall consider the received DCI information according ly as a val id semi-

persistent activation or release. 

I f validation is not achieved, t he received DCI format shall be considered by t he U E as having been 

received with a non- matching CRC. 

Table 9.2-1: Special fields for Semi -Persi st ent Scheduling Activation PDCCH/EPDCCH Validation 

DCI f ormat 
. 

DO format 
DO format O 

2/2A/28/2C/2D 1/1A 
.` ... -. 

TPC command fo『 scheduled 
set t o '00' N/A N/ A 

PUSCH 
-. -̀ --~尸 • ··---

Cyclic shift DM RS set t o '000' N/ A N/ A 

Modulation and coding scheme MSB is set t o 

and redundancy version 'O' 
N/ A N/ A 

FDD: set to 

'000' FDD: set to ·ooo· 
HARQ process number N/A 

TDD· set to '0000' TDD: set t o 

'0000' 
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'10' The third PUCCH resource value configured by the higher layers 
'11' The fourth PUCCH resource value configured by the higher layers 
For the case that the DCI format indicates a semi-persistent downlink scheduling activation, the TPC COMMAND for 
PUCCH field shall be used as an index to one of the four PUCCH resource values configured by higher layers, with the 
mapping defined in Table 9.2-2 
 
Table 9.2-2: PUCCH resource value for downlink semi-persistent scheduling 
Value of 'TPC COMMAND for PUCCH' nPUCCH (1, p) 
00' The first PUCCH resource value configured by the higher layers 
'01' The second PUCCH resource value configured by the higher layers 
'10' The third PUCCH resource value configured by the higher layers 
'11' The fourth PUCCH resource value configured by the higher layers 

 

 
[Proposed Method #3] (For example, in case a (single) common ‘V2X_SPS-RNTI’ and ‘(ACTIVATION/RELEASE) DCI 
format’ are used for the management and operation of a plurality of ‘SL and/or UL SPS PROCESS (/CONFIGURATION)’) 
a SUBFRAME (SF) SET (/CELL SET) (and/or a search space (SS) type (CSS/USS) and/or a control channel 
(PDCCH/EPDCCH SET) type) in which the related ‘(SL and/or UL-SPS) (ACTIVATION/RELEASE) DCI’ is received for 
each ‘SL and/or UL SPS PROCESS (/CONFIGURATION)’ may be differently (or independently) configured (/signaled). 
 
Herein, for example, such operation may also be (limitedly) applied only in a situation where a plurality of SL and/or UL 
SPS transmissions are not performed in one SF. For example, in case (part of) the above-described proposed methods (e.g., 
[Proposed Method #1], [Proposed Method #2], [Proposed Method #3]) are applied, (A) a differentiation (related to SPS 
PROCESS (/CONFIGURATION) ACTIVATION/RELEASE, FREQUENCY RESOURCE REALLOCATION, HARQ 
RETRANSMISSION operation (/instruction)) may be performed between a plurality of ‘SL SPS PROCESS 
(/CONFIGURATION)’ (or ‘UL SPS PROCESS (/CONFIGURATION)’) and/or (B) a differentiation (related to SPS 
PROCESS (/CONFIGURATION) ACTIVATION/RELEASE, FREQUENCY RESOURCE REALLOCATION, HARQ 
RETRANSMISSION operation (/instruction)) may be performed between a ‘SL SPS PROCESS (/CONFIGURATION)’ and 
an ‘UL SPS PROCESS (/CONFIGURATION)’.  
 
For example, a (single) common ‘V2X_SPS-RNTI’ may be configured (/signaled) to a plurality of ‘SL and/or UL SPS 
PROCESS(S) (/CONFIGURATION(S))’, and an ‘ACTIVATION/RELEASE’ (/FREQUENCY RESOURCE 
REALLOCATION/HARQ RETRANSMISSION) instruction that is related to a plurality of ‘SL and/or UL SPS 
PROCESS(S) (/CONFIGURATION(S))’ may be performed at the same time through one or more (new) pre-defined 
(/signaled) specific fields within a ‘(SL and/or UL-SPS) (ACTIVATION/RELEASE) DCI’, which is decoded by the 
corresponding RNTI. 
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Herein, for example, (A) in case the (new) specific field(s) can be implemented in the form of a bitmap (e.g., in case (a 
maximum of) ‘4’ ‘SL and/or UL SPS PROCESS(S) (/CONFIGURATION(S))’ can be processed with ‘activation/release’ 
(/FREQUENCY RESOURCE REALLOCATION/HARQ RETRANSMISSION) at the same time), the corresponding field 
may be implemented in the form of a bitmap having a length of ‘4 BIT(S)’ (‘WXYZ’) (For example, it means 'W = 1/0' → 
'SL and/or UL SPS PROCESS(/CONFIGURATION) #0 ACTIVATION/RELEASE'', 'X=1/0' → 'SL and/or UL SPS 
PROCESS(/CONFIGURATION) #1 ACTIVATION/RELEASE'', 'Y=1/0' → 'SL and/or UL SPS 
PROCESS(/CONFIGURATION) #2 ACTIVATION/RELEASE'', 'Z=1/0' → 'SL and/or UL SPS 
PROCESS(/CONFIGURATION) #3 ACTIVATION/RELEASE', respectively). Herein, for example, this may also be 
understood as the ‘SL and/or UL SPS PROCESS(/CONFIGURATION) INDEX (/ID)’ (information) that is linked with 
(/interconnected to) a specific field value being pre-configured (/signaled) in advance; alternatively, (B) the (new) specific 
field(s) may be implemented in the same number of fields as the (maximum) number of ‘SL and/or UL SPS PROCESS(S) 
(/CONFIGURATION(S))’ that can be processed with ‘ACTIVATION/RELEASE’ (/FREQUENCY RESOURCE 
REALLOCATION/HARQ RETRANSMISSION) at the same time. For example, in case (a maximum of) ‘4’ ‘SL and/or UL 
SPS PROCESS(S) (/CONFIGURATION(S))’ may be ‘ACTIVATED/RELEASED’ at the same time, and, in case the ‘SL 
and/or UL SPS PROCESS (/CONFIGURATION) INDEX (/ID)’ is expressed as ‘3 BIT(S)’, the corresponding field(s) may 
be implemented as ‘4’ fields each having the length of ‘3 BIT(S)’. Herein, for example, (According to the proposed method, 
in case ‘ACTIVATION’ (/RELEASE/FREQUENCY RESOURCE REALLOCATION/HARQ RETRANSMISSION) related 
to a plurality of ‘SL and/or UL SPS PROCESS(S) (/CONFIGURATION(S))’ are indicated (or instructed) at the same time, 
in order to reduce collision between ‘SL and/or UL SPS PROCESS(S) (/CONFIGURATION(S))’ having the same ‘cycle 
period value’ and/or ‘frequency (/time) resource position value’, among the corresponding ‘SL and/or UL SPS PROCESS(S) 
(/CONFIGURATION(S))’ (that are simultaneously instructed (or indicated)),) the ‘SF OFFSET’ information per ‘SL and/or 
UL SPS PROCESS (/CONFIGURATION)’ may be configured through a ‘SF OFFSET’ information field per ‘SL and/or UL 
SPS PROCESS(S) (/CONFIGURATION(S))’ being (newly) defined within (A) a ‘higher layer signaling (e.g., ‘RRC’)’ or 
(B) a ‘(SL and/or UL-SPS) (ACTIVATION/RELEASE) DCI’. Herein, for example, ‘SF GAP’ information being applied 
between a plurality of ‘SL and/or UL SPS PROCESS(S) (/CONFIGURATION(S))’ (that are indicated at the same time) may 
be configured (/signaled) (e.g., in case ‘2’ ‘SL and/or UL SPS PROCESS(S) (/CONFIGURATION(S))’ having the same 
‘cycle period value (P)’ and ‘frequency (/time) resource position value’ are ‘ACTIVATED’ at the same time, (according to 
an increasing order (or a decreasing order) of the ‘SL and/or UL SPS PROCESS (/CONFIGURATION) INDEX (/ID)’) a 
(periodic) resource related to ‘SL and/or UL SPS PROCESS (/CONFIGURATION) #1’ may be indicated in ‘SF#0, 
SF#P, . . ., SF#(N·P)’ (or ‘SF#(0+SF GAP), SF#(P+SF GAP), . . ., SF#(N·P+SF GAP)’), and a (periodic) resource related to 
‘SL and/or UL SPS PROCESS (/CONFIGURATION) #2’ may be indicated in ‘SF#(0+SF GAP), SF#(P+SF GAP), . . ., 
SF#(N·P+SF GAP)’ (or in ‘SF#0, SF#P, . . ., SF#(N·P)’)). Herein, as an additional example, the ‘SL and/or UL SPS 
PROCESS (/CONFIGURATION)’ that is processed with ‘ACTIVATION’ (/RELEASE/FREQUENCY RESOURCE 
REALLOCATION/HARQ RETRANSMISSION) may be limited to those having different ‘cycle period values’ and/or 
‘frequency (time) resource position values’. 
For example, (A) (according to the above-described proposed method) in case ‘SL and/or UL SPS PROCESS(S) 
(/CONFIGURATION(S))’ having the same ‘cycle period value’ and/or ‘frequency (/time) resource position value’ are 
processed with ‘activation’ (/RELEASE/FREQUENCY RESOURCE REALLOCATION/HARQ RETRANSMISSION) at 
the same time and/or (B) in case a plurality of ‘SL and/or UL SPS PROCESS(S) (/CONFIGURATION(S))’ having 
(partially) different ‘RB SIZE/LOCATION’ and/or ‘cycle period values’ and/or ‘MCS values’, and so on, are configured 
(/signaled), which ‘SL and/or UL SPS PROCESS (/CONFIGURATION)’ is valid within the current subframe (set) may be 
announced (or notified) through a pre-defined (higher layer/physical layer) signaling (e.g., a ‘(SL and/or UL-SPS) 
(ACTIVATION/RELEASE) DCI’). 
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Herein, as an additional example, a (partially) different parameter (set) (e.g., ‘resource block size/position’, ‘MCS value’) 
may be mapped (/signaled) per pre-configured (/signaled) SF SET, and the corresponding parameter (set) may be applied to 
the ‘SL and/or UL SPS PROCESS (/CONFIGURATION)’ that is valid (/‘on’) (or being used) within a specific SF SET. 
 
For example, (unlike the above-described proposed method) in case the ‘SL and/or UL SPS PROCESS (CONFIGURATION) 
INDEX (/ID)’ field(s) is/are not defined within the ‘(SL and/or UL-SPS) (ACTIVATION/RELEASE) DCI’ and a periodic 
resource related to ‘SL and/or UL SPS PROCESS (/CONFIGURATION) #X’ is indicated at a time point of ‘SF#N’, the ‘(SL 
and/or UL-SPS) release (/FREQUENCY RESOURCE REALLOCATION/HARQ RETRANSMISSION) DCI’, which is 
received at a time point of ‘SF#(N−K)’ (e.g., ‘K=4’), may be viewed (/assumed) as a DCI (implicitly) indicating a ‘release 
(/FREQUENCY RESOURCE REALLOCATION/HARQ RETRANSMISSION)’ of the corresponding ‘SL and/or UL SPS 
PROCESS (/CONFIGURATION) #X’. 
For example, (A) the ‘Mode 1 DCI’ announcing (or notifying) (PSCCH and/or PSSCH) scheduling information related to SL 
(and/or UL) SPS may be configured of (part of) the following fields. And/Or, (B) ‘K’ number of (repeated) re-transmission 
operations related to the same TB may be defined to be performed in accordance with (part of) the following rules. Herein, 
for example, the decoding of ‘Mode 1 DCI’ may be attempted to be performed by using an (additionally configured 
(/signaled)) ‘RNTI’ that is different from (or the same as) the (above-described) ‘(SL and/or UL-SPS) 
(ACTIVATION/RELEASE) DCI’. Herein, for example, (Part of) The field(s) within the ‘Mode 1 DCI’ (e.g., at least one of 
(Example #1-1) and/or (Example #1-2) and/or (Example #1-3) and/or (Example #1-5) and/or (Example #1-6), etc.) may be 
re-configured (/used) as a field (/fields) of ‘SA (/PSCCH)’. 
 
● Types of fields configuring the ‘Mode 1 DCI’ 
- (Example #1-1) A ‘SL and/or UL SPS PROCESS (/CONFIGURATION) INDEX (/ID)’ field. 
- (Example #1-2) A ‘TIMING GAP’ (indication) field between ‘DATA (/PSSCH)’ being interconnected to the ‘SA 
(/PSCCH)’ (and/or an interval (indication)) field between a ‘RESOURCE (RE-)SELECTION TRIGGERING TIMING’ and 
a ‘scheduling assignment (/PSCCH) TX TIMING’). Herein, for example, when being operated in ‘Mode 1’, the 
corresponding field value may be fixed to a pre-defined (/signaled) specific value (e.g., ‘TIMING GAP=0’), and, in this case, 
the corresponding filed may also be omitted. 
- (Example #1-3) A ‘RE-TRANSMISSION NUMBER COUNTER (/INDICATOR) (related to the same TB)’ field (and/or ‘a 
RV (related to the same TB)’ field). Herein, for example, the corresponding field may, most particularly, be useful (only) 
when the ‘Mode 1 DCI’ (and/or ‘SA (/PSCCH)’) is (/are) transmitted along with one another (or collectively) during each re-
transmission related to the same TB. 
- (Example #1-4) A ‘SA (/PSCCH)’ related frequency (/time) resource information field. 
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- (Example #1-5) A ‘DATA (/PSSCH)’ related frequency (/time) resource information field. 
- (Example #1-6) A ‘SA (/PSCCH)’ and/or ‘DATA (/PSSCH)’ related ‘transmit power control (TPC) command’ field (e.g., 
in case a size of the corresponding ‘TPC COMMAND’ field is equal to ‘1 BIT’, a ‘0’ value may indicate an ‘application of a 
pre-configured (/signaled) (maximum) transmission power value (i.e., ‘NO OPEN-LOOP POWER CONTROL’)’, and a ‘1’ 
value may indicate a ‘determination of the transmission power value according to a pre-defined ‘OPEN-LOOP POWER 
CONTROL’ equation) and/or a field announcing (or notifying) whether or not a ‘DATA (/PSSCH)’ related ‘FREQUENCY 
HOPPING’ is applied and/or a ‘DATA (/PSSCH)’ related ‘time resource pattern (T-RPT)’ field. 
- (Example #1-7) An indicator field related to a ‘SL and/or UL SPS PROCESS(/CONFIGURATION) ACTIVATION 
(/RELEASE)’. 
- (Example #1-8) An information field related to a time period having a pre-determined length (/size) (e.g., ‘subframe’ unit) 
during which a resource related to a ‘SL and/or UL SPS PROCESS(/CONFIGURATION)’ is maintained (or an information 
field indicating a number of ‘SL and/or UL SPS PROCESS(/CONFIGURATION)’ cycle periods during which the 
corresponding resource is maintained). This field may be interpreted as a type of ‘ACTIVATION DURATION TIMER’ 
information. 
 
● In case the above-described ‘Mode 1 DCI’ is received, a rule of ‘K’ number of (repeated) re-transmission operations that is 
related to the same TB 
- (Example #2-1) In case the ‘Mode 1 DCI’ (and/or ‘SA (/PSCCH)’) is (/are) transmitted along with one another (or 
collectively) during each re-transmission (/initial transmission) related to the same TB, the re-transmission (/initial 
transmission) may be performed in accordance with the (‘SA (/PSCCH)’ and/or ‘DATA (/PSSCH)’) scheduling information 
that is announced (/indicated) by the above-described fields within the corresponding ‘Mode 1 DCI’ (e.g., (Example #1-
1)(/(Example #1-2)), (Example #1-3), (Example #1-4), (Example #1-5), and so on). 
- (Example #2-2) In order to perform ‘K’ number of (repeated) re-transmissions related to the same TB, in case only one 
‘Mode 1 DCI’ (and/or ‘SA (/PSCCH)’) related to the initial transmission scheduling is transmitted, (A) it may be assumed 
that the (‘DATA (/PSSCH)’) re-transmission is performed within consecutive subframes by using the same frequency 
resource as the initial transmission or (B) time resource pattern (T-RPT) information being related to the (‘DATA 
(/PSSCH)’) re-transmission (/initial transmission) may be announced (or notified) within (one) ‘Mode 1 DCI’ (and/or ‘SA 
(/PSCCH)’) related to the initial transmission scheduling. (For example, in case of (B), it may be assumed that the re-
transmission related frequency resource is identical to the frequency resource of the initial transmission.) 
 
For example, in case a plurality of ‘SL and/or UL SPS PROCESS(S) (/CONFIGURATION(S))’ are configured (/signaled), 
for example, ‘TIMING GAP’ values between the ‘DATA (/PSSCH)’ being interconnected to the ‘SA (/PSCCH)’ per ‘SL 
and/or UL SPS PROCESS(/CONFIGURATION) (SET)’ (and/or an interval (or gap) between a ‘RESOURCE 
(RE-)SELECTION TRIGGERING TIMING’ and a ‘SA (/PSCCH) TX TIMING’ and/or a ‘sensing window size (that is 
based on SA decoding/energy measurement)’ and/or an ‘(open-loop) TX POWER PARAMETER(S)’) may be differently 
configured (/signaled). Accordingly, parameter levels between the ‘SL and/or UL SPS PROCESS(/CONFIGURATION) 
(SET)’ may be (implicitly) designated differently. 
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Herein, for example, by configuring (/signaling) a ‘TIMING GAP’ having a relatively large value (or small value) (and/or an 
interval (or gap) between a ‘RESOURCE (RE)SELECTION TRIGGERING TIMING’ and a ‘SA(/PSCCH) TX TIMING’ 
and/or a ‘(SA DECODING/ENERGY MEASUREMENT-BASED) sensing window size’) within a ‘SL and/or UL SPS 
PROCESS(/CONFIGURATION) (SET)’ having a relatively high priority level, a V2X UE performing V2X communication 
through the configuration (/signaling) of a ‘SL and/or UL SPS PROCESS(/CONFIGURATION) (SET)’ having a relatively 
low priority level (i.e., a ‘TIMING GAP’ having a relatively small value (or large value) (and/or an interval (or gap) between 
a ‘RESOURCE (RE-)SELECTION TRIGGERING TIMING’ and a ‘SA (/PSCCH) TX TIMING’ and/or a ‘(SA 
DECODING/ENERGY MEASUREMENT-BASED) SENSING WINDOW SIZE’) may be capable of detecting (/sensing) a 
‘SA (/PSCCH)’ having a relatively high priority level (at a high probability) and may also be capable of selecting 
(/scheduling) its own ‘DATA (/PSSCH)’ resource while avoiding (as much as possible) the ‘DATA (/PSSCH)’ being 
scheduled by the corresponding ‘SA (/PSCCH)’. Herein, for example, the ‘(open-loop) TX POWER PARAMETER(S)’ 
having a relatively high value (e.g., ‘P_O’ and/or ‘ALPHA’, and so on) having a relatively large value may be configured 
(/signaled) within a ‘SL and/or UL SPS PROCESS(/CONFIGURATION) (SET)’ having a relatively high priority level. 
Herein, for example, the ‘SL and/or UL SPS PROCESS(/CONFIGURATION) (SET)’ having a relatively high priority level 
may be used (/assigned) for an ‘event-triggered V2X MESSAGE TRANSMISSION (/SERVICE TYPE)’ and/or a ‘SERVICE 
TYPE requiring a relatively high ‘reliability’. 
 
For example, in case a pre-defined event occurs (e.g., in case a speed/travel direction/position variation (or change), and so 
on, equal to or greater than a pre-defined (/signaled) threshold value (as compared to a previous time point at which a ‘V2X 
MESSAGE TX’ has been performed) occurs, a ‘V2X message (e.g., ‘CAM’) GENERATION (/TX)’ may be (immediately) 
triggered. Accordingly, a ‘V2X MESSAGE GENERATION (/TX)’ related ‘cycle period’ and/or ‘size variation pattern’ 
(and/or an interval between consecutive ‘V2X MESSAGE GENERATION (/TX)’), and so on, may be changed (or varied) 
(within the time domain). Herein, for example, when considering such problem (/phenomenon), it may be difficult for the 
V2X UE to perform ‘V2X MESSAGE TX’ of high ‘reliability’ (and/or satisfying the ‘latency requirement’) through a 
specific cycle period and/or a time/frequency resource size and/or MCS of a ‘single SPS configuration/process’, which is/are 
configured (/signaled) by the base station. Herein, for example, in order to resolve this problem, the cycle period related to 
the ‘single SPS configuration (/process)’ may be configured to be (extremely) short and a large size of the (time/frequency) 
resource may be assigned. However, in the aspect of efficient resource management, this method is not preferable. As a 
solution, the base station may configure (/signal) ‘multiple SPS configurations (/processes)’ (having different cycle periods 
and/or (time/frequency) resource sizes (and/or MCS)) to the V2X UE and, then, may also allow the V2X UE to report (part 
of) the following information. Herein, for example, the information report may be performed through a pre-defined 
(/signaled) channel (e.g., ‘PUSCH (/PUCCH)’, ‘SR’). The base station that has received (/been reported of) such information 
may ‘release’ (/‘de-activate’) the ‘SPS configuration (/process)’ that is not used by the corresponding V2X UE (or (most) 
inappropriate to the corresponding V2X UE), or the corresponding base station may newly configure (/signal) a (most) 
appropriate ‘SPS configuration (/process)’ to the corresponding V2X UE (or the cycle period and/or (time/frequency) 
resource size (and/or MCS) related to the (existing) ‘SPS configuration (/process)’). As another example, the base station that 
has received (/been reported of) such information may (finally) instruct the corresponding V2X UE to perform switching to 
the (most) appropriate ‘SPS configuration (/process)’ among the ‘multiple SPS configurations (/processes)’. Herein, for 
example, the corresponding switching instruction may be performed through a pre-defined (/signaled) channel (e.g., 
‘(E)PDCCH (/PDSCH)’). Herein, for example, this rule may be limitedly applied only to the ‘Mode 1 (i.e., a method 
according to which the base station controls (/signals) the ‘V2X MESSAGE TX’ related scheduling information)’ based V2X 
communication and/or ‘RC_CONNECTED(/IN-COVERAGE) V2X UE’. 
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(Example #A) ‘SPS configuration (/process) (index/ID) information’ that is used by the corresponding V2X UE (or (most) 
appropriate to the corresponding V2X UE) (and/or that is not used by the corresponding V2X UE (or (most) inappropriate to 
the corresponding V2X UE), among the configured (/signaled) ‘multiple SPS configurations (/processes)’. 
 
(Example #B) ‘Utilization information’ and/or ‘collision (with another V2 UE) detection information’ and/or ‘interference 
(/energy) measurement information’ and/or ‘timing misalignment’ information between a time point (/cycle period) at which 
its (current) ‘V2X MESSAGE TX (/generation) is misaligned per configured (/signaled) ‘multiple SPS configurations 
(/processes)’. 
 
As another example, a V2X UE being configured (/signaled) with ‘multiple SPS configurations (/processes)’ having different 
cycle periods and/or (time/frequency) resource sizes (and/or MCS) from the base station may select/use a ‘SPS configuration 
(/process)’ that is most appropriate to the corresponding V2X UE, and the V2X UE may report the respective result (e.g., 
‘SPS configuration (/process) (index/ID) information’ that is selected/used by the V2X UE) to the base station. 
 
As another example, Table 3.1 and Table 3.2 show how to efficiently support SL SPS operations (related to V2X 
communications) and UL SPS operations, respectively (e.g., by configuring DCI FORMAT fields). 
 
Table 3.1: Example of how to efficiently support SL SPS operations (related to V2X communications) 

1. Introduction 
RAN aspects for signaling to/from eNB for V2V operation were discussed in RAN1#84bis and RAN1#85. 
The following agreements were reached with regard to SL semi-persistent scheduling [1]: 
Agreement: 
• For SPS of V2V traffic for mode-1 SPS on PC5: 

- The eNB may configure multiple SPS configurations for a given UE 
• At least SPS-configuration-specific MCS (if MCS is part of the SPS-configuration) and SPS-configuration-specific 
periodicity can be configured 

- FFS if/which other SPS parameters can differ across the SPS-configurations 
• The eNB can dynamically trigger/release the different SPS-configurations by use of (E)PDCCH 

- Details of the trigger/release are FFS 
- Working assumption: The UE can indicate to the eNB that it does not intend to transmit data before a transmission 
associated to an SPS configuration 

• FFS any details of the signaling protocol 
• FFS whether eNB acknowledgment of the UE indication is needed 

 
 
 

11 
 
 



Attorney Docket No. UT16-1424-US 

Ag『eements:

• Support cross carrier scheduling fo r sidelink SPS and dynamic scheduling for V2V with mode-1 

PCS-based V2V design w ill support t he multiple-op erator scenario but not be o ptim ized for it. 

Details FFS, e.g., 
How to handle tim ing d ifference between eNB t im ing and PCS tim ing, when it exists 

PCS resource partitioning among multiple o p erat ors 

Resource coordination across o p erators is out of 3GPP scope. 

This cont ribution d iscusses on the remain ing issues on t he sidelink sem i-persistent scheduling, especially 

on t he multiple SPS configuration and SPS trigge『 / release. 

2. D iscussion 

2.1. Multiple SPS configuration 

For SPS o f V2V t raffic for mode-1 SPS on PCS, t he eNB may configure multip le SPS configurations for a 

given UE [1] and t he parameters fo r each con figuration can be pre-defined via h igher layer signal ing. For 

examp le, the SPS o ffset can be d ifferentiat ed according to t he SPS configurat ion and t he exact mapping 

between t he config uration index and t he SPS o ffset value can be defined by RRC sig naling. 

The UE can request the desi red SPS configuration and the eNB may activat e t he SPS configuration 

according t o t he UE's request. The configuration index can be conveyed in t he SPS t rigger message (e.g., 

(E)PDCCH) in order to confirm the desired configuration. When t he UE can o perate only one SPS 

configuration at a time, t he index o f t he SPS configuration can be converted t o some b its (e.g., In t he 

p resence of 8 configu rat ion, 3bit indication is possible.) and carried in an SPS t rigger messag e. On t he o ther 

hand, when the UE can o perate multiple SPS configu ra t io ns simultaneously, the indices o f t he multiple 

(act ivated ;;ind/or to be activated) SPS con figu rat ions can be exp ressed as a b itmap (e.g., I n t he presence o f 8 

configuration, 8bit b itmap indication is possible.) and carried in an SPS t rigger messag e. 

If the eNB is not monitoring t he sidelink messag es after t he SPS t rigger o r release o f sidelink SPS 

configuration, t he eNB cannot be convinced t hat t he UE act ually t ransmits the SPS m essag es or sto ps t he 

t ransmission. Therefore, the UE should t ransmit t he A/N feedback about whet her t he sidelink SPS t rigger / 

release message is received correct ly. 

Propo sal: The UE should transmit the A/N feedback a fter recei ving the (E)PDCCH messag e for SPS trigger / 

release. 

2 .2. (E)PDCCH for sidel ink SPS 
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LTE Rel 12/13 DCI format (e.g., DCI format 5) can be used as a baseline for design of sid el ink SPS 

(E)PDCCH and t he content s o f t he DCI format 5 are as follows [2]: 

- Resource fo r PSCCH - 6 b its as defined in section 14.2.1 o f [3] 

- TPC command fo r PSCCH and PSSCH - 1 b it as d efined in sections 14.2.1 and 14.1.1 o f [3] , 

- SCI format O fields according to 5.4.3.1.1: 

- Frequency hopping f lag (1 b it) 

- Resource block assignment and hopping resource allo cation (5~ 13 b its depending o n the bandwid t h) 

- Time resource pat tern (7 b its) 

I f t he number o f informatio n b its in DCI format 5 mapped onto a given search space is less t han t he 

payload size o f format O for scheduling t he same serving cell, zeros shall be appended to DCI format 5 unti l 

the payload size equals that o f format O including any padding b its appended t o format O [2). However, t he 

number o f t he (zero) padding b its can be variable or can be a lso even zero. Thus, it is not desirable t o use 

t he padding b its as a new field of t he new DCI type. Eventually, it is needed to m odify some o f t he existing 

fields of a DCI format in o rder to in t roduce a new field (e.g. SPS configuration index) while re using t he 

existing DO format (e.g. DC! format 5) as shown in Figure 1. 

Each UE can be configured w ith multiple SPS configuratio ns [1] which can be d isting u ished fro m a UE 

aspect and we can consider 2 alt ernatives of representing d ifferent configurations for bot h detection (i.e. 

b lind decod ing) com plexity and (E)PDCCH resource saving aspect. 

- Alt 1) To use different RNTI per SPS con figuratio n (no additional DCI b its in (E)PDCCH) 

- Alt 2) To int roduce a SPS configuration field in (E)PDCCH (using common RNTI) 

As a method for not increasing t he DCI b it, each configuration can be assigned to a sp ec ific RNTI (e.g. SL 

SPS C-RNTI 0, SL SPS C-RNTI 1, ... ) as dep icted i n Al t 1. Then, it may requi re excessive number o f RNTI and 

the UE sha ll have to perform larg e numbe r of blind decoding o nly for t he detection o f t he SPS t rigger / 

re lease message. Thus, it is preferred to use the common RNTI fo『 al l the SPS t rigger / release messages o f a 

UE and try t o find a p ro per field which indicates th e SPS configuration in a certa in area o f t he (E)PDCCH for 

SPS t r igger / release of sidel in k SPS as depicted in Alt 2. 

The SPS configurat io n fie ld can be expressed as an index o f t he SPS configu ration. For example, w hen 

t here are 7 configurations, t he size of t he SPS configurat ion field can be 3 b its. The SPS config u rat io n field 

can be also expressed as a full b itmap (e.g . 7 b it s) format which may be approp riat e to indicat e t he 

simult aneo us o p eration of multiple SPS con figuration when the number of SPS configuration is lim ited to a 

reasonable number or there remains enough area i n t he DCI. 

As aq reed in RAN1#85, cross carrier schedulina for sidelink SPS and dvnamic schedulina for V2V w ith 
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mode-1 is supported and the (E)PDCCH design for SL SPS should be compatible with SL dynamic scheduling. One 
simple approach is to place a one indicator field whether it is for dynamic scheduling or SPS scheduling. A more resource 
saving method is to differentiate the scheduling mode by the SPS configuration field itself. For example, the value of '000' 
in SPS configuration field indicates the dynamic scheduling or single transmission (i.e., transmitting one TB) only. Then, 
other values can be matched to SPS configuration 0 ~ SPS configuration 7 as shown in Table 1. For the dynamic 
scheduling case, the UE shall automatically release the SL resources allocated by eNB just after transmitting one TB, and 
all the other behaviors can be the same as that of SL SPS operations (Herein, for example, which VALUE (/STATE) of the 
SPS CONFIGURATION (/PROCESS) (INDEX (/ID)) field will indicate DYNAMIC SCHEDULING mode (and/or SPS 
SCHEDULING mode) may be signaled in advance from the base station (via higher layer signaling) or may be fixed in the 
specification). 
Validation (whether it is a DCI format for SL SPS trigger / release) can be achieved if all the (predetermined) special 
fields for the DCI format are set according to the pre-defined sequences as shown in Figure 1. Especially, for SPS release, 
as the actual SPS data transmission does not occur, the values for the DCI fields related to resource allocation (e.g., the 
MCS, RV and resource block assignment, ...) are no longer necessary and these can be set to some pre-defined sequences 
(e.g., set to all '0's). 
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'100' sidelink SPS configuration 3 for V2X 

'101' sidelink SPS configuration 4 for V2X 

'110' sidelink SPS configuration S for V2X 

.___ _____ '_l_l_l_' _____ ~s_i_d_e_li_n_k_S_PS configuration 6 for V2X 

To save the DCI fields in DCI format 5, the flexibility of resource allocation for SPS can be somewhat 

restricted. For scheduling of eNB indicated sidelink V2V (including SPS), according to the dependency of 

location between SA and data, the amount of DCI bits of the associated DCJ field can be shortened and other 

information (e.g. SPS t rigger / release validation or SPS configuration) can be filled alternatively as shown in 

Figure 1 or Figure 2. When SPS data is transmitted according to the T-RPT pattern, the T-RPT field, frequency 

hopping flag field and/or redundancy version field can be u t i lized. However, if every SPS (re)transmission 

follows the associated DCI, these DCI fields may not be necessary. 

When the time gap between SA transmission and data transmission is known in advance or fixed, no time 

indication field (e.g., timing offset between SA and data) for data transmission is needed. In addition, if SA 

can indicate the starting point of the frequency allocation of data, the resource block assignment field in DCI 

should only inform the RB size of the data. Then, the resource b lock assignment field in Table 2 can be 

reduced to 3~ 7 bits. Similarly, by subchannelization of data region, more DCI bits can be saved. For example, 

by dividing the data region into 10 subchannels, the resource block assignment field is reduced to only 4bits. 

These are summarized in Table 2. 

Table 2. Modification of DCI format S for sidelink SPS 

Freq. Hopping 

Flag 
1 1 1 1 

RB assign 5~13 5~13 3~7 4 

TPC 1 1 1 1 

SA resource 6 6 6 6 

T-RPT 7 

SPS 

configuration 
X 3 3 3 

Total size 20~28 16~ 24 14~ 18 15 

Proposal.· The DC/s with different SPS configuration is associated with a common RNll which is different from 

that of dynamic scheduling from a UE aspect 
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Table 3.2: Example of how to efficiently support UL SPS operations (related to V2X communications) 
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• A t least SPS-configuration-specific MCS (if MCS is part o f t he SPS-configuration) and 

SPS-configuration-sp ecific periodicity can be configured 

- FFS if/wh ich o t her SPS parameters can d iffer across t he SPS-configurations 

• The eNB can dynamically t rigger/release t he d ifferent $PS-configurations by use o f 

(E)PDCCH 

- Detai ls of the t rigger/release are FFS 

- Working assumption: The UE can indicat e to t he eNB t hat it does not int end to t ransmit dat a 

before a t ransmission associated t o an SPS config urat ion 

• FFS any details of t he signaling p rotocol 

• FFS whether eNB acknowledgment o f t he UE indication is needed 

This cont ribution d iscusses on the deta ils of (E)PDCCH design fo r up link SPS. while mainta ining t he 

commonality w ith t he sidelink SPS {E)PDCCH as mentioned in t he companion cont ribut ion (21 t hat t he u p link SPS 

design for V2X is based on t he outcome on sidelink SPS in sidelink-based V2V WI 

2. D iscussion 

2.1. (E)PDCCH design for uplink SPS 

UL SPS and SL SPS share lots o f commonality in that bot h targ et t he same or sim ilar V2X message 

t ransmissions and resource is g ranted from t he eNB. Thus, it is desirable to make them as common as possible. 

As SL SPS d iscussion is in the WI p hase, it wo u ld be reasonable to first wait for t he prog ress on t he SL SPS 

design. Then, modifications for UL o peration can be d iscussed. 

For UL SPS (E)PDCCH design, t he DCI for UL g rant (e.g. DCI format 0) can be a baseline. Considering t he 

properties o f SPS, the UL SPS (E)PDCCH should d istingu ish SPS t rigger / release and should suppo rt mult ip le SPS 

configuration. Thus, it may be needed t o modify some o f t he existing fields o f a DCI format in order to int roduce 

a new field (e.g. SPS configurat io n index) while reusing t he existing DCI format (e.g . DCI format 0). The SPS 

configuration field can be exp ressed as an index o f t he SPS configurat ion. For example, when t here are 7 

configuratio ns, t he size o f t he SPS configuration field can be 3 b its. Observing t he existing LTE UL SPS, t he 3 b it 

cycl ic shift DM RS fie ld is set to '000' fo r val idation o f bot h SPS t rigger / release. For examp le, if t he cycl ic shift 

DM RS field is utilized as SPS configuration index, remain ing values except for '000' can be matched to SPS 

configuration 0 ~ SPS configuration 7 as shown in Table 1 . Validation of V2X uplink SPS t rigger / release can be 

achieved s irnila『 to LTE UL SPS excep t t hat t he cyclic sh ift DM RS field is already reserved for V2X UL SPS 

configuration index. 

Table 1. Mapping of Cycl ic shift DM RS field with V 2X UL SPS configuration index 

三s~hift~
RS field in DO format 0 

• Usa ge.: 
l 

.

" 
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·ooo· Legacy LTE UL SPS 

'001' UL SPS configuratio n O fo r V2X 

'010' UL SPS configuration 1 fo r V2X 

'011' UL SPS configurat ion 2 fo r V2X 

'100' UL SPS configuration 3 for V2X 

’ '101' UL SPS configuration 4 for V2X 

'110' UL SPS configuration 5 for V2X 

'111' UL SPS configuration 6 for V2X 

The SPS configuration field can be also exp ressed as a full b itmap (e.g . 8 b its) format which may be 

approp riate to indicat e t he simultaneous o p eration o f multiple SPS configuration when t he number of SPS 

configuration is l im ited t o a reasonable number or t here remains enoug h area in t he DCI. 二::: :LCJSfposrmd::I:ncaf:rbv:::sebdasf:: ::SItgh: :fu tuc::::(nE}:LD::SHI:orSL;2b:sed v2V W1 1 

2.2. Handling o f collision between d ifferent SPS configu 『ations

An im po rtant t o pic in UL SPS is how to handle t he variation in t he message arrival pattern. Once t he 

messag e arrival pattern changes, a UE needs to rep ort t his to eNB so t hat a prop er action can be taken. As 

proposed above, UE rep o rt for SL SPS d iscussed in [3] can be t he benchmark o f t he UL SPS design, and we 

reiterate the d iscussion below for t he convenience of technical d iscussion. 

The deta ils o f t he working assumption "The UE can indicate t o t he eNB t hat it does not in tend to t ransmit 

dat a before a t ransmission associated to an SPS configuration" can be f urt her d iscussed. One to pic is whet her 

t he intention o f no data t ransmission is lim ited to a sing le SPS t ransmission o p port unity o f an SPS configuration 

or t he in tention w ill last for relatively long time duration for an SPS configuratio n . 

For t he indication o f a long - term in tention, t he UE report is a kind o f "request to change/release the SPS 

configuration." That is, if a UE does not in tend t o use a cert a in SPS configuration for a while due to t he chang e 

in t he messag e arrival pattern, it can rep ort t his situation so t hat t he eNB can activa te a d ifferent SPS 

config uration more aligned w ith t he new messag e pat tern. We note t hat it is ag reed to dynamically 

activate/release d ifferent SPS configurations and such rep ort is needed to assist t he eNB o peration. As t his 

indication w ill not be as frequent as t he SPS period which is not shorter t han 100 ms, high layer signaling seems 

proper in o rder to avoid excessive UL overhead for t his report. So t he det a ils of t he report can be d iscussed in 

RAN2. 

For t he indication o f a short- term intent io n , the UE report is a kind o f "confirmat ion on a sing le t ransmission 

o ppo rt unity" and t he eNB can know whether a certain SPS o pport unity w ill be act ually used by t he UE or not. As 
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For example, when performing V2X Mode 1 communication, it is necessary to support a method allowing a V2X TX UE to 
determine a (V2X data transmission related) MCS value as a UE implementation (or independently). Herein, for example, in 
case the same DCI format (or DCI format having the same configuration) (e.g., a similar role as the (existing) “DCI Format 
5”) (this will be referred to as Mode 1_DCI) is used for a V2X Mode 1 communication scheduling that is based on a 
“dynamic format” and/or a “SPS format”, an MCS field may be defined. Herein, for example, if an MCS field value within 
the Mode 1_DCI that is received from the (serving) base station indicates a pre-configured (/signaled) specific value (or a 
“reserved state”), a V2X UE may be capable of determining a (V2X data transmission related) MCS value as a UE 
implementation (or independently) (e.g., if the MCS field value within the Mode 1_DCI indicates another value (other than 
the above-mentioned value), V2X data transmission may be performed in accordance with the corresponding MCS value). 
For example, a field indicating a PSSCH (/PSCCH) DM-RS (sequence) related “CYCLIC SHIFT (CS) INDEX” value 
(and/or a sequence generation related seed value (e.g., SEQUENCE GROUP NUMBER (U), a BASE SEQUENCE 
NUMBER (V))) within the DCI format that is related to the V2X Mode 1 communication scheduling may be (additionally) 
defined. Herein, for example, instead of (additionally) defining a Mode 1_CSFD within the DCI format that is related to 
the V2X Mode 1 communication scheduling, (A) if a PSSCH (/PSCCH) DM-RS (sequence) related “CS index” value (and/or 
a sequence generation related seed value) is received from the (serving) base station via RRC signaling, the V2X TX UE may 
be capable of generating a PSSCH (/PSCCH) DM-RS (sequence) in accordance with the corresponding value; (B) 
Alternatively, if a PSSCH (/PSCCH) DM-RS (sequence) related “CS index” value (and/or a sequence generation related seed 
value) is not received from the (serving) base station (via RRC signaling), the V2X TX UE may be capable of determining 
the PSSCH (/PSCCH) DM-RS (sequence) related “CS index” value (and/or a sequence generation related seed value) as a 
UE implementation (or independently). 
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Herein, for example, a type (/range) of the “CS index” value (and/or a sequence generation related seed value) that can be 
determined as a UE implementation (or independently) may be pre-configured (/signaled). Herein, for example, the PSSCH 
DM-RS (sequence) related “CS index” value (and/or a sequence generation related seed value), which is determined in 
accordance with the above-described rule, may also be signaled through a (specific) field within the SA (e.g., a role that is 
similar to the (existing) “SCI Format 0”). Herein, for example, a (Mode 1) PSSCH (/PSCCH) DM-RS (sequence) (“CS 
index” value) may be generated (/determined) through a function in which a pre-configured (/signaled) a “SPS format” 
based V2X Mode 1 communication related RNTI (SPS-RNTI) value (and/or a “dynamic format” based V2X Mode 1 
communication related RNTI (DYM-RNTI) value) is defined as an input parameter (e.g., “FLOOR(SPS-RNTI/2) MOD 8” 
(herein, for example, “FLOOR (X)” and “A MOD B” respectively indicate a function drawing out an integer that is equal to 
or smaller than X and a function drawing out a remainder value from A divided by B)).  
 
For example, in a case where a V2X UE performing the “SPS format” based V2X Mode 1 communication has received 
configuration (/signaling) of a (time/frequency) resource so that the corresponding V2X UE can respectively perform (TDM) 
transmission of the PSCCH and PSSCH over W and Q number of times, (A) if a pre-configured (/signaled) Sth (e.g., “S=1”) 
PSCCH transmission is performed and a (pre-defined) SPS release DCI format (this will be referred to as SPS_RELFMT) is 
received before an interconnected PSSCH transmission (in SF #N) (and/or if the SPS_RELFMT is received (in SF #N) while 
performing a (PSCCH/PSSCH) transmission operation that is related to a (specific) TB), (based on an assumption that the 
SPS resource has been released (after a time point including (or not including) SF #(N+4)) settings may be made so that the 
subsequent transmission operations are not performed (through the corresponding SPS resource) (or settings may be made so 
that only the (specific) TB related transmission can be performed (/completed)). Herein, for example, for the release of the 
pre-configured (/signaled) (Mode 1) SPS resource and/or the suspension of the (PSCCH/PSSCH) transmission operation that 
is based on the corresponding (SPS) resource settings may be made so that SPS_RELFMT can be received before a pre-
configured (/signaled) value (e.g., “4 MS”) from (at least) a first PSCCH transmission point that is related to a (specific) TB. 
Herein, for example, in a case where a V2X UE performing the “dynamic format” based V2X Mode 1 communication has 
received configuration (/signaling) of a (time/frequency) resource within a plurality of subframes for the transmission of the 
(specific) TB, if a DCI format (DYN_RELFMT) indicating the suspension of a (pre-defined) dynamic transmission is 
received (SF #J) while performing the (PSCCH/PSSCH) transmission operation that is related to the (specific) TB, (based on 
an assumption that the dynamic resource is not valid (or effective) (after a time point including (or not including) SF #(J+4)) 
settings may be made so that the subsequent transmission operations are not performed (or settings may be made so that only 
the (specific) TB related transmission can be performed (/completed)). Herein, for example, for the invalidation (release) of 
the pre-configured (/signaled) (Mode 1) dynamic resource and/or the suspension of the (PSCCH/PSSCH) transmission 
operation that is based on the corresponding (dynamic) resource settings may be made so that DYN_RELFMT can be 
received before a pre-configured (/signaled) value (e.g., “4 MS”) from (at least) a first PSCCH transmission point that is 
related to a (specific) TB.  
 
For example, in case the V2X UE has received from its (camping) base station (/cell) a configuration (/signaling) instructing 
the V2X UE to prioritize the GNSS timing (/synchronization) (over the base station timing (/synchronization)) within a 
specific carrier, if a (other) base station (/cell) is detected within the corresponding (specific) carrier (e.g., this may be 
understood that the V2X UE is positioned within the coverage of the detected (other) base station (/cell)), and if the 
corresponding (other) base station (/cell) is sending a configuration (/signaling) instructing the UE to prioritize the base 
station timing (/synchronization), (if the V2X UE is positioned (at least) within the coverage of the (other) detected base 
station (cell)) the V2X UE may prioritize the base station timing (/synchronization). Herein, for example, the V2X UE may 
also receive configuration (/signaling) from its (camping) base station (/cell) indicating for which base station (/cell) within 
the specific carrier the base station timing (/synchronization) or the GNSS timing (synchronization) is to be prioritized. 
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For example, in case a HARQ-ACK feedback corresponding to a ‘SL (and/or UL)-SPS (ACTIVATION/RELEASE) DCI’ 
reception is defined, in case of a ‘NACK’, the V2X UE may be capable of performing a ((excluded) pool based) Mode 2 
(fallback) operation (during a pre-configured (/signaled) period of time)). 
 
For example, in case a plurality of ‘SL (and/or UL) SPS SPS PROCESS(S) (/CONFIGURATION(S))’ are configured 
(/signaled), a(n) (independent) (“open-loop” (and/or “closed-loop” (e.g., “separate TPC accumulation”))) power control may 
be managed and operated per ‘SL (and/or UL) SPS PROCESS(S) (/CONFIGURATION(S)) (SET)’, through a pre-defined 
DCI format (e.g., “DCI 3 (/3A)” Format) (SPS_TPCDCI). Herein, for example, a plurality of (TPC) fields (having a pre-
configured (/signaled) size) may exist within the (corresponding) SPS_TPCDCI, and an interconnection (/linkage) 
information between a specific field (in an index) and a ‘(specific) SL (and/or UL) SPS PROCESS(S) 
(/CONFIGURATION(S))’ may be configured through a pre-defined (higher layer (/physical layer)) signaling. Herein, for 
example, the (corresponding) SPS_TPCDCI may (exclusively) indicate (or instruct) power control information (in a “cross 
carrier (/cell) scheduling format) corresponding to another cell (e.g., a SCELL) (other than a primary cell (and/or a cell in 
which the SPS_TPCDCI is received (e.g., a (PCELL) CSS))). Herein, for example, the (independent) (“open-loop” (and/or 
“closed-loop” (e.g., “separate TPC accumulation”))) power control per ‘SL (and/or UL) SPS PROCESS(S) 
(/CONFIGURATION(S)) (SET)’ may be implemented by designating a “power offset value” within (part (or all of)) the ‘SL 
(and/or UL) SPS PROCESS(S) (/CONFIGURATION(S)) (SET)’ through a pre-defined (higher layer (/physical layer)) 
signaling. As another example, in case a plurality of ‘SL (and/or UL) SPS PROCESS(S) (/CONFIGURATION(S))’ are 
configured (/signaled), the “open-loop” (and/or “closed-loop” (e.g., “separate TPC accumulation”))) power control operation 
(/parameter) may be commonly applied (/managed and operated) between the plurality of ‘SL (and/or UL) SPS PROCESS(S) 
(/CONFIGURATION(S))’. 
 
Since the examples of the above-described proposed methods may be included as one of the implementation methods of this 
invention, it will be apparent that the corresponding examples can be viewed (or considered) as a type of the proposed 
methods. Additionally, although the above-described proposed methods may be independently implemented, the above-
described proposed methods may also be implemented in a combined (or integrated) form of parts of the proposed methods. 
For example, although this invention is described based on a 3GPP LTE system for simplicity in the description, the scope of 
systems in which the proposed methods can be applied may be extended to diverse systems other than the 3GPP LTE system. 
For example, the proposed methods according to this invention may also be extendedly applied to D2D communication. 
Herein, for example, D2D communication refers to performing communication between a UE and another UE by using a 
direct wireless channel. And, herein, for example, although the UE refers to a user device, in case a network equipment, such 
as a base station, transmits/receives signals according to a communication method performed between UEs, the 
corresponding network equipment may also be viewed as a type of UE. Additionally, for example, the proposed methods 
according to this invention may also be limitedly applied only in Mode 2 V2X operations (and/or Mode 1 V2X operations). 
Additionally, for example, in the proposed methods according to this invention, the ‘(SL- and/or UL-SPS) 
(ACTIVATION/RELEASE) DCI’ may be limitedly transmitted only through a ‘(PDCCH or EPDCCH) USS’ (or ‘PDCCH 
CSS’). Additionally, for example, in the proposed methods according to this invention, the wording ‘(SL- and/or UL-SPS) 
(ACTIVATION/RELEASE) DCI’ may also be interpreted as a ‘Mode 1 DCI’ (that is received from base station) 
(announcing PC5 (V2V) SPS related scheduling information). 
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4. Reference 
[1] 3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures". 
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