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`<N<I<N B+(" NO D*&/3*/&" $:"5 LZABCT LA)BBC +5' CDA)BBC +&" *27" 7/,*20,"9"' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< NV

`<N<I<M B+(" MO D*&/3*/&" (272,+& *% 3+(" IT 8/* $2*: `)D! 253,/'"' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< MY

`<N<I<? B+(" ?O D*&/3*/&" (272,+& *% 3+(" -T 8/* $2*: `)D! 253,/'"' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< MY

`<N<I<Q B+(" QO D*&/3*/&" (272,+& *% 3+(" NT 8/* $2*: `)D! 253,/'"' <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< MY

`<N<I<` B+(" `O D*&/3*/&" $:"5 /(25> 3%'" 7/,*20,"925> 1%& +,, 3:+55",( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< M@

`<M  LZABC *2725> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< MI

9 Evaluation of Techniques for Enhanced Uplink .................................................................................... 53
V<@ D3:"'/,25> R6%'"S 3%5*&%,,"' (3:"'/,25>T PEBU <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< M-

V<@<@ )"&1%&7+53" L\+,/+*2%5 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< M-

V<@<@<@ B%70+&2(%5 %1 B"5*&+,2;"' +5' A"3"5*&+,2;"' D3:"'/,"& <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< M-

V<@<@<@<@ K"(/,*( $2*: J/,, S/11"& <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< M-

V<@<@<@<I K"(/,*( $2*: E29"' =&+1123 E%'", <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< MM

V<@<@<@<- A2(3/((2%5 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< M?

V<@<I B%70,"92*# L\+,/+*2%5 RFL +5' K6D 270+3*(U <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< MQ

V<@<- A%$5,25G D2>5+,,25> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< MQ

V<@<N F0,25G D2>5+,,25> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< MQ

V<@<M `)D! ,25G 0"&1%&7+53" <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< MQ

V<I C#8&2' PK_ <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< M`

V<I<@ )"&1%&7+53" L\+,/+*2%5 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< M`
V<I<@<@ C#8&2' PK_ 0"&1%&7+53" $2*: +5' $2*:%/* (%1* 3%782525> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< M`

V<I<@<I C#8&2' PK_ 0"&1%&7+53" 25 (%1* :+5'%\"& <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ?I
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V<I<@<- CPK_ L11232"53# <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ?N

V<I<I B%70,"92*# L\+,/+*2%5 RFL +5' K6D 270+3*(U <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ??

V<I<I<@ S/11"&25> 3%70,"92*# <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ??

V<I<I<@<@ D%1* 8/11"& +* 6%'" S <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ??

V<I<I<@<I K"%&'"&25> 8/11"& 25 &+'2% 5"*$%&G <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ??
V<I<I<@<- K"*&+5(72((2%5 8/11"& 25 FL <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ?Q

V<I<I<I L53%'25>H'"3%'25> +5' &+*" 7+*3:25> 3%70,"92*# <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ?Q

V<I<I<- FL +5' K6D 0&%3"((25> *27" 3%5(2'"&+*2%5( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ?Q

V<I<I<N CPK_ SWLK %0"&+*2%5 0%25* +5' 3%70,"92*# <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ?Q

V<I<- A%$5,25G D2>5+,,25> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ?Q

V<I<N F0,25G D2>5+,,25> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ?Q

V<I<N<@ LZ=JB (2>5+,,25> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ?Q

V<I<N<@<@ D/77+&# %1 &"(/,*( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ?V

V<I<N<@<@<@ B+(" @ &"(/,*( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ?V

V<I<N<@<@<I B+(" I &"(/,*( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< QY

V<I<N<@<@<- B+(" - &"(/,*( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Q@

V<I<N<@<I D27/,+*2%5 +((/70*2%5( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< QI
V<-   J+(* ABC D"*/0 E"3:+52(7( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< QI

V<-<@ )"&1%&7+53" L\+,/+*2%5 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< QI

V<-<I B%70,"92*# L\+,/+*2%5 RFL +5' K6D 270+3*(U <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< QI

V<-<- A%$5,25G D2>5+,,25> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< QI

V<-<N F0,25G D2>5+,,25> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< QI

V<N D:%&*"& J&+7" D2;" 1%& 470&%\"' _%D <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< QI

V<N<@ )"&1%&7+53" L\+,/+*2%5 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< QI

V<N<@<@ A+*+ %5,#T J/,, 8/11"& <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< QI

V<N<@<I A+*+ %5,#T =&+1123 7%'",( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< QM

V<N<@<- a%23" b A+*+T J/,, 8/11"& <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ̀ I

V<N<I B%70,"92*# L\+,/+*2%5 RFL +5' K6D 270+3*(U <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ̀ M
V<N<- A%$5,25G D2>5+,,25> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ̀ M

V<N<N F0,25G D2>5+,,25> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ̀ ?

V<M ):#(23+, ,+#"& (*&/3*/&"( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ̀ ?

V<M<@ B%70,"92*# "\+,/+*2%5 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ̀ ?

V<M<@<@ )PK +5+,#(2( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ̀ ?

V<M<@<@<@ =%*+, 5/78"& %1 3:+55", 82*( 1&%7 8%*: LZABC +5' ABC *:+* 3+5 8" +33%77%'+*"' %5" S)D! 

3%'" 3:+55", $2*: DJcN <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ̀ `

V<M<@<@<I =%*+, 5/78"& %1 3:+55", 82*( 1&%7 8%*: LZABC +5' ABC *:+* 3+5 8" +33%77%'+*"' 25 *$% S)D! 

3%'" 3:+55",( $2*: DJcN <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< ̀ V

V<M<@<@<- =%*+, 5/78"& %1 3:+55", 82*( 1&%7 8%*: LZABC +5' ABC *:+* 3+5 8" +33%77%'+*"' 25 *:&"" S)D! 

3%'" 3:+55",( $2*: DJcN <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< VY

V<M<@<@<N =%*+, 5/78"& %1 3:+55", 82*( 1&%7 8%*: LZABC +5' ABC *:+* 3+5 8" +33%77%'+*"' 25 1%/& S)D! 
3%'" 3:+55",( $2*: DJcN <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< V@

V<M<@<@<M =%*+, 5/78"& %1 3:+55", 82*( 1&%7 8%*: LZABC +5' ABC *:+* 3+5 8" +33%77%'+*"' 25 12\" S)D! 

3%'" 3:+55",( $2*: DJcN <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< V-

V<M<@<@<? =%*+, 5/78"& %1 3:+55", 82*( 1&%7 8%*: LZABC +5' ABC *:+* 3+5 8" +33%77%'+*"' 25 (29 S)D! 

3%'" 3:+55",( $2*: DJcN <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< VN

V<M<@<@<Q =%*+, 5/78"& %1 3:+55", 82*( 1&%7 8%*: LZABC +5' ABC *:+* 3+5 8" +33%77%'+*"' 25 *:&"" `)D! 

(*&"+7( $2*: DJcN <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< VM

V<M<@<I B%5(2'"&+*2%5( %5 )PK +5+,#(2( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< VM

V<M<@<I<@ L9+70," 8+("' %5 3+(" IHM +5' 0+&+7"*"& ("* @ <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< VM

V<M<@<I<I L9+70," 8+("' %5 3+(" @TI ]S)D! \( `Z)D!^ <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< V?

V<M<@<I<- L9+70," 1%& 7/,*2Z3%'" <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< VQ
V<M<@<I<N A2(3/((2%5 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< V`

V<? K"(/,*( 253,/'25> 7/,*20," *"3:52X/"( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< V`

V<?<@ K"(/,*( $2*: CPK_T (:%&*"& ==4T *27" b &+*" (3:"'/,25> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< V`

V<?<@<@ J/,, S/11"& &"(/,*( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< V`

V<?<@<I E29"' *&+1123 7%'", &"(/,*( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< @YM

V<?<I K"(/,*( $2*: CPK_T @Y7( ==4T &+*" (3:"'/,25> $2*: 0"&(2(*"53" <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< @@-

V<?<I<@ J/,, S/11"& &"(/,*( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< @@-

V<?<I<I E29"' *&+1123 7%'", &"(/,*( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< @@N

V<Q B%70+*282,2*# %1 *:" "5:+53"7"5*( $2*: "92(*25> &","+("( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< @IY

V<Q<@ B%70+*282,2*# +* *:" "'>" %1 3%\"&+>" <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< @IY

V<Q<@<@ 6%5 *&+5(0+&"5* 1/53*2%5+,2*# <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< @IY
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V<Q<@<I =&+5(0+&"5* 1/53*2%5+,2*# <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< @IY

V<Q<I W">+3# FL <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< @I@

V<Q<- W25G 8/'>"* <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< @I@

V<Q<N AW 3+0+32*# <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< @I@

V<Q<M A"(2>5 &"Z/(" <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< @II
V<Q<? B%53,/(2%5 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< @II

10 Impacts to the Radio Interface Protocol Architecture .......................................................................... 122
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i@-j L=D4 =K @Y@ @IT F52\"&(+, E%82," =","3%77/523+*2%5( D#(*"7 ]FE=D^f D","3*2%5 0&%3"'/&"( 

1%& *:" 3:%23" %1 &+'2% *&+5(72((2%5 *"3:5%,%>2"( %1 *:" FE=D ]FE=D -Y<Y- \-<I<Y^ 

i@Nj =D IM<I@NT \M<-<YT g):#(23+, ,+#"& 0&%3"'/&"( ]JAA^hT A"3"78"& IYYI 

i@Mj =D IM<--@T \M<N<YT mK+'2% K"(%/&3" B%5*&%, ]KKB^f )&%*%3%, D0"32123+*2%5mT E+&3: IYY- 

i@?j  =D IM<-I@ \<M<M<YO hE"'2/7 P33"(( B%5*&%, ]EPB^ )&%*%3%, D0"32123+*2%5mT n/5" IYY- 

3 Definitions, symbols and abbreviations 

LZABC L5:+53"' ABCT + 5"$ '"'23+*"' *&+5(0%&* 3:+55", *#0" %& "5:+53"7"5*( *% +5 "92(*25> '"'23+*"' 

*&+5(0%&* 3:+55", *#0" ]21 &"X/2&"' 8# + 0+&*23/,+& 0&%0%(+,^ 

LZA)BBC L5:+53"' A)BBCT + 0:#(23+, 3%5*&%, 3:+55", +((%32+*"' $2*: *:" LZA)ABC ]21 &"X/2&"' 8# + 

0+&*23/,+& 0&%0%(+,^ 

LZA)ABC L5:+53"' A)ABCT + 5"$ 0:#(23+, '+*+ 3:+55", %& "5:+53"7"5*( *% *:" 3/&&"5* A)ABC ]21 

&"X/2&"' 8# + 0+&*23/,+& 0&%0%(+,^ 

4 Introduction 

P* *:" -.)) =D. KP6 p@Q 7""*25>T D4 '"(3&20*2%5 %5 gF0,25G L5:+53"7"5*( 1%& A"'23+*"' =&+5(0%&* B:+55",(h $+( 

+00&%\"' i@j< 

=:" e/(*2123+*2%5 %1 *:" (*/'# 2*"7 $+(T *:+* (253" *:" /(" %1 4) 8+("' ("&\23"( 8"3%7"( 7%&" 270%&*+5* *:"&" 2( +5 

253&"+(25> '"7+5' *% 270&%\" *:" 3%\"&+>" +5' *:&%/>:0/* +( $",, +( &"'/3" *:" '",+# %1 *:" /0,25G<  P00,23+*2%5( *:+* 

3%/,' 8"5"12* 1&%7 +5 "5:+53"' /0,25G 7+# 253,/'" ("&\23"( ,2G" \2'"%Z3,20(T 7/,*27"'2+T "Z7+2,T *","7+*23(T >+725>T 

\2'"%Z(*&"+725> "*3<  =:2( (*/'# 2*"7 25\"(*2>+*"( "5:+53"7"5*( *:+* 3+5 8" +00,2"' *% F=KP 25 %&'"& *% 270&%\" *:" 

0"&1%&7+53" %5 /0,25G '"'23+*"' *&+5(0%&* 3:+55",(< 

=:" (*/'# 253,/'"(T 8/* 2( 5%* &"(*&23*"' *%T *:" 1%,,%$25> *%023( &",+*"' *% "5:+53"' /0,25G 1%& F=KP JAA *% "5:+53" 

/0,25G 0"&1%&7+53" 25 >"5"&+, %& *% "5:+53" *:" /0,25G 0"&1%&7+53" 1%& 8+3G>&%/5'T 25*"&+3*2\" +5' (*&"+725> 8+("' 

*&+1123O 

Z P'+0*2\" 7%'/,+*2%5 +5' 3%'25> (3:"7"( 

Z C#8&2' PK_ 0&%*%3%,( 

Z 6%'" S 3%5*&%,,"' (3:"'/,25>  

Z ):#(23+, ,+#"& %& :2>:"& ,+#"& (2>5+,,25> 7"3:+52(7( *% (/00%&* *:" "5:+53"7"5*( 

Z J+(* ABC ("*/0 

Z D:%&*"& 1&+7" (2;" +5' 270&%\"' _%D 

5 Requirements 

Z =:" %\"&+,, >%+, 2( *% 270&%\" *:" 3%\"&+>" +5' *:&%/>:0/* +( $",, +( *% &"'/3" *:" '",+# %1 *:" /0,25G '"'23+*"' 

*&+5(0%&* 3:+55",(< 
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Z =:" 1%3/( (:+,, 8" %5 /&8+5T (/8Z/&8+5 +5' &/&+, '"0,%#7"5* (3"5+&2%(< J/,, 7%82,2*# (:+,, 8" (/00%&*"'T 2<"<T 

7%82,2*# (:%/,' 8" (/00%&*"' 1%& :2>:Z(0""' 3+("( +,(%T 8/* %0*272(+*2%5 (:%/,' 8" 1%& ,%$Z(0""' *% 7"'2/7Z

(0""' (3"5+&2%(< 

Z =:" (*/'# (:+,, 25\"(*2>+*" *:" 0%((282,2*2"( *% "5:+53" *:" /0,25G 0"&1%&7+53" %5 *:" '"'23+*"' *&+5(0%&* 

3:+55",( 25 >"5"&+,T $2*: 0&2%&2*# *% (*&"+725>T 25*"&+3*2\" +5' 8+3G>&%/5' ("&\23"(< 

Z J"+*/&"( %& >&%/0 %1 1"+*/&"( (:%/,' '"7%5(*&+*" (2>52123+5* 253&"7"5*+, >+25T $2*: &"+(%5+8," 3%70,"92*#< =:" 

\+,/" +''"' 0"& 1"+*/&" (:%/,' 8" 3%5(2'"&"' 25 *:" "\+,/+*2%5< 

Z =:" FL +5' 5"*$%&G 3%70,"92*# (:+,, 8" 725272("' 1%& + >2\"5 ,"\", %1 (#(*"7 0"&1%&7+53"< 

Z =:" 270+3* %5 3/&&"5* &","+("( 25 *"&7( %1 8%*: 0&%*%3%, +5' :+&'$+&" 0"&(0"3*2\"( (:+,, 8" *+G"5 25*% +33%/5*< 

Z 4* (:+,, 8" 0%((28," *% 25*&%'/3" *:" 5"$ 1"+*/&"( 25 *:" 5"*$%&G $:23: :+( *"&725+,( 1&%7 K","+("lVVT K","+(" N 

%& K","+(" M< 

6 Reference Techniques in Earlier 3GPP Releases 

6.1 DCH Setup Mechanisms 

P 1/5'+7"5*+, 3%53"0* 25 dBAEP 2( *:" 3%55"3*2%5 (*+*" 7%'",T 2,,/(*&+*"' 25 J2>/&" ?<@<@< =:" 3%55"3*2%5 (*+*" 

7%'", "5+8,"( %0*272;+*2%5 %1 &+'2% +5' :+&'$+&" &"(%/&3"( '"0"5'25> %5 *:" +3*2\2*# ,"\", %1 "+3: FL< 

Z F("&( $2*: :2>: *&+5(72((2%5 +3*2\2*# ]25 "2*:"& /0,25GT '%$5,25G %& 8%*:^ (:%/,' 8" 25 BLWWtABC (*+*"T $:"&" 

0%$"&Z3%5*&%,,"' '"'23+*"' 3:+55",( +&" "(*+8,2(:"' *%H1&%7 *:" FL< 45 BLWWtABC (*+*"T *:" FL 2( +((2>5"' 

'"'23+*"' &+'2% +5' :+&'$+&" &"(%/&3"(T $:23: 725272;"( 0&%3"((25> '",+# +5' +,,%$( 1%& :2>: 3+0+32*#< 

Z F("&( $2*: ,%$ *&+5(72((2%5 +3*2\2*# (:%/,' 8" 25 BLWWtJPBC (*+*"T $:"&" %5,# 3%77%5 3:+55",( +&" /("'< 

=:" 7+e%& +'\+5*+>"( $2*: BLWWtJPBC (*+*" +&" *:" 0%((282,2*# 1%& ,%$ FL 0%$"& 3%5(/70*2%5 +5' *:+* 5% 

'"'23+*"' :+&'$+&" &"(%/&3"( 25 *:" 6%'" S +&" 5""'"'< 

Z F("&( $2*: 5% *&+5(72((2%5 +3*2\2*# +&" 25 BLWWt)BC %& FKPt)BC (*+*"(T $:23: "5+8," \"&# ,%$ FL 0%$"& 

3%5(/70*2%5 8/* '% 5%* +,,%$ +5# '+*+ *&+5(72((2%5< =:"(" (*+*"( +&" 5%* '2(3/(("' 1/&*:"& 25 *:2( ("3*2%5< 

D$2*3:25> 8"*$""5 BLWWtABC +5' BLWWtJPBC +&" 3%5*&%,,"' 8# *:" KKB 8+("' %5 &"X/"(*( 1&%7 "2*:"& *:" 

5"*$%&G %& *:" FL< L5*"&25> BLWWtABC 270,2"( *:" "(*+8,2(:7"5* %1 + ABCT $:23: 25\%,\"( + 0:#(23+, ,+#"& &+5'%7 

+33"(( 0&%3"'/&"T 6SP) +5' KKB (2>5+,25>T +5' /0,25G +5' '%$5,25G 0:#(23+, 3:+55", (#53:&%52;+*2%5< 

B,"+&,#T 2* 2( '"(2&+8," *% ($2*3: + FL *% BLWWtJPBC (*+*" $:"5 *:"&" 2( ,2**," *&+5(72((2%5 +3*2\2*# 25 %&'"& *% (+\" 

5"*$%&G &"(%/&3"( +5' *% &"'/3" *:" FL 0%$"& 3%5(/70*2%5< D$2*3:25> 8"*$""5 BLWWtABC +5' BLWWtJPBC 2( 

"(0"32+,,# /("1/, 25 (3"5+&2%( $2*: + ,+&>" 5/78"& %1 8/&(*# 0+3G"* '+*+ /("&(T $:"&" *:"&" 2( + &2(G *:+* *:" (#(*"7 

8"3%7"( 3%'" ,272*"' 21 /("&( *"70%&+&2,# 5%* &"3"2\25>H*&+5(72**25> +5# 0+3G"*( +&" 5%* ($2*3:"' *% BLWWtJPBC< 

d:"5 *:" +3*2\2*# 253&"+("(T *:" FL (:%/,' &+02',# 8" ($2*3:"' 8+3G *% BLWWtABC +5' + '"'23+*"' 3:+55", 8" 

"(*+8,2(:"'< 

Figure 6.1.1: Connection states. 

CELL_PCH, URA_PCH 
No transmission activity. 

CELL_DCH 
High transmission activity. 

Dedicated channels established. 

CELL_FACH 
Low transmission activity. No 

dedicated channels established. 

TrCh/PhyCh 
reconfiguration
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6.1.1 Uplink/Downlink Synchronization 

=:" ABC ("*/0 0&%3"'/&" 25 K",VVHNHM 2( 2,,/(*&+*"' 25 J2>/&" ?<@<I< P* *27" *1T '%$5,25G '+*+ +&&2\"( *% *:" K6B +5' + 

'"32(2%5 *% "(*+8,2(: + ABC 2( *+G"5 +* *27" *2< =:" '"32(2%5 2( ("5* *% *:" FL \2+ *:" DZBB)BCT $:23: (*+&*( *% 

"(*+8,2(: (#53:&%52;+*2%5 *% *:" '%$5,25G A)BBC +* *27" *4T /(25> *:" (*+5'+&'2;"' 0&%3"'/&" '"(3&28"' 25 i@Nj< 

=:" '%$5,25G (#53:&%52;+*2%5 0&%3"'/&" 2( '2\2'"' 25*% *$% 0:+("(O =:" 12&(* 0:+(" (*+&*( $:"5 :2>:"& ,+#"&( 25 *:" FL 

252*2+*" 0:#(23+, '"'23+*"' 3:+55", "(*+8,2(:7"5* +5' ,+(*( /5*2, @?Y 7( +1*"& *:" '%$5,25G '"'23+*"' 3:+55", 2( 

3%5(2'"&"' "(*+8,2(:"' 8# :2>:"& ,+#"&(< A/&25> *:2( *27"T %/*Z%1Z(#53 (:+,, 5%* 8" &"0%&*"' +5' 25Z(#53 (:+,, 8" &"0%&*"' 
/(25> *:" B)CuZD#53Z46A 0&272*2\" 21 *:" '%$5,25G A)BBC X/+,2*# "93""'( + *:&"(:%,' 1%& +* ,"+(* NY 7(< =:" ("3%5' 

0:+(" (*+&*( @?Y 7( +1*"& *:" '%$5,25G '"'23+*"' 3:+55", 2( 3%5(2'"&"' "(*+8,2(:"' 8# :2>:"& ,+#"&(< A/&25> *:2( 0:+("T 

8%*: %/*Z%1Z(#53 +5' 25Z(#53 +&" &"0%&*"'T '"0"5'25> %5 *:" (2*/+*2%5 25 *:" FL< P( *:" FL 2( 5%* +,,%$"' *% &"0%&* 25Z

(#53 /5*2, +* ,"+(* NY 7( +1*"& *:" (*+&* %1 *:" 12&(* (#53:&%52;+*2%5 0:+("T *:" 25*"&\+, =4 "X/+,( +* ,"+(* NY 7(< 

[53" *:" FL :+( '"*"3*"' *:" 25Z(#53 3%5'2*2%5 1%& *:" '%$5,25G A)BBCT *:" FL (*+&*( *&+5(72**25> *:" /0,25G 0%$"& 

3%5*&%, 0&"+78," +* *27" *5< =:" ,"5>*: %1 *:" 0%$"& 3%5*&%, 0&"+78,"T =5T 2( ("* 8# :2>:"& ,+#"& (2>5+,25>< A/&25> *:2( 
0"&2%'T *:" 6%'" S "(*+8,2(:"( (#53:&%52;+*2%5 $2*: *:" FL %5 *:" /0,25G< [53" *:" 0%$"& 3%5*&%, 0&"+78," 2( 1252(:"'T 

+* *6T *:" FL /0,25GH'%$5,25G A)BC 2( "(*+8,2(:"' +5' '+*+ *&+5(72((2%5 7+# 8">25< 

Figure 6.1.2: Rel99/4/5 procedure for DCH establishment. Note that T6 is optional and data 
transmission may start already at t6. 

6.2 Uplink TFCS Management with RRC Signalling 

=:"&" +&" 1%,,%$25> =JBD &"3%512>/&+*2%5 7"((+>"( +\+2,+8," 25 3/&&"5* (0"32123+*2%5( i@MjO 

Z B%70,"*" &"3%512>/&+*2%5T 25 $:23: 3+(" FL (:+,, &"7%\" + 0&"\2%/(,# (*%&"' =JBD ("*T 21 2* "92(*(  

Z P''2*2%5T 25 $:23: 3+(" FL (:+,, 25("&* *:" 5"$ +''2*2%5+, =JB](^ 25*% *:" 12&(* +\+2,+8," 0%(2*2%5](^ 25 +(3"5'25> 

%&'"& 25 *:" =JBD< 

Z K"7%\+,T 25 $:23: 3+(" FL (:+,, &"7%\" *:" =JB 25'23+*"' 8# g4Lh =JB4 1&%7 *:" 3/&&"5* =JBDT +5' &">+&' 

*:2( 0%(2*2%5 ]=JB4^ +( \+3+5*< 

Z K"0,+3"T 25 $:23: 3+(" FL (:+,, &"0,+3" *:" =JB( 25'23+*"' 8# g4Lh =JB4 +5' &"0,+3" *:"7 $2*: *:" '"125"' 

5"$ =JB(< 

Power 

Cell_FACH 

uplink DPCH 

Cell_DCH 

switching 
command

switching 

decision (RRC/SRNC) 

SCCPCH 

downlink DPCH 

confirm

DPCH 

DPCCH 

T1 T2 T3 T4 T5 T6 

t1 t2 t3 t4 t5 t6 t7 
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45 +''2*2%5 *% *:%("T *:"&" 2( +,(% =&+5(0%&* 1%&7+* 3%7825+*2%5 3%5*&%, 7"((+>" '"125"' 25 i@MjT $2*: $:23: *:" 

5"*$%&G 3+5  '"125" 3"&*+25 &"(*&23*2%5( 25 *:" "+&,2"& '"125"' =JBD ("*T +( '"(3&28"' 8",%$< 

Z =&+5(0%&* J%&7+* B%7825+*2%5 D/8("* 25 *:" =JB 3%5*&%, 7"((+>" 3+5 8" '"125"' 25 *:" 1%&7+* %1 =JBD 

&"(*&23*2%5f 1%& '%$5>&+'25> *:" %&2>25+, =JBD ("*< =:"&" +&" ("\"&+, '211"&"5* 1%&7+*( 0%((28,"< =:" 7"((+>" 3+5 

'"125" *:" 72527/7 +,,%$"' =JB 25'"9 25 *:" %&2>25+, =JBD ("*< [& 2* 3+5 '"125" *:+* + 3"&*+25 =JB (/8("* 1&%7 

*:" %&2>25+, =JBD ("* 2( "2*:"& +,,%$"' %& 5%*< [5" 0%((28," $+# *% '"125" *:" 7"((+>" 2( *% ,2(* $:+* =&+5(0%&* 

3:+55",( :+\" &"(*&23*2%5(T +5' *:"5 ,2(* *:" +,,%$"' =J4( 1%& *:" &"(*&23*"' =&+5(0%&* 3:+55",(<   

Z =&+5(0%&* J%&7+* B%7825+*2%5 D/8("* 25 *:" =JB 3%5*&%, 7"((+>" 7"((+>" 3+5 8" '"125"' 25 *:" 1%&7+* %1 

3+53",25> *:" "+&,2"& =JBD &"(*&23*2%5f 2<"< '"12525> *:+* *:" %&2>25+, =JBD ("* 2( \+,2' +>+25<  

=&+5(0%&* 1%&7+* 3%7825+*2%5 3%5*&%, 7"((+>" 253,/'"( +3*2\+*2%5 *27"< =:" +3*2\+*2%5 *27" '"125"( *:" 1&+7" 5/78"& 

H*27" +* $:23: *:" 3:+5>"( 3+/("' 8# *:" &",+*"' 7"((+>" (:+,, *+G" "11"3*< =:" +3*2\+*2%5 *27" 3+5 8" '"125"' +( + 

1/53*2%5 %1 BJ6T &+5>25> 8"*$""5 YvIMMT *:" '"1+/,* 8"25> g5%$h<  

=&+5(0%&* 1%&7+* 3%7825+*2%5 3%5*&%, 7"((+>" 3+5 +,(% 253,/'" +5 %0*2%5+, 0+&+7"*"& %1 =JB 3%5*&%, '/&+*2%5T $:23: 

'"125"( *:" 0"&2%' 25 7/,*20,"( %1 @Y 7( 1&+7"( 1%& $:23: *:" '"125"' &"(*&23*2%5T 2<"< =JB (/8("* T 2( *% 8" +00,2"'< =:" 

0%((28," \+,/"( 1%& *:2( +&" ]@TITNT`T@?TINT-ITN`T?NT@I`T@VITIM?TM@I^<  

45 i@MjT 25 3:+0*"& @-<MT 2* 2( '"125"' ("0+&+*",# 1%& "+3: KKB 0&%3"'/&"T $:+* G25' %1 '",+# &"X/2&"7"5*( *:"&" +&" 1%& 

FL< J%& =JBD 3%5*&%, 7"((+>"( *:"&" +&" 1%,,%$25> '",+# &"X/2&"7"5*(O 

Z =KP6D)[K= J[KEP= B[ES46P=4[6 B[6=K[W O 6@ c M < =:2( '"125"( *:" /00"& ,272* %5 *:" *27" 

&"X/2&"' *% "9"3/*" 7%'2123+*2%5( 25 FL +1*"& *:" &"3"0*2%5 %1 *:" KKB 7"((+>" :+( 8""5 3%70,"*"'< =:2( 7"+5( 

*:+* +1*"& &"3"2\25> *:" =JBD 3%5*&%, 7"((+>"T *:" FL (:+,, +'%0* *:" 3:+5>"( 25 *:" 8">25525> %1 *:" 5"9* ==4 

(*+&*25> +1*"& 6@w@Y7( < 

Z =KP6D)[K= J[KEP= B[ES46P=4[6 B[6=K[W JP4WFKLO 6Ic`< =:2( '"125"( *:" 5/78"& %1 @Y 7( 
&+'2% 1&+7"( 1&%7 "5' %1 &"3"0*2%5 %1 F=KP6 ZU FL 7"((+>" %5 FL 0:#(23+, ,+#"& 8"1%&" *:" *&+5(72((2%5 %1 

*:" FL ZU F=KP6 &"(0%5(" 7"((+>" 7/(* 8" &"+'# *% (*+&* %5 + *&+5(0%&* 3:+55", $2*: 5% +33"(( '",+# %*:"& 

*:+5 *:" ==4 +,2>57"5*< =:" FL &"(0%5(" 7"((+>" *&+5(72((2%5 1&%7 *:" 0:#(23+, ,+#"& (:+,, 8">25 +* *:" ,+*"(* 

]6Iw@Y^r==4 7( +1*"& 3%70,"*2%5 %1 *:" &"3"0*2%5 %1 *:" ,+(* ==4 3+&&#25> *:" *&2>>"&25> F=KP6 ZU FL 

7"((+>"< d:"5 =+&>"* D*+*" 2( BLWWtABCT *:" FL &"(0%5(" 7"((+>" *&+5(72((2%5 1&%7 *:" 0:#(23+, ,+#"& 7+# 

8" +''2*2%5+,,# '",+#"' 8# *:" \+,/" %1 4L mDKS '",+#m< 

6.3 Transport Format Combination Selection in the UE 

6.3.1 Description of TFC selection method 

=:" =JB (","3*2%5 2( + EPB 1/53*2%5 *:+* *:" FL /("( *% (","3* + =JB 1&%7 2*( 3/&&"5* =JBD $:"5"\"& 2* :+( 

(%7"*:25> *% *&+5(72*< =:" =JB 2( (","3*"' 8+("' %5 *:" 5""' 1%& '+*+ &+*" ]2<"< FL 8/11"& 3%5*"5*(^T *:" 3/&&"5*,# 

+\+2,+8," *&+5(72((2%5 0%$"&T *:" +\+2,+8," =JBD +5' *:" FLl( 3+0+82,2*2"(< =:" '"*+2,( %1 *:" =JB (","3*2%5 1/53*2%5 

+&" 3%\"&"' 25 i`j +5' i@?j< 

=:" 7%(* 270%&*+5* 0+&+7"*"&( >%\"&525> *:" 8":+\2%& %1 *:" =JB (","3*2%5 1/53*2%5 +&" 3+,,"' xTu +5' yT +5' *:"2& 

\+,/"( :+\" 8""5 +>&""' *% 8" (*+*23 25 *:" 3/&&"5* (0"32123+*2%5(< =+8," ?<-<@ 8",%$ (:%$( *:" \+,/"( %1 *:"(" 

0+&+7"*"&(< 

Table 6.3.1: X, Y, Z parameters for TFC selection 

X Y Z 

15 30 30 

S+("' %5 *:"(" 0+&+7"*"&(T *:" FL (:+,, 3%5*25/%/(,# "\+,/+*" 8+("' %5 *:" Elimination, Recovery +5' Blocking

3&2*"&2+ '"125"' 8",%$T :%$ =JB( %5 +5 /0,25G  A)ABC 3+5 8" /("' 1%& *:" 0/&0%(" %1 =JB (","3*2%5< =:" 1%,,%$25> 

'2+>&+7 2,,/(*&+*"( *:" (*+*" *&+5(2*2%5( 1%& *:" (*+*" %1 + >2\"5 =JB<  

Ex. 1027 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00957

Page 14 of 180



Release 6 

3GPP 

3GPP TR 25.896 V6.0.0 (2004-03)14

Figure 6.3.1: State transitions for the state of a given TFC 

=:" "\+,/+*2%5 (:+,, 8" 0"&1%&7"' 1%& "\"&# =JB 25 *:" =JBD /(25> *:" "(*27+*"' FL *&+5(72* 0%$"&< =:" FL *&+5(72* 

0%$"& "(*27+*2%5 1%& + >2\"5 =JB (:+,, 8" 7+'" /(25> *:" FL *&+5(72**"' 0%$"& 7"+(/&"' %\"& *:" 7"+(/&"7"5* 

0"&2%'T '"125"' 25 ("3*2%5 V<@<?<@ %1 i`j +( %5" (,%*T +5' *:" >+25 1+3*%&( %1 *:" 3%&&"(0%5'25> =JB< =+8," ?<-<I 8",%$T 

"9*&+3*"' 1&%7 i`jT (:%$( *:" (0"3212"' +33/&+3# &"X/2&"7"5*( 1%& 7"+(/&25> FL *&+5(72* 0%$"& %\"& *:" %5" (,%* 

7"+(/&"7"5* 0"&2%'T +( + 1/53*2%5 %1 *:" 3/&&"5* *&+5(72* 0%$"& ,"\", &",+*2\" *% 7+927/7 %/*0/* 0%$"&<  

Table 6.3.2: UE transmitted power absolute accuracy  

Parameter Unit 

Accuracy [dB] 

PUEMAX 
24dBm 

PUEMAX 
21dBm 

UE transmitted power=PUEMAX dBm +1/-3 "2 

UE transmitted power=PUEMAX-1 dBm +1.5/-3.5 "2.5 

UE transmitted power=PUEMAX-2 dBm +2/-4 "3 

UE transmitted power=PUEMAX-3 dBm +2.5/-4.5 "3.5 

PUEMAX-10£UE transmitted power<PUEMAX-3 dBm +3/-5 "4 

6[=L @O F("& "X/207"5* 7+927/7 %/*0/* 0%$"&T )FLEPxT 2( *:" 7+927/7 %/*0/* 0%$"& ,"\", $2*:%/* *%,"&+53" 

'"125"' 1%& *:" 0%$"& 3,+(( %1 *:" FL 25 =D IM<@Y@T ("3*2%5 ?<I<@< 

=:" FL (:+,, 3%5(2'"& *:" Elimination 3&2*"&2%5 1%& + >2\"5 =JB *% 8" '"*"3*"' 21 *:" "(*27+*"' FL *&+5(72* 0%$"& 

5""'"' 1%& *:2( =JB 2( >&"+*"& *:+5 *:" E+927/7 FL *&+5(72**"& 0%$"& 1%& +* ,"+(* x %/* %1 *:" ,+(* u (/33"((2\" 
7"+(/&"7"5* 0"&2%'( 277"'2+*",# 0&"3"'25> "\+,/+*2%5< =:" EPB 25 *:" FL (:+,, 3%5(2'"& *:+* *:" =JB 2( 25 L93"((Z

)%$"& (*+*" 1%& *:" 0/&0%(" %1 =JB (","3*2%5< 

EPB 25 *:" FL (:+,, 25'23+*" *:" +\+2,+8," 82*&+*" 1%& "+3: ,%>23+, 3:+55", *% /00"& ,+#"&( $2*:25 =notify 1&%7 *:" 

7%7"5* *:" Elimination 3&2*"&2%5 $+( '"*"3*"'< 

=:" FL (:+,, 3%5(2'"& *:" Recovery 3&2*"&2%5 1%& + >2\"5 =JB *% 8" '"*"3*"' 21 *:" "(*27+*"' FL *&+5(72* 0%$"& 5""'"' 

1%& *:2( =JB :+( 5%* 8""5 >&"+*"& *:+5 *:" E+927/7 FL *&+5(72**"& 0%$"& 1%& *:" ,+(* y (/33"((2\" 7"+(/&"7"5* 

0"&2%'( 277"'2+*",# 0&"3"'25> "\+,/+*2%5< =:" EPB 25 *:" FL (:+,, 3%5(2'"& *:+* *:" =JB 2( 25 D/00%&*"' (*+*" 1%& *:" 

0/&0%(" %1 =JB (","3*2%5< 

EPB 25 *:" FL (:+,, 25'23+*" *:" +\+2,+8," 82*&+*" 1%& "+3: ,%>23+, 3:+55", *% /00"& ,+#"&( $2*:25 =notify 1&%7 *:" 

7%7"5* *:" Recovery 3&2*"&2%5 $+( '"*"3*"'< 

=:" "\+,/+*2%5 %1 *:" Elimination 3&2*"&2%5 +5' *:" Recovery 3&2*"&2%5 (:+,, 8" 0"&1%&7"' +* ,"+(* %53" 0"& &+'2% 1&+7"<  

=:" FL (:+,, 3%5(2'"& *:" Blocking 3&2*"&2%5 1%& + >2\"5 =JB *% 8" 1/,12,,"' +* *:" ,+*"(* +* *:" (*+&* %1 *:" ,%5>"(* /0,25G 

==4 +1*"& *:" 7%7"5* +* $:23: *:" =JB $2,, :+\" 8""5 25 L93"((Z)%$"& (*+*" 1%& + '/&+*2%5 %1O 

 ]=notify r =modifyr =L1_proc^ 

$:"&"O 

2. 

Excess-power

state

Supported

state 

Elimination criterion is met 

Recovery criterion is met 

Blocked

state 

Blocking criterion is met

Recovery criterion is met  

Ex. 1027 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00957

Page 15 of 180



Release 6 

3GPP 

3GPP TR 25.896 V6.0.0 (2004-03)15

 =notify "X/+,( @M 7( 

 =modify "X/+,( EPx]=adapt_maxT=TTI^ 

 =L1 proc "X/+,( @M 7( 

 =adapt_max "X/+,( EPx]=adapt_1T =adapt_2T <<<T =adapt_N^ 

 6 "X/+,( *:" 5/78"& %1 ,%>23+, 3:+55",( *:+* 5""' *% 3:+5>" &+*" 

 =adapt_n "X/+,( *:" *27" 2* *+G"( 1%& :2>:"& ,+#"&( *% 0&%\2'" '+*+ *% EPB 25 + 5"$ (/00%&*"' 82*&+*"T   

1%& ,%>23+, 3:+55", 5< =+8," ?<-<- '"125"( =adapt *27"( 1%& '211"&"5* ("&\23"(< J%& ("&\23"( $:"&" 5% 3%'"3 

2( /("' =adapt (:+,, 8" 3%5(2'"&"' *% 8" "X/+, *% Y 7(< 

Table 6.3.3: Tadapt

Service Tadapt [ms] 

UMTS AMR 60 

UMTS AMR2 60 

 =TTI "X/+,( *:" ,%5>"(* /0,25G ==4 %1 *:" (","3*"' =JB ]7(^< 

S"1%&" (","3*25> + =JBT 2<"< +* "\"&# 8%/5'+&# %1 *:" (:%&*"(* ==4T *:" ("* %1 \+,2' =JB( (:+,, 8" "(*+8,2(:"'< P,, =JB( 

25 *:" ("* %1 \+,2' =JB( (:+,,O 

@< 8",%5> *% *:" =JBD< 

I< 5%* 8" 25 *:" S,%3G"' (*+*"< 

-< 8" 3%70+*28," $2*: *:" KWB 3%512>/&+*2%5< 

N< 5%* &"X/2&" KWB *% 0&%'/3" 0+''25> )AF( 

M< 5%* 3+&&# 7%&" 82*( *:+5 3+5 8" *&+5(72**"' 25 + ==4 ]"<>< $:"5 3%70&"(("' 7%'" 8# :2>:"& ,+#"& (3:"'/,25> 2( 

/("' +5' *:" 0&"("53" %1 3%70&"(("' 1&+7"( &"'/3"( *:" 5/78"& %1 82*( *:+* 3+5 8" *&+5(72**"' 25 + ==4 /(25> 

*:" E2527/7 DJ 3%512>/&"'^< 

=:" FL 7+# &"7%\" 1&%7 *:" ("* %1 \+,2' =JB(T =JB( 25 L93"((Z0%$"& (*+*" 25 %&'"& *% 7+25*+25 *:" X/+,2*# %1 ("&\23" 

1%& ("5(2*2\" +00,23+*2%5( ]"<>< (0""3:^< P''2*2%5+,,#T 21 3%70&"(("' 1&+7"( +&" 0&"("5* $2*:25 *:" ,%5>"(* 3%512>/&"' 

==4 *% $:23: *:" 5"9* *&+5(72((2%5 8",%5>(T *:" FL 7+# &"7%\" =JB( 1&%7 *:" ("* %1 \+,2' =JB( 25 %&'"& *% +33%/5* 

1%& *:" :2>:"& 0%$"& &"X/2&"7"5*(< 

=:" 3:%("5 =JB (:+,, 8" (","3*"' 1&%7 $2*:25 *:" ("* %1 \+,2' =JB( +5' (:+,, (+*2(1# *:" 1%,,%$25> 3&2*"&2+ 25 *:" %&'"& 

25 $:23: *:"# +&" ,2(*"' 8",%$O 

@< 6% %*:"& =JB (:+,, +,,%$ *:" *&+5(72((2%5 %1 7%&" :2>:"(* 0&2%&2*# '+*+ *:+5 *:" 3:%("5 =JB< 

I< 6% %*:"& =JB (:+,, +,,%$ *:" *&+5(72((2%5 %1 7%&" '+*+ 1&%7 *:" 5"9* ,%$"& 0&2%&2*# ,%>23+, 3:+55",(< P00,# *:2( 

3&2*"&2%5 &"3/&(2\",# 1%& *:" &"7+2525> 0&2%&2*# ,"\",(< 

-< 6% %*:"& =JB (:+,, :+\" + ,%$"& 82* &+*" *:+5 *:" 3:%("5 =JB< 

=:" +8%\" &/,"( 1%& =JB (","3*2%5 25 *:" FL (:+,, +00,# *% ABCT +5' *:" (+7" &/,"( (:+,, +00,# 1%& =J (","3*2%5 %5 

KPBC +5' B)BC< 

FL (:+,, 3%5(2'"& *:+* *:" S,%3G25> 3&2*"&2%5 2( 5"\"& 7"* 1%& =JB( 253,/'"' 25 *:" 72527/7 ("* %1 =JB( ]("" i@Mj^< 

6.3.2 TFC selection method as a reference case for Enhanced Uplink 
DCH  

=:" 270%&*+5* 0+&+7"*"&( *% 8" 253,/'"' *% *:" (27/,+*2%5 +((/70*2%5( 1%& =JB (","3*2%5 7"*:%' 25 *:" &"1"&"53" 3+(" 

+&"O 
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+^ P33/&+3# %1 *:" FL *&+5(72* 0%$"& "(*27+*"< D"" *+8," ?<-<I 25 *:" 0&"\2%/( ("3*2%5 +( + &"1"&"53"< =:2( $2,, 

:+\" +5 "11"3* :%$ 1+(* FL 7%\"( + 3"&*+25 =JB *% "93"(( 0%$"& (*+*"< D253" *:" +33/&+3# '"0"5'( %5 *:" 

3/&&"5*,# /("' *&+5(72* 0%$"& ,"\",T 2* 2( 5%*"' 1%& *:" 0/&0%(" %1 >"5"&+, /5'"&(*+5'25>T *:+* *:" +33/&+3# 2( *:/( 

25 +\"&+>" $%&(" $2*: + 8/&(*# *&+1123 7%'",T 25 $:23: X/2*" %1*"5 %5,# A)BBC 2( *&+5(72**"'T *:+5 $2*: 7%&" 

&"+,Z*27" *#0" %1 +00,23+*2%5 25 $:23: *&+5(72((2%5 %1 A)ABC 2( 7%&" 3%5*25/%/(< P,(% *:" ,%3+*2%5 25 *:" 3",, 
$2,, "11"3* *% *:" +33/&+3# '/" *% *:" (+7" &"+(%5< 4* 2( :%$"\"& (""5 *:+* 1%& *:" (+G" %1 (270,232*#T 2* $%/,' 8" 

+00&%0&2+*" *% '"125" %5,# %5" \+,/" 1%& *:2( 0+&+7"*"& /("' 25 +,, (27/,+*2%5(<  

4* 2( *:/( 0&%0%("' *:+* *:" +33/&+3# '"125"' 1%& *:" 7+927/7 )*9 0%$"& ,"\",T #I 'ST 2( /("' 25 +,, 3+("(T 1%& *:" 

(+G" %1 (270,232*# %1 *:" (27/,+*2%5(< =:2( 2( *% 8" 7%'",,"' (% *:+* *:" "&&%& 2( ,%>5%&7+,,# '2(*&28/*"' $2*: ;"&% 

7"+5 +5' (*'c@<I@MV 'ST $:23: :+( *:" "11"3* %1 3+/(25> VYz %1 *:" "&&%&( *% %33/& $2*:25 #I 'S %1 *:" ;"&% 

7"+5< 4* 2( 5%*"' *:+* *:" +33/&+3# &"X/2&"7"5*( 25 i`j +&" +,(% '"125"' 1%& VYz 0&%8+82,2*#<   

8^ A",+# 8"*$""5 *:" 7%7"5* $:"5 ",2725+*2%5 3&2*"&2%5 2( 7"* 25 W@ +5' $:"5 *:" =JB 2( 7%\"' 25*% 8,%3G"' 

(*+*"< D"" *:" 0&"\2%/( ("3*2%5 +( + &"1"&"53"T *%>"*:"& $2*: *:" P55"9 P<?<N<I<@ 1&%7 i`jT '"12525> *:" 7+927/7 
'",+# *% 8" =notify r =modifyr =L1_proc r =align_TTI< 45 +''2*2%5 *% *:2( T 21 3&2*"&2%5 2( 7"* $2*: + 7+927/7 

72(+,2>57"5* 8"*$""5 *:" 1&+7" 8%/5'+&#T +5 "9*&+ @N (,%*( ]V<-- 7(^ $2,, 5""' *% 8" +''"' *% *:2( '",+#< 4* 2( 

0&%0%("' *:+* 25 *:" (27/,+*2%5 +((/70*2%5( *:" +((/70*2%5 2( *:+* *:"&" 2( 5% 3%'"3 ]"<>< PEK^ 25\%,\"'T  *:" 

&+*" %1 $:23: (:%/,' 8" +'e/(*"' +5' *:+* *:" ,%5>"(* ==4 25 *:" (","3*"' =JB 2( =TTI c@Y 7(c =modify< =:2( $2,, 

&"(/,* 25 + 7+927/7 '",+# %1 ]V<-- 7( r =notify r =modifyr =L1_proc r =align_TTI ^ c ]V<-- r @M r @Y r @M r @Y^ 7(c 

MV<-- 7(< 

3^ A",+# 8"*$""5 *:" 7%7"5* &"3%\"&# 3&2*"&2%5 2( 7"* +5' $:"5 =JB 2( 7%\"' 8+3G *% (/00%&*"' (*+*"< D"" *:" 

0&"\2%/( ("3*2%5 +( + &"1"&"53"T *%>"*:"& $2*: *:" P55"9 P<?<N<I<@ 1&%7 i`jT '"12525> *:" 7+927/7 '",+# *% 8" 

=notify r =modifyr =L1_proc r =align_TTI.  45 +''2*2%5 *% *:2( T 21 3&2*"&2%5 2( 7"* $2*: + 7+927/7 72(+,2>57"5* 

8"*$""5 *:" 1&+7" 8%/5'+&#T +5 "9*&+ @N (,%*( ]V<-- 7(^ $2,, 5""' *% 8" +''"' *% *:2( '",+#< 4* 2( 0&%0%("' *:+* 25 

*:" (27/,+*2%5 +((/70*2%5( *:" +((/70*2%5 2( *:+* *:"&" 2( 5% 3%'"3 ]"<>< PEK^ 25\%,\"'T  *:" &+*" %1 $:23: 

(:%/,' 8" +'e/(*"' +5' *:+* *:" ,%5>"(* ==4 25 *:" (","3*"' =JB 2( =TTI c@Y 7(c =modify< =:2( $2,, &"(/,* 25 + 

7+927/7 '",+# %1 ]V<-- 7( r =notify r =modifyr =L1_proc r =align_TTI ^ c ]V<-- r @M r @Y r @M r @Y^ 7(c MV<-- 7(< 

'^ =JBD f 2<"< *:" ("* %1 +,,%$"' /("& 82* &+*"( +,,%3+*"' *% *:" FL< =:"(" +&" *:" 82* &+*"( *:+* FL 3+5 /(" 25 *:" 

=JB (","3*2%5 +,>%&2*:7< =:"&" (:%/,' 8" "5%/>: (*"0( 25 *:" =JBD *% +,,%$ *:" FL *% '"3&"+(" *:" /("' '+*+ 

&+*" 25 + 1,"928," 1+(:2%5 +* *:" 3",, "'>"< 4* 2( 0&%0%("' *:+* *:"&" +&" *$% =JBD ("*( /("' 25 *:" &"1"&"53" 3+("O 

i`T @?T -IT ?NT @I`T IM?T -`Nj G82*H( +5' i`T @?T -IT ?NT @I`T IM?T -`NT Q?`T @YYYj G82*H( < =:" 2'"+ $:# *% :+\" I 

("*( 2( *% +,,%$ *% (*/'# '211"&"5* 0"+G '+*+ &+*" 25 *:" 0&%0%("' (3:"7"( $2*: + ("5(28," =JBD ("* 25 *:" 

&"1"&"53" 3+(" *% 8" 3%70+&"' $2*:< 

=:" 0+&+7"*"&( +5' 0+&+7"*"& \+,/"( "90,+25"' +8%\" +&" 25("&*"' *% *:" P55"9 P<-T D#(*"7 (27/,+*2%5 +((/70*2%5(T 

=+8," P Z ` Z D#(*"7 W"\", D27/,+*2%5 0+&+7"*"&( /("' 25 *:" &"1"&"53" &",VVH&",NH&",M 3+("< 

4* 2( 5%*"' *:+* =JB (","3*2%5 7"*:%' (:%/,' 8" 7%'",,"' +,(% 25 *:" 5"$ (3:"7"( 0&%0%("' 1%& L5:+53"' F0,25G ABCT 

21 *:"&" 2( 5% 3,"+& &"+(%5 $:# 2* 3+5 5%*H(:%/,' 5%* 8" 253,/'"' 25*% *:" 0&%0%("' (3:"7"< =:" 0+&+7"*"&( /("' (:%/,' 

8" *:" (+7"T %& +* ,"+(* (272,+& ]"<>< =JBD ("*^T +( '"125"' 25 *:" &"1"&"53" 3+("<  

6.4 RNC controlled scheduling: DRAC and TFCS Restriction 

45 KVVHKNHKMT *:" /0,25G (3:"'/,25> +5' &+*" 3%5*&%, &"(2'"( 25 *:" K6B< FL *&+5(72((2%5 3+5 8" 3%5*&%,,"' /(25> 

AKPB +5' =JBD K"(*&23*2%5< 

=:" DRAC ]A#5+723 K"(%/&3" P,,%3+*2%5 B%5*&%,^ 0&%3"'/&" 2( /("' 8# *:" 5"*$%&G *% '#5+723+,,# 3%5*&%, *:" 

+,,%3+*2%5 %1 &"(%/&3"( %5 +5 /0,25G ABC< =:" 7"*:%' 2( 8+("' %5 (*+*2(*23+, (3:"'/,25>< 45 "+3: ==4T *:" FL 

'"*"&725"( $:"*:"& 2* 3+5 *&+5(72* %& 5%* 8+("' %5 *:" AKPB (*+*23 0+&+7"*"&( $:23: :+\" 8""5 '"*"&725"' 8# *:" 

K6B ]m=&+5(72((2%5 =27" a+,2'2*#m +5' m=27" '/&+*2%5 8"1%&" &"*&#m^< 

AKPB 0+&+7"*"&( +&" 8&%+'3+(*"' 25 D4S @Y< =:" FL '"*"&725"( *:" 7%(* (*&25>"5* AKPB 0+&+7"*"&( 1&%7 *:" ,+(* 

&"3"2\"' \+,/"( 1&%7 "+3: 3",, %1 2*( +3*2\" ("*< 4* +,(% '"*"&725"( *:" +,,%$"' (/8("* %1 =JBD +33%&'25> *% *:" (","3*"' 

7+927/7 82* &+*" \+,/"< 

K/,"( :+\" 8""5 '"125"' (% *:+* *:" FL +,$+#( G5%$ $:23: AKPB (*+*23 0+&+7"*"&( *% /("O 25 3+(" ("\"&+, D4S@Y 

7"((+>"( 1&%7 '211"&"5* 3",,( +&" (3:"'/,"' +* *:" (+7" *27"T *:" FL (:+,, %5,# ,2(*"5 *% *:" D4S@Y 8&%+'3+(* 25 *:" 3",, 

%1 2*( P3*2\" D"* :+\25> *:" 8"(* B)4BC 7"+(/&"7"5*(< 
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7 Overview of Techniques considered to support 
Enhanced Uplink 

7.1 Scheduling <NodeB controlled scheduling, AMC> 

=:" *"&7 g6%'" S (3:"'/,25>h '"5%*"( *:" 0%((282,2*# 1%& *:" 6%'" S *% 3%5*&%,T $2*:25 *:" ,272*( ("* 8# *:" K6BT *:" 

("* %1 =JB( 1&%7 $:23: *:" FL 7+# 3:%%(" + (/2*+8," =JB< 45 K",MT *:" /0,25G (3:"'/,25> +5' &+*" 3%5*&%, &"(2'"( 25 

*:" K6B< S# 0&%\2'25> *:" 6%'" S $2*: (272,+& *%%,(T *2>:*"& 3%5*&%, %1 *:" /0,25G 25*"&1"&"53" 2( 0%((28," $:23: 25 

*/&5T 7+# &"(/,* 25 253&"+("' 3+0+32*# +5' 270&%\"' 3%\"&+>"< =$% 1/5'+7"5*+, +00&%+3:"( *% (3:"'/,25> "92(*O 

Z K+*" (3:"'/,25>T $:"&" +,, /0,25G *&+5(72((2%5 %33/& 25 0+&+,,", 8/* +* + ,%$ "5%/>: &+*" (/3: *:+* *:" '"(2&"' 

5%2(" &2(" +* *:" 6%'" S 2( 5%* "93""'"'< 

Z =27" (3:"'/,25>T $:"&" *:"%&"*23+,,# %5,# + (/8("* %1 *:" FL( *:+* :+\" *&+1123 *% ("5' +&" +,,%$"' *% *&+5(72* +* 

+ >2\"5 *27"T +>+25 (/3: *:+* *:" '"(2&"' *%*+, 5%2(" &2(" +* *:" 6%'" S 2( 5%* "93""'"'< 

=:" /(+>" %1 "2*:"& &+*" %& *27" (3:"'/,25> 2( %1 3%/&(" &"(*&23*"' 8# +\+2,+8," 0%$"& +( *:" LZABC $2,, :+\" *% 3%Z"92(* 

$2*: + 729 %1 %*:"& *&+5(72((2%5( 8# *:+* FL +5' %*:"& FL( 25 *:" /0,25G< P :#8&2' %1 *:"(" *$% +00&%+3:"( 2( +,(% 

0%((28,"T $:"&" '211"&"5* 0&%0%(+,( $2,, *"5' *% 1+\%& %5" %& %*:"& %1 *:" 1/5'+7"5*+, +00&%+3:"(< 

=:" (3:"'/,25> (3:"7"( 3+5 +,, 8" \2"$"' +( 7+5+>"7"5* %1 *:" =JB (","3*2%5 25 *:" FL +5' 7+25,# '211"&( 25 :%$ *:" 

6%'" S 3+5 251,/"53" *:2( 0&%3"(( +5' *:" +((%32+*"' (2>5+,25> &"X/2&"7"5*(< C"53"T *:2( ("3*2%5 +27( +* '"(3&2825> *:" 

3%77%5+,2*2"( +7%5> *:" (3:"'/,25> (3:"7"(< d:"*:"& %5" %& 7/,*20," 7"*:%'( 1%& *:" 6%'" S *% 251,/"53" *:" FL 

=JB (","3*2%5 0&%3"(( 2( *% 8" (/00%&*"' 2( JJD< 

=:" ("* %1 =JB( 1&%7 $:23: *:" FL 7+# 3:%%(" + (/2*+8," =JB 2( '"5%*"' g6%'" S 3%5*&%,,"' =JB (/8("*h 25 *:" 

1%,,%$25>< =:" FL (","3*( + (/2*+8," =JB 1&%7 *:" g6%'" S 3%5*&%,,"' =JB (/8("*h "70,%#25> *:" K",M =JB (","3*2%5 

+,>%&2*:7 ]%& 7%'2123+*2%5( *:"&"%1 21 +00,23+8,"^< P5# =JB 25 *:" 6%'" S 3%5*&%,,"' =JB (/8("* 72>:* 8" (","3*"' 8# 
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Figure 7.1 : Illustration of different sets of TFCs. 
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7.1.1 Node B Controlled Rate Scheduling by Fast TFCS Restriction 
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7.1.1.1 Purpose and General Assumptions 
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7.1.1.2 General Principle 
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Figure 7.1.1: Depiction of the TFC pointers 
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4* 2( JJD :%$ *:" 7"*:%' (:%/,' $%&G 25 '211"&"5* &"3%512>/&+*2%5 3+("(T (/3: +( 0:#(23+, 3:+55", +5' *&+5(0%&* 3:+55", 

&"3%512>/&+*2%5(T =JBD &"3%512>/&+*2%5 1%& *:" FLT 6%'" S  +,,%$"' =JB (/8("* &"3%512>/&+*2%5 1%& *:" 6%'" S< L<>< 

25 =JBD &"3%512>/&+*2%5 2* (:%/,' 8" '"125"' $:"*:"& FL 3%5*25/"( *:" *&+5(72((2%5 $2*: *:" 5"$ gFL +,,%$"' =JB 
(/8("*hT %& 3%5*25/"( $2*: *:" %,' %5"< =% +,,%$ 1,"928," /0'+*" %1 g6%'" S +,,%$"' =JB (/8("*m *% *:" 6%'" ST +5' 

(27/,*+5"%/(,# 725272(" *:" +7%/5* %1 KKB (2>5+,25>T %5" 0%((282,2*# 2( *:+*  g6%'" S +,,%$"' =JB (/8("*m 2( 5%* 

251%&7"' *% *:" FL +* +,,< 

4* 2( +,(% JJD :%$ *:" 7"*:%' (:%/,' $%&G 25 (%1* :+5'%\"&< [5" 0%((282,2*# 25 *:" "\"5* *:" /(" %1 *$% 0%25*"&( 2( 

+00,23+8," 2( *% /(" *:" (+7" G25' %1 7"*:%' +( '"125"' 1%& =)B 3%77+5'(< 4<"< "+3: 3",, 25 *:" +3*2\" ("* &"3"2\"( W@ 

(2>5+,,25> 1&%7 *:" FL +5' *&+5(72*( W@ (2>5+,,25> *% *:" FL 25'"0"5'"5*,# 1&%7 *:" %*:"& 3",,(< [5,# 21 +,, *:" 3",,( 25 
*:" +3*2\" ("* 3%77+5' *:" FL 0%25*"& 253&"7"5*T *:" FL 253&"+("( *:" FL 0%25*"& $2*: %5" (*"0< K"(0"3*2\",#T 21 +* 

,"+(* %5" 6%'" S 25 *:" +3*2\" ("* 3%77+5'( *:" FL 0%25*"& '"3&"7"5*T *:" FL '"3&"+("( *:" FL 0%25*"& ]+5' *:"&"1%&" 

*:" 7+927/7 0%$"& *:+* 3+5 8" *&+5(72**"'^ $2*: %5" (*"0< P,(% %*:"& 0%((282,2*2"( "92(* +5' (:%/,' 8" 25\"(*2>+*"'< 
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=:" 270+3*( %1 W@ (2>5+,,25> "&&%&( ]253,/'25> 0%((28," "&&%& +33/7/,+*2%5^ 2( JJD< =:2( 253,/'"( 0%((28," 72*2>+*2%5 

*"3:52X/"(< S%*: *:" 5%5ZDC[ +5' *:" DC[ 3+("( 5""' *% 8" 3%5(2'"&"'< 

7.1.1.5 Signalling to Support Fast TFCS Restriction Control 

7.1.1.5.1 L1 signaling 

=$% 5"$ W@ 7"((+>"( +&" 25*&%'/3"' 25 %&'"& *% "5+8," *:" *&+5(0%&* 1%&7+* 3%7825+*2%5 3%5*&%, 8# W@ (2>5+,,25> 

8"*$""5 *:" 6%'" S +5' *:" FL< 

Z K+*" K"X/"(* ]KK^T ("5* 25 *:" /0,25G 8# *:" FL *% *:" 6%'" S< d2*: *:" KK *:" FL 3+5 +(G *:" 6%'" S *% 

3:+5>" *:" ("* %1 *:" +,,%$"' /0,25G *&+5(0%&* 1%&7+* 3%7825+*2%5( $2*:25 *:" *&+5(0%&* 1%&7+* 3%7825+*2%5 ("*< 

Z K+*" .&+5* ]K.^T ("5* 25 *:" '%$5,25G 8# *:" 6%'" S *% *:" FL< d2*: K.T *:" 6%'" S 3+5 3:+5>" *:" +,,%$"' 

/0,25G *&+5(0%&* 1%&7+* 3%7825+*2%5( $2*:25 *:" *&+5(0%&* 1%&7+* 3%7825+*2%5 ("*< 

7.1.1.5.2 RRC signalling 

7.1.1.5.3 Iub/Iur signalling 

7.1.2 Method for Node B Controlled Time and Rate Scheduling 

7.1.2.1  Purpose and General Assumptions 

B/&&"5* FE=D KVVHKNHKM ABC (0"32123+*2%5( (/00%&* +/*%5%7%/( FL *&+5(72((2%5 +5' FL =JBD 3%5*&%, /(25> 

K+'2% K"(%/&3" B%5*&%, ]KKB^ 7"((+>25> *% "(*+8,2(: +5' 7+5+>" + 0"& FL =&+5(0%&* J%&7+* B%7825+*2%5 D"* 

]=JBD^< =JBD &"3%512>/&+*2%5 ,+*"53# +5' /0'+*" &+*" 2( &"(*&23*"' 8# *:" 3%77/523+*2%5 '",+# 8"*$""5 *:" K6B +5' 

6%'"ZS (253" *:" =JBD &"3%512>/&+*2%5 1/53*2%5 2( 3"5*&+,2;"' 25 *:" K6B<  S"(2'"( /(25> 7%&" 1&"X/"5* +5' ,%$"& 

,+*"53# =JBD /0'+*"( *% 8"**"& 7+5+>" /0,25G 25*"&1"&"53"T +''2*2%5+, +'\+5*+>"( +&" 0%((28," 8# 3%5*&%,,25> *:" *27" +* 

$:23: FL( *&+5(72* 3%70+&"' *% +,,%$25> +/*%5%7%/( FL *&+5(72((2%5(<  41 =JBD 3%5*&%, 2( *% 8" (:+&"' 8"*$""5 *:" 

K6B +5' 6%'" S *% "5+8," 1+(* =JBD 3%5*&%, +5' :2>:"& FL /0,25G '+*+ &+*"( +&" *% 8" (/00%&*"'T *:"5 3%5*&%,,25> *27" 

%1 FL *&+5(72((2%5( 7+# +,(% 8" 5"3"((+&# *% 7%(* "11232"5*,# +5' 3%&&"3*,# 3%5*&%, /0,25G 25*"&"1"&"53" ,"\",( 1%& 

7+9272;25> *:&%/>:0/*<  

7.1.2.2  General Principle 

=:" 8+(23 0&25320," %1 *:" *"3:52X/" 2( *% +,,%$ 6%'" S 3%5*&%, %1 FL =JBD +5' FL *&+5(72((2%5 *27" 8# 1+(* W@ 

(2>5+,,25><  =:" '211"&"53" *% "92(*25> KVVHKNHKM (#(*"7( 2( *:+* *:" FL $%/,' &"3"2\" +''2*2%5+, W@ 3%5*&%, %\"& 2*( 

=JB (","3*2%5 +5' W@ 3%5*&%, %1 2*( *&+5(72((2%5 *27"<  J&%7 *:" F=KP6l( 0"&(0"3*2\"T (3:"'/,25> 8# 7"+5( %1 =JBD 

25'23+*%& +5' *&+5(72((2%5 *27" 3%5*&%, 2( 25*&%'/3"' +* *:" 6%'" S<  P FL 2( ("5* + (3:"'/,25> +((2>57"5* 8# + 

(3:"'/,25> 6%'" S< =:" FL *&+5(72*( '/&25> *:" *27" 25*"&\+, (0"3212"' 8# *:" '%$5,25G (3:"'/,25> +((2>57"5* /(25> + 

&"(*&23*"' =JBDT $:23: 2( '"*"&725"' 1&%7 + =JBD 25'23+*%& 25 *:" (3:"'/,25> +((2>57"5*< 4* 2( 0%((28," *% 7+G" /(" %1 

"92(*25> KKB 0&%3"'/&"( 1%& =JBD 3%512>/&+*2%5 +5' *&+5(0%&* 1%&7+* 3%7825+*2%5 3%5*&%, +5' /*2,2;" *:"7 +* *:" 6%'" 
S 1%& '"*"&72525> + =JB<  K6B +5' 6%'" S 3%5*&%, %1 FL =JBD +5' *&+5(72((2%5 *27" +,,%$( *:" F=KP6 *% 3%5*&%, 

*:" 3:+5>"( 25 *:" FW ,%+'< 

45 %&'"& *% +3:2"\" + 8"**"& _%D +5' 1+2&"& (3:"'/,25> '"32(2%5(T 6%'" S 7+# +,(% 3&"+*" &",+*2\" B%70+&+*2\" E"*&23 

]BE^ 1%& FL /(25>T 1%& "9+70,"T + 3%7825+*2%5 %1 *:" 1%,,%$25>O   

Z 4* "70,%#( 8/11"& (*+*/( 251%&7+*2%5 &"3"2\"' 1&%7 FL( *% 3&"+*" +5%*:"& 3%70+&+*2\" 7"*&23< =:2( 7"*&23 "90,+25( 

:%$ 7/3: 3%5>"(*2%5 2( 1+3"' 8# "+3: FL +* /0,25G< L+3: FL 2( +$+&" %1 8/11"& 12,,25> (*+*/( %1 %*:"& FL(<  

Z 4* 7+# +,(% "70,%# 251%&7+*2%5 1%& "+3: FL (/3: +( *:" +3:2"\"' _%D %& ,+*"53# *% *:" '"(*25+*2%5 +5' /(" (/3: 

251%&7+*2%5 *% 3&"+*" + 3%70+&+*2\" 7"*&23 1%& "+3: FL< =:2( 3%70+&+*2\" 7"*&23 &"\"+,( :%$ $",, "+3: FL 2( 

'%25> *:" *"&7 %1 _%D 0&%\2(2%525> 3%70+&25> *% %*:"& FL(< 

6%'" S ("5'( BE +,%5> (2'" *:" =JBD *% "+3: FL 1%& '"*"&72525> *:" FW (3:"'/,25> "\"5*(<  45 +''2*2%5T 2* 2( +,(% 

/("1/, *% /*2,2(" :2(*%&23+, 251%&7+*2%5 +5' *&"5' 1%& "+3: FL *% '"*"&725" *:" BE +5' 3%5*&%, (3:"'/,25> "\"5*( 1%& + 

8"**"& _%D +5' FW ,%+' 8+,+53"< 
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7.1.2.3  Controlling UE TFCS and transmission time 

45 *:" (/8("X/"5* 3:+0*"&(T + 5"$ 7"3:+52(7 1%& (3:"'/,25> +5' &",+*"' W@ (2>5+,,25> 2( 25*&%'/3"'< =:" 0/&0%(" 2( *% 

"5+8," *:" 6%'"ZS *% "90,232*,# '"*"&725" $:"5 +5' $:23: FLl( (:%/,' *&+5(72* '+*+ %5 *:" /0,25G +5' *% 3%5*&%, *:" 

=JBD +* "+3: (3:"'/,"' FL *% 3%5*&%, *:" /0,25G 25*"&1"&"53" ,"\", +5' \+&2+*2%5<   

45(*"+' %1 + 6%'"ZS 3%5*25%/(,# 3%5*&%,,25> "+3: FLl( =JBD 8# ("5'25> /0H'%$5 +'e/(*7"5*( *% + 0%25*"&T *:" 6%'"ZS 

("5'( + =JBD 25'23+*%& ]$:23: 3%/,' 8" + 0%25*"& "<><^ 25 *:" (2>5+,"' (3:"'/,25> +((2>57"5*<  =:" (3:"'/,25> 

+((2>57"5* +,(% 25'23+*"( *:" (3:"'/,25> *27" 25*"&\+, %\"& $:23: *:" FL 7/(* *&+5(72* >2\"5 2* :+( 5%5Z;"&% 8/11"& 

%33/0+53#<  =:" =JBD 25'23+*%& (0"3212"( *:" =JB](^ 3%&&"(0%5'25> *% *:" :2>:"(* &+*"H0%$"& ,"\", *:" FL 2( +,,%$"' 

*% *&+5(72* +* '/&25> *:" (0"3212"' *27" 25*"&\+,< P1*"& *:" (3:"'/,"' *27" 25*"&\+, :+( ",+0("'T *:" =JBD &"\"&*( 8+3G *% 

*:" ("* *:+* "92(*"' 0&2%& *% *:" (3:"'/,"' *27" 25*"&\+,< P (3:"'/,"' FL 2( +,,%$"' *% 3:%%(" +7%5> *:" =JB( 25 *:" 

&"(*&23*"' =JBD 25 *"&7( %1 &+*" +5' 0%$"& +( '"*"&725"' 8# *:" =JBD 25'23+*%& +5' 8+("' /0%5 2*( %$5 (*+*/( "<>< 

+3*/+, +\+2,+8," 0%$"& +5' ,+*"(* 8/11"& (*+*/(< 45 +''2*2%5T FL 7+# +,(% 3:%%(" &+*"T 0%$"& +5' *&+5(0%&* 1%&7+* 8+("' 
%5 BE< BE >2\"( FL( 251%&7+*2%5 +8%/* *:"2& (*+5'25> +7%5> %*:"& FL( 25 *"&7( %1 &",+*2\" 3%5>"(*2%5 %1 8/11"& '+*+ 

+5' &",+*2\" _%D %& ,+*"53# *% *:" '"(*25+*2%5< =:" &+*"( /("' 8# *:" FL 3%/,' 8" (2>5+,"' %5 *:" +((%32+*"' /0,25G 

(2>5+,,25> 3:+55", "<>< LZA)BBC +* *:" *27" %1 *&+5(72((2%5< F0,25G 0%$"& 3%5*&%, 251%&7+*2%5 &"3"2\"' 8# "+3: FL 

7+# 8" /("' *% "11"3*2\",# +'e/(* *:" =JBD 25'23+*%& %\"& *:" (3:"'/,25> 25*"&\+,< 

=:" 6%'" S 7+# '"32'" $:23: FL](^ +&" +,,%$"' *% *&+5(72* +5' *:" 3%&&"(0%5'25> =JBD 25'23+*%&( %5 + 0"& ==4 8+(2( 

8+("' %5T 1%& "9+70,"T (%7" G5%$,"'>" %1 *:" 1%,,%$25>O 

Z S/11"& (*+*/( %1 "+3: FL 

Z )%$"& (*+*/( %1 "+3: FL1

Z W%3+, 6%'" S 7"+(/&"' 3:+55", X/+,2*# "(*27+*" 1%& "+3: FL2 %& 7+927/7 FL 0%$"& 3+0+82,2*# +* 6%'" S< 

Z P\+2,+8," 25*"&1"&"53" K2(" [\"& =:"&7+, ]K%=^ 7+&>25 ]%& *:&"(:%,' ,"\",^ +* *:" 6%'" S 

Z B%70+&+*2\" E"*&23 ]BE^ 1%& "+3: FL 

=:" K%= 7+&>25 7+# 8" 3%70/*"' 8# *+G25> 25*% +33%/5* *:" *:"&7+, 5%2("T %*:"& 3",, 25*"&1"&"53" ]4%3^T *:" L8H6% 

&"X/2&"7"5*( 1%& 0%$"& 3%5*&%,,"' ]"<>< \%23"^ 3:+55",( ]("" J2>/&" Q<@<I^ +5' 251%&7+*2%5 0&%\2'"' 8# *:" K6B<  

6%'" S B%5*&%,,"' =27" +5' K+*" (3:"'/,25> 7+# :+\" ("\"&+, +'\+5*+>"(< K"'/3"' ,+*"532"( 25 &+*" 3%5*&%,T 

"90,%2*+*2%5 %1 1+(* 3:+55", X/+,2*# \+&2+*2%5(T 7%&" 0&"32(" K%= 3%5*&%, ]2<"<T 8"**"& 25*"&1"&"53" 7+5+>"7"5*^T +5' 

3%5("X/"5*,#T 8"**"& "11232"53# 1%& + >2\"5 K%= 3%5(*&+25* +&" "5+8,"' *:&%/>: (/3: 6%'" S 3%5*&%,,"' (3:"'/,25>< 
A%$5,25G (2>5+,25> %\"&:"+' 2( %5,# &"X/2&"' 1%& + (7+,, 5/78"& %1 (3:"'/,"' FL(T &+*:"& *:+5 1%& +,, FL( 25 *:" 3+(" 

%1 + 3%5*25/%/(,# /0'+*"' =JBD< J/&*:"&7%&"T *:" (3:"'/,"' 7%'" 3+5 7%&" 0&"32(",# 3%5*&%, :%$ 7+5# FL( *&+5(72* 

'+*+ %5 *:"2& &"(0"3*2\" "5:+53"' /0,25G 3:+55", 25 + >2\"5 *27" 25*"&\+,< 45 *:" /0,25G %1 BAEP (#(*"7(T (27/,*+5"%/( 

*&+5(72((2%5( +,$+#( 25*"&1"&" $2*: "+3: %*:"& +5' *:"&"1%&"T *:" (3:"'/,"' 7%'" 3+5 "\"5 "5(/&" *:+* +,$+#(T 1%& 

"9+70,"T %5,# %5" FL *&+5(72*( '+*+ %5 2*( "5:+53"' /0,25G 3:+55", +* + *27"< F5'"& 3"&*+25 3%5'2*2%5(T *:2( 2( ,2G",# *% 

"5:+53" *:&%/>:0/*< 

1 Note that power status is also effectively updated at the serving Node B(s) by each uplink data transmission from the accompanying TFCI or TFRI 

information. It also may be advantageous to include buffer occupancy updates at the time of each uplink transmission in addition to periodic or 

triggered updates. 

2 Note that UE maximum power capability along with knowledge of the UE DPCCH power can be used for determining the TFCS indicator.  

Equivalently, Ec/Nt for the DPCCH measured at the Node B along with UE power margin to DPCCH power ratio can be used for determining 

the TFCS indicator. 
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Figure 7.1.2: Noise Rise Bin for Node B controlled scheduling. 

7.1.2.4  Issues Requiring Further Study 

4* 2( JJD :%$ *:" 7"*:%' (:%/,' $%&G 25 (%1* :+5'%\"&<  [5" 0&%8,"7 2( *:+* (3:"'/,25> FL( 25 (%1* :+5'%11 $2*:%/* 

+5# 3%%&'25+*2%5 8"*$""5 6%'" S( 25 *:" +3*2\" ("* 3%/,' ,"+' *% K%= \2%,+*2%5( *:+* (2>52123+5*,# 270+3* 0%$"& 

3%5*&%,,"' 3:+55",(< C%$"\"&T %5" 0%((282,2*# 2( *% (270,# ("5' =JBD 25'23+*%&( *:+* &"(*&23* FL( 0%$"& ,"\", 25 (%1* 
:+5'%11 *% 3%5*&%, *:"2& 25*"&1"&"53" 270+3* %5 +'e+3"5* 5%5Z(3:"'/,25> 3",,(< =:" 6%'" S $%/,' 5""' *% 8" 7+'" +$+&" 

%1 + FL( (%1* :+5'%11 (*+*" 25 *:2( 3+("< P,*"&5+*2\",# %& +''2*2%5+,,#T =JB '"*"&725+*2%5 8# *:" FL 3+5 253,/'" /(25> 

(%1* :+5'%11 (*+*" 251%&7+*2%5< P5%*:"& ,272*+*2%5 %1 (3:"'/,25> + FL 25 (%1* :+5'%11 2( *:+* 21 *:" FL (270,# 1%,,%$( *:" 

(3:"'/,25> 3%77+5' %1 "2*:"& 6%'" ST *:"5 *:" +3*2\" ("* 6%'" S](^ 1%& *:" FL *:+* '% 5%* (3:"'/," *:" /("&T 7+# 5%* 

+**"70* *% '"3%'" 2*( '+*+< =:"&"1%&"T *:" FL *&+5(72((2%5 $2,, 5%* '"&2\" +5# 7+3&%Z'2\"&(2*# 8"5"12*<  u"* +5%*:"& 

0%((28,2,2*# JJD 2( *% /(" %5,# =JBD 3%5*&%, 1%& FL( '/&25> (%1* :+5'%11 +5' +,,%$ +/*%5%7%/( *&+5(72((2%5(< =:2( 

+,*"&5+*2\" 7+# +\%2' *:" 3%70,"92*# *:+* 3%/,' &"(/,* 25 *:" %0"&+*2%5 %1 *:" =27" +5' K+*" (3:"'/,25> 25 DC[< 

J25+,,#T 2* 2( 0%((28," *:+* "+3: +3*2\" ("* ("&\25> 3",, /("( 2*( G5%$,"'>" %1 ,25G 278+,+53" ]"<>< 8+("' %5 /0,25G 

A)BBC D6K 3%5(2(*"5*,# 8",%$ *:" K6B '"125"' %/*"& ,%%0 0%$"& 3%5*&%, *:&"(:%,'^ *% :",0 ,272* (3:"'/,25> 

+3*2\2*2"( 1%& + >2\"5 FL 25 (%1* :+5'%11< 

4* 2( +,(% JJD *% 725272;" *:" 5/78"& %1 (3:"'/,25> 251%&7+*2%5 (*+*/( /0'+*" 7"((+>"( *:+* +&" ("5* %& +,*"&5+*2\",# 

:%$ %1*"5 (3:"'/,25> 251%&7+*2%5 &"X/"(*( +&" 7+'"<  D272,+&,#T 2* 5""'( *% 8" '"*"&725"' $:"*:"& FL( (:%/,' 

+/*%5%7%/(,# &"0%&* (3:"'/,25> 251%&7+*2%5 ]0"&2%'23+,,# +5'H%& *&2>>"&"' %5 "\"5*(^ %& $:"*:"& *:"# (:%/,' %5,# 8" 

&"X/"(*"' 8# *:" 6%'" S<    

J25+,,#T 2* 2( +,(% 1%& JJD %5 :%$ *% (/00%&* 8%*: =JBD 3%5*&%,,"' +/*%5%7%/( *&+5(72((2%5( +5' =JBD 3%5*&%,,"' +5' 

*&+5(72((2%5 *27" 3%5*&%,,"' (3:"'/,25> 1%& 8%*: *:" "5:+53"' /0,25G ABC +5' +,%5> $2*: *:" K",lVVHK",lNHK",lM 

ABC(< =:" 3%Z"92(*"53" %1 *:" '211"&"5* 7%'"( 7+# 0&%\2'" 1,"9282,2*# 25 ("&\25> *:" '211"&"5* *&+1123 *#0"(< J%& 

"9+70,"T *&+1123 $2*: (7+,, +7%/5* %1 '+*+ +5'H%& :2>:"& 0&2%&2*# (/3: +( =B) PB! 7+# 8" ("5* /(25> %5,# + &+*" 

3%5*&%, 7%'" $2*: +/*%5%7%/( *&+5(72((2%5( 3%70+&"' *% /(25> *27" +5' &+*" 3%5*&%, (3:"'/,25> +( *:" 1%&7"& $%/,' 

25\%,\" ,%$"& ,+*"53# +5' ,%$"& (2>5+,25> %\"&:"+'< 4* +,(% 7+# 8" '"(2&+8," *% 3%5125" +/*%5%7%/( *&+5(72((2%5( *% 

(0"32123 *27" 25*"&\+,( '211"&"5* *:+5 $:"5 (3:"'/,"' *&+5(72((2%5( %33/&< 

7.1.2.5  Signalling to Support Fast Node-B Time and Rate Control 

7.1.2.5.1 L1 Signalling 

=$% 5"$ W@ 7"((+>"( +&" 25*&%'/3"' 25 %&'"& *% "5+8," 1+(* *27" +5' &+*" 3%5*&%, 8"*$""5 *:" 6%'" S +5' *:" FL< 

Z D3:"'/,25> 451%&7+*2%5 F0'+*" ]D4^T ("5* 25 *:" /0,25G 8# *:" FL *% *:" 6%'" S< d2*: *:" D4 *:" FL 3+5 

0&%\2'" *:" 6%'" S 8/11"& %33/0+53# +5' &+*" %& 0%$"& 251%&7+*2%5 (% 2*( (3:"'/,"&](^ 3+5 7+25*+25 1+2&5"(( 

+5' '"*"&725" *:" FL( =JBD 25'23+*%& +5' +00&%0&2+*" *&+5(72((2%5 *27" 25*"&\+,< 

N0W (thermal noise) 

Ioc (Other cell 

Interference)

P1

P2

… 

Pn

PUL_data

Power requirements of 

active power controlled 

channels (e.g. voice) 

Allowable Noise rise from E-

DCH (i.e., amount of 

headroom or margin) 

RoT threshold
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Z D3:"'/,25> P((2>57"5* %& .&+5* ]DP^T ("5* 25 *:" '%$5,25G 8# *:" 6%'" S *% *:" FL<  d2*: DPT *:" 6%'" S 

3+5 ("* *:" =JBD 25'23+*%& +5' (/8("X/"5* *&+5(72((2%5 (*+&* *27"](^ +5' *27" 25*"&\+,](^ *% 8" /("' 8# *:" FL< 

7.1.2.5.1.1 Uplink Signalling of Scheduling Information Update 

7.1.2.5.1.1.1 Explicit scheduling information update signaling 

d2*: *:" "90,232* (3:"'/,25> 251%&7+*2%5 /0'+*"T *:" FL 3+5 0&%\2'" *:" 6%'" S $2*: "2*:"& *:" +7%/5* %1 '+*+ 25 2*( 

8/11"& %& *:" (/00%&*+8," '+*+ &+*" +( $",, +( *:" *&+5(72* 0%$"& (*+*/(<   

D253" 6%'" S 3+55%* 0&"'23* '+*+ %33/&&"53" 25 *:" FL 8/11"&T + 0%((28," 7"*:%' *% (+\" /0,25G K%= &"(%/&3" $%/,' 8" 

*:+* *:" FL +/*%5%7%/(,# (*+&*( *&+5(72**25> *:" (3:"'/,25> 251%&7+*2%5 /0'+*" $:"5 *:" +7%/5* %1 '+*+ 25 *:" FL 

8/11"& "93""'( + 0&"'"125"' *:&"(:%,'< =:" *:&"(:%,' 3+5 8" '"125"' 8# *+G25> 25*% +33%/5* *:" +7%/5* %1 '+*+T $:23: 

3+5 8" +/*%5%7%/(,# *&+5(72**"' $2*:25 *:" '",+# &"X/2&"7"5* $2*:%/* +3X/2&25> *:" (3:"'/,25> >&+5*< P**+3:25> BKB 

*% *:" (3:"'/,25> 251%&7+*2%5 /0'+*" 3%/,' :",0 *:" 6%'" S *% '"*"3* 2*<  

41 (2>5+,,25> %1 *:" (/00%&*+8," '+*+ &+*" 2( "70,%#"'T *:" FL 3%/,' >"* *:" (3:"'/,25> >&+5* %5,# +1*"& ("5'25> *:" 

(/00%&*+8," '+*+ &+*" *% *:" 6%'" ST (253" *:" 6%'" S 3+55%* "(*27+*" *:" '+*+ &+*" *:+* 3+5 8" +33%77%'+*"' 8# *:" 

FL<  

41 *:" '+*+ +7%/5* &"0%&*25> 2( "70,%#"'T *:" 6%'" S 3+5 "(*27+*" *:" +7%/5* %1 '+*+ &"7+2525> 25 *:" FL 8/11"& 1&%7 

2*( G5%$,"'>" %1 +7%/5* %1 '+*+ &"3"2\"' +1*"& *:" 0&"\2%/( &"0%&*< =:2( 0&%\2'"( + 0%((282,2*# *% &"'/3" *:" (2>5+,,25> 

%\"&:"+'< C%$"\"&T 2* (:%/,' 8" 5%*"' *:+* *:" 6%'" S 3+55%* *+G" 25*% +33%/5* 5"$ '+*+T $:23: :+( %33/&&"' +1*"& *:" 

0&"\2%/( &"0%&*< 

)%((28," %0*2%5( 1%& '+*+ +7%/5* &"0%&*25> +&" ,2(*"' +( 1%,,%$(O 

Z )"&2%'23 &"0%&*25>O P7%/5* %1 '+*+ 25 *:" FL 8/11"& 2( &"0%&*"' 0"&2%'23+,,# +1*"& *:" 252*2+, &"0%&*25>< 4* $%/,' 

8" $%&*:$:2," 5%*25> *:+* *:" '+*+ +7%/5* &"0%&*25> 7+# 8" /(","(( 21 5% 5"$ '+*+ :+( %33/&&"' +1*"& *:" 

0&"\2%/( &"0%&*< 4* 2( +,(% 5%*"' *:+* "+3: FL 3%/,' :+\" '211"&"5* *2725> %11("* 1%& *:" '+*+ +7%/5* &"0%&*25> *% 

(0&"+' %/* *:" /0,25G 25*"&1"&"53" +( '%5" 25 B_4 &"0%&*25> 25 CDA)P< 

Z L\"5*Z*&2>>"&"' &"0%&*25>O P1*"& *:" 252*2+, &"0%&*25>T +7%/5* %1 '+*+ 25 *:" FL 8/11"& 3+5 8" &"0%&*"' +* +5# *27" 

21 5"$ '+*+ %33/&( +* *:" FL 8/11"& +1*"& *:" 0&"\2%/( &"0%&*< C%$ 1&"X/"5*,# 2* $2,, 8" &"0%&*"' $%/,' '"0"5' %5 

&"+,2(*23 *&+1123 (2*/+*2%5< 

Z L\"5*Z*&2>>"&"' &"0%&*25> +* 0"&2%'23 *2725>(O P1*"& *:" 252*2+, &"0%&*25>T +7%/5* %1 '+*+ 25 *:" FL 8/11"& 3+5 8" 

&"0%&*"' +* *:" 0&"'"125"' 0"&2%'23 *2725>( %5,# 21 *:"&" 2( 5"$ '+*+ %33/&&"' +1*"& *:" 0&"\2%/( &"0%&*< =:" 

7+927/7 &"0%&*25> 1&"X/"53# 2( ,272*"' 8# *:" 0&"'"125"' &"0%&*25> 0"&2%'< 

L9+3* '"1252*2%5 %1 *:" '+*+ +7%/5* &"0%&* 2( JJD< 

K">+&'25> *:" &"0%&* *2725> %1 *:" *&+5(72* 0%$"& (*+*/(T + 0%((28," %0*2%5 3%/,' 8" *% ("5' *:" *&+5(72* 0%$"& (*+*/( +* 

*:" (+7" *27" +( *:" (/00%&*+8," '+*+ &+*" %& *:" '+*+ +7%/5* &"0%&*< C%$"\"&T +5%*:"& 0%((28," %0*2%5 3%/,' 8" *% 

+,,%$ '211"&"5* &"0%&* *2725> '/" *% *:" 1%,,%$25> &"+(%5(O 

Z J%& "11232"5* (3:"'/,25> %0"&+*2%5 8"*$""5 7/,*20," FL(T *:" 6%'" S 7+# 5""' 0"&2%'23 &"0%&*25> %1 *:" 

*&+5(72* 0%$"& (*+*/( 1&%7 "+3: FL< 

Z =:" '+*+ +7%/5* &"0%&* *2725> 7+# '"0"5' %5 *:" *&+1123 (2*/+*2%5 +( '2(3/(("' +8%\"<  

L9+3* '"1252*2%5 %1 *:" *&+5(72* 0%$"& (*+*/( &"0%&* 2( JJD<  4* 3%/,' 8" + (:%&*Z*"&7 7"+(/&"7"5* 21 25(*+5*+5"%/( 

251%&7+*2%5 +8%/* *:" *&+5(72* 0%$"& (*+*/( 2( 5""'"'< [5 *:" %*:"& :+5'T 3%5(2'"&25> *:+* *:" (:%&*Z*"&7 \+&2+*2%5 25 

/0,25G 3:+55", 3%5'2*2%5 3+5 8" %\"&3%7" 8# *:" 0%$"& 3%5*&%, *% + 3"&*+25 "9*"5*T 2* 3%/,' 8" + ,%5>Z*"&7 

7"+(/&"7"5*< 4* 2( 5%*"' *:+* 2* 7+# 8" 0%((28," 1%& *:" 6%'" S *% 3+,3/,+*" *:" ,%5>Z*"&7 7"+(/&"7"5* 8# *+G25> 

+\"&+>" %1 *:" (:%&*Z*"&7 7"+(/&"7"5*(<  
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7.1.2.5.1.1.2 Other ways of conveying scheduling information update to Node B 

7.1.2.5.2 RRC Signalling  (TBD) 

7.1.2.5.3 Iub/Iur Signalling  (TBD) 

7.1.3  Scheduling in Soft Handover

d:"5 7%&" *:+5 %5" 6%'" S 3%5*&%, *:" 3",,( 0&"("5* 25 *:" FL +3*2\" ("*T *:"&" +&" ("\"&+, +,*"&5+*2\"( +( *% *:" 

,%3+*2%5 %1 *:" (3:"'/,25> "5*2*# $:23: 3%5*&%,( *:" FL< )%((28," (%,/*2%5( +&"O 

Z =:" 6%'" S 3%5*&%,,25> *:" 8"(* '%$5,25G 3",, ]+( '"125"' 8# KKB 1%& ADBCHCDZADBC %0"&+*2%5^ 2( 2'"5*212"' 

+( *:" (%," (3:"'/,25> "5*2*#< 

Z =:" 6%'" S 3%5*&%,,25> *:" 8"(* /0,25G 3",, ]*:" 7"+525> %1 8"(* /0,25G 3",, $%/,' :+\" *% 8" '"125"' 0&"32(",#^ 

2( 2'"5*212"' +( *:" (%," (3:"'/,25> "5*2*# 1%& *:" FL<  

Z P,, 6%'" S( 3%5*&%,,25> %5" %& 7%&" 3",,( 25 *:" FL +3*2\" ("* +&" 2'"5*212"' +( \+,2' (3:"'/,25> "5*2*2"(< =:2( 

+00&%+3: &"X/2&"( +5 +''2*2%5+, '"32(2%5 0&%3"'/&" 25 *:" FL $:"5 *:" FL &"3"2\"( *:" (3:"'/,25> +((2>57"5*( 

1&%7 7/,*20," 6%'" S(< 

4* 2( 5%*"' *:+* *:" LZABC *&+5(72((2%5 %1 *:" FL( 25 (%1* :+5'%\"& 7+# :+\" +5 "11"3* %5 *:" K%= \+&2+*2%5 %1 *:" 
7/,*20," 3",,( 25 *:" +3*2\" ("*< 41 %5" 6%'" S 2( 2'"5*212"' +( + (%," (3:"'/,25> "5*2*#T (3:"'/,25> %1 + FL 25 DC[ 

$2*:%/* 3%5(2'"&+*2%5 %1 5%5Z(3:"'/,25> 3",,( 25 *:" +3*2\" ("* 3%/,' ,"+' *% +5 /5"90"3*"' \+&2+*2%5 %1 *:" K%= 25 *:%(" 

3",,(< =% 3%5*&%, *:" K%= \+&2+*2%5T 2* 2( 0%((28," *:+* + 6%'" S /("( 251%&7+*2%5 1&%7 *:" 5"*$%&GT 1%& "9+70,"T + 

(3:"'/,25> $"2>:* 1%& "+3: FL 25 (%1* :+5'%\"&< 

41 7/,*20," 6%'" S( +&" 2'"5*212"' +( \+,2' (3:"'/,25> "5*2*2"(T + FL 25 + DC[ &">2%5 7+# &"3"2\" '211"&"5* (3:"'/,25> 
+((2>57"5*( 1&%7 7/,*20," 6%'" S( +5' :"53" FL %0"&+*2%5 /0%5 &"3"2\25> *:" (3:"'/,25> +((2>57"5*( (:%/,' 8" 

'"125"'< )%((28," FL %0"&+*2%5( +&" +( 1%,,%$(O 

Z FL 3:%%("( *:" (3:"'/,25> +((2>57"5* 1&%7 *:" %5"( 25'23+*"' 8# *:" 3%5*&%,,25> 6%'" S(< J%& "9+70,"T "2*:"& 

*:" 8"(* (3:"'/,25> +((2>57"5* %& *:" $%&(* %5" 3+5 8" 3:%("5< 

Z FL 3%7825"( *:" (3:"'/,25> +((2>57"5*( 1&%7 *:" 3%5*&%,,25> 6%'" S( 8+("' %5 + 3"&*+25 +,>%&2*:7< J%& 

"9+70,"T FL >"5"&+*"( + (25>," (3:"'/,25> +((2>57"5* 8# +00,#25> $"2>:*25> 1+3*%& ]'"*"&725"' 8# *:" 

5"*$%&G^ *% "+3: (3:"'/,25> +((2>57"5*<  

a+&2%/( %0*2%5( :+\" *% 8" 3%5(2'"&"' 25 *"&7( %1 (#(*"7 0"&1%&7+53" 25 0+&*23/,+& 25 0&"("53" %1 ,25G 278+,+53" +5' 25 

*"&7( %1 %\"&+,, (#(*"7 3%70,"92*#< K",2+82,2*# %1 '%$5,25G (2>5+,,25> 25 (%1* :+5'%\"&T "<><T *:" (3:"'/,25> 

+((2>57"5*](^ 1&%7 *:" 3%5*&%,,25> 6%'" S](^T (:%/,' 8" *+G"5 25*% +33%/5* 25 1/&*:"& "\+,/+*2%5< 

41 *:" 6%'" S 3%5*&%,,"' (3:"'/,25> 25 (%1* :+5'%\"& 2( 5%* (""5 +( 1"+(28,"T *:"5 %5" 0%((282,2*# $%/,' 8" *% */&5 %11 *:" 

6%'" S 3%5*&%,,"' LZABC (3:"'/,25> 25 (%1* :+5'%\"&< 

7.1.4 Node B Controlled Rate Scheduling by Persistence Control 

=:" 8+(23 0&25320," %1 *:" *"3:52X/" 2( *% +,,%$ 1+(* 3%5*&%, %1 *:" 5/78"& %1 FL( *:+* 3+5 *&+5(72* $:2," 1+(* 3%5*&%, %1 
*:"2& =JBD &"(*&23*2%5 2( (*2,, *+G25> 0,+3"< J+(* 3%5*&%, %1 *:" 5/78"& %1 FL( 2( "5+8,"' 8# /(" %1 + 0"&(2(*"53" 

0+&+7"*"& $:23: $%&G( 25 + (272,+& $+# *% *:+* /("' 1%& KPBC %& AKPB 25 KVVHNHM< 45 "+3: ==4 *:" FL( 7+# *&+5(72* 

'+*+ $2*: + 0&%8+82,2*# >2\"5 8# *:" 0"&(2(*"53" 0+&+7"*"&<  =:" 0"&(2(*"53" ]p^ 2( 3%5*&%,,"' +5' 0"&2%'23+,,# /0'+*"' 

8# *:" 6%'" S $2*:25 3%5(*&+25*( '"*"&725"' 8# *:" K6B ]/5,2G" *:" 3+(" %1 AKPB $:"&" %5,# *:" K6B '"*"&725"' 

*:" 0"&(2(*"53" 0+&+7"*"&^< 

=:" 7"*:%' 2( 8"5"1232+, 25 &+*" 3%5*&%, 7%'" 8"3+/(" %5" 3+5 3%5*&%, *:" 25*"&1"&"53" 25 + (#(*"7 8# /(25> + (25>," 
0"&(2(*"53" \+,/" (253" *:" FLs( +&" *&+5(72*25> +(#53:&%5%/(,#<  =:" 0"&(2(*"53" &"0&"("5*( *:" +\+2,+8," 25*"&1"&"53" 

*:" (#(*"7 3+5 *%,"&+*" +5' *:/( 0&"\"5*s( FLs( 25 &+*" 3%5*&%, 7%'" *% 25*&%'/3" +''2*2%5+, 25*"&1"&"53"<  =:2( 25 */&5 

270&%\"( /0,25G 3+0+32*#< 
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7.1.4.1 Issues Requiring Further Studying

4* 2( JJD *% '"*"&725" :%$ &+*" (3:"'/,25> $2*: 0"&(2(*"53" 3%5*&%, $%/,' $%&G 25 (%1* :+5'%11<  [5" 0%((282,2*# 2( *% 

("5' 0"&(2(*"53" 251%&7+*2%5 1&%7 +,, P3*2\" D"* 3",,(< P5%*:"& 0%((282,2*# *% +\%2' /0,25G 25*"&1"&"53" 7+5+>"7"5* 

0&%8,"7( 1&%7 (%1* :+5'%11 2( 1%& + FL 25 (%1* :+5'%11 *% 1/&*:"& &"(*&23* 2*( =JBD 8+("' %5 2*( (%1* :+5'%11 (*+*"<  

P,*"&5+*2\",#T *:" 0"&(2(*"53" 0+&+7"*"& 3%/,' 8" 7%'212"' 8# FL( $:"5 25 (%1* :+5'%11< =:" 0"&(2(*"53" 251%&7+*2%5 

$%/,' +00,# *% *:" &+*" 3%5*&%,,+8," ,%+' i3%70%("' %1 5%5 (2>5+,25> +5' 5%5Z3%5\"&(+*2%5+, '+*+j %1 + BB=&BC< 4* 2( 

1%& 1/&*:"& (*/'# %5 :%$ 0"&(2(*"53" $%/,' 8" /("' 25 *:" 3+(" %1 7/,*20," BB=&BC(< 

7.1.4.2 Signalling to Support Fast Rate Scheduling by Persistence Control 

7.1.4.2.1 L1 signaling 

=:" 0"&(2(*"53" 0+&+7"*"& p 5""'( *% 8" (2>5+,"' %5 *:" AW *% *:" FL 1&%7 *:" 6%'"ZS< =:" 0"&(2(*"53" 0+&+7"*"& 3+5 

8" '211"&"5* 1%& '211"&"5* /("&(< 

7.1.5 Brief Overview of Different Scheduling Strategies  

=:" 0/&0%(" %1 *:2( (/8("3*2%5 2( *% 0&%\2'" + 8&2"1 %\"&\2"$ %1 *:" '211"&"5* (3:"'/,25> (*&+*">2"( 3/&&"5*,# ,2(*"' 25 *:" 

=K *% (270,21# *:" /5'"&(*+5'25> +5' :2>:,2>:* (272,+&2*2"( 8"*$""5 '211"&"5* 0&%0%(+,(< 

7.1.5.1 Node B Controlled Rate Scheduling by Fast TFCS Restriction Control 

=:" 8+(23 7"3:+52(7 /("' 25 *:2( +00&%+3: +,,%$( *:" 6%'" S *% "90+5'H&"'/3" *:" g6%'" S 3%5*&%,,"' =JB (/8("*h 
"<>< %5" (*"0 +* + *27" 8# '211"&"5*2+, /0H'%$5 3%77+5'( ("5* %5 *:" '%$5,25G 1&%7 *:" 6%'" S< =:" /0'+*" 2( \+,2' 

/5*2, *:" 5"9* /0'+*" &"3"2\"' 1&%7 *:" 6%'" S< =&+5(72((2%5( 1&%7 '211"&"5* FL( 7+# %\"&,+0 25 *27"< 

7.1.5.2 Node B Controlled Time and Rate Scheduling 

=:" 8+(23 7"3:+52(7 /("' 25 *:2( +00&%+3: +,,%$( *:" 6%'" S *% /0'+*" *:" g6%'" S 3%5*&%,,"' =JB (/8("*h *% +5# 

+,,%$"' \+,/" *:&%/>: "90,232* (2>5+,25> (0"321#25> *:" 5"$ g6%'" S 3%5*&%,,"' =JB (/8("*hT *:" (*+&* *27" +5' *:" 

\+,2'2*# 0"&2%'< =:" \+,2'2*# 0"&2%' 2( (:%&*T 25 *:" %&'"& %1 72,,2("3%5'(T $:"&" +1*"& *:" g6%'" S 3%5*&%,,"' =JB 

(/8("*h &"\"&*( *% *:" \+,/" 0&2%& *% *:" (3:"'/,25> 0"&2%'< F0'+*"( %1 *:" g6%'" S 3%5*&%,,"' =JB (/8("*(h 1%& '211"&"5* 
FL( +&" 3%%&'25+*"' 8# *:" 6%'" S 25 %&'"& *% +\%2' *&+5(72((2%5( 1&%7 7/,*20," FL( %\"&,+0025> 25 *27" *% *:" "9*"5* 

0%((28,"< 

J%& FL( $2*: ,%$ '",+# *%,"&+53" ("&\23"(T + '"*"&7252(*23 3%%0"&+*2\" +00&%+3: 1%& *27" +5' &+*" (3:"'/,25> 7+# 8" 

0%((28,"  1%& "9+70," /*2,2(25> 3%5>"(*2%5Z8+("' B%70+&+*2\" E"*&23 ]BE^ '"(3&28"' 25 D"3*2%5 Q<@<I *% '"32'" $:23: 

FL (:%/,' *&+5(72* T$:"5 +5' +* $:+* '+*+ &+*"< 

7.2 Hybrid ARQ

7.2.1 General 

6%'" S 3%5*&%,,"' :#8&2' PK_ +,,%$( 1%& &+02' &"*&+5(72((2%5( %1 "&&%5"%/(,# &"3"2\"' '+*+ /52*(T *:/( &"'/325> *:" 

5/78"& %1 KWB &"*&+5(72((2%5( +5' *:" +((%32+*"' '",+#(< =:2( 3+5 270&%\" *:" X/+,2*# %1 ("&\23" "90"&2"53"' 8# *:" 

"5' /("&< P( + 6%'" S 3%5*&%,,"' &"*&+5(72((2%5 2( ,"(( 3%(*,# 1&%7 + '",+# 0"&(0"3*2\"T *:" 0:#(23+, 3:+55", 3+5 8" 

%0"&+*"' $2*: (%7"$:+* :2>:"& "&&%& 0&%8+82,2*# *:+5 25 K", MT $:23: 7+# &"(/,* 25 270&%\"' (#(*"7 3+0+32*#< =:" 

&"*&+5(72((2%5 0&%8+82,2*# 1%& *:" 252*2+, *&+5(72((2%5 2( 0&"1"&+8,# 25 *:" %&'"& %1 @YZIYz $:"5 "\+,/+*25> :#8&2' PK_ 

+( 3,%("' ,%%0 0%$"& 3%5*&%, 2( /("' 1%& *:" /0,25GT 7+25*+2525> + >2\"5 X/+,2*# ,"\",< D2>52123+5*,# :2>:"& 

&"*&+5(72((2%5 0&%8+82,2*2"( 7+# ,"+' *% 3%5(2'"&+8,# &"'/3"' "5' /("& *:&%/>:0/*T $:2," +* \"&# (7+,, &"*&+5(72((2%5 

0&%8+82,2*2"( *:" 6%'" S 3%5*&%,,"' :#8&2' PK_ $2,, 5%* 0&%\2'" +5# +''2*2%5+, >+25( 3%70+&"' *% KVVHNHM<  D%1* 

3%782525> 3+5 1/&*:"& 270&%\" *:" 0"&1%&7+53" %1 + 6%'" S 3%5*&%,,"' :#8&2' PK_ 7"3:+52(7< 

6%* +,, ("&\23"( 7+# +,,%$ 1%& &"*&+5(72((2%5(T "<><T 3%5\"&(+*2%5+, ("&\23"( $2*: (*&23* '",+# &"X/2&"7"5*(< C#8&2' PK_ 

2( *:/( 7+25,# +00,23+8," *% 25*"&+3*2\" +5' 8+3G>&%/5' ("&\23"( +5'T *% (%7" "9*"5*T *% (*&"+725> ("&\23"(< 

=:/(T *:" 7+e%& *+&>"*( 1&%7 + 0"&1%&7+53" 0%25* %1 \2"$ $2*: :#8&2' PK_ *% 3%5(2'"& 25 *:" "\+,/+*2%5 %1 /0,25G 

:#8&2' PK_ +&" 
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Z &"'/3"' '",+# 

Z 253&"+("' /("& +5' (#(*"7 *:&%/>:0/* 

=:" '"(2>5 %1 +5 /0,25G :#8&2' PK_ (3:"7" (:%/,' *+G" *:" 1%,,%$25> +(0"3*( 25*% +33%/5*O 

Z E"7%&# &"X/2&"7"5*(T 8%*: 25 *:" FL +5' *:" 6%'" S< K+02' &"*&+5(72((2%5( &"'/3" *:" +7%/5* %1 8/11"& 

7"7%&# &"X/2&"' 25 *:" 6%'" S 1%& 8/11"&25> %1 (%1* 82*( $:"5 + &"*&+5(72((2%5 :+( 8""5 &"X/"(*"'<  

Z W%$ %\"&:"+'< =:" %\"&:"+' 25 *"&7( %1 0%$"& +5' 5/78"& %1 82*( &"X/2&"' 1%& *:" %0"&+*2%5 %1 *:" :#8&2' PK_ 

0&%*%3%, (:%/,' 8" ,%$T 8%*: 25 /0,25G +5' '%$5,25G< 6%*" *:+*T /5,2G" *:" CDZADBCT *:" 5/78"& %1 

(27/,*+5"%/( /("&( "70,%#25> :#8&2' PK_ 1%& *&+5(72**25> '+*+ 25 *:" /0,25G 7+# 8" (2>52123+5*T (*&"((25> *:" 

1+3* *:+* *:" %\"&:"+' 1%& "+3: /("& 5""'( *% 8" G"0* +* + 72527/7< 

Z 45Z("X/"53" '",2\"&#< =:" KWB &"X/2&"( 25 ("X/"53" '",2\"&# %1 EPBZ' )AF(< 6%*" *:+* *:" 25 ("X/"53" 

'",2\"&# 7"3:+52(7 3+5 8" ,%3+*"' "2*:"& 25 *:" 6%'" S %& *:" K6BT '"0"5'25> %5 *:" (3:"7" 3%5(2'"&"'< 

Z [0"&+*2%5 25 (%1* :+5'%\"&< 45 (%1* :+5'%\"&T '+*+ 2( &"3"2\"' 8# 7/,*20," 6%'" S( +5' +,2>57"5* %1 + /("&l( 

0&%*%3%, (*+*" +7%5> '211"&"5* 6%'" S( 5""'( *% 8" 3%5(2'"&"'< =:2( 0&%8,"7 2( 5%* 0&"("5* 1%& *:" CDZADBCT 

$"&" &"3"0*2%5 %33/&( +* + (25>," 5%'"T *:" FL< =:"&"1%&"T *:" 1"+(282,2*# %1 '211"&"5* 7%'"( %1 :#8&2' PK_ 25 

3%5e/53*2%5 $2*: (%1* :+5'%\"& 5""'( *% 8" (*/'2"' +5'T 21 1%/5' 1"+(28,"T *:" 3%(* %1 *:" &"X/2&"' (2>5+,25> 

25\"(*2>+*"'< 

Z E/,*20,"925> %1 7/,*20," *&+5(0%&* 3:+55",(< C#8&2' PK_ 3+55%* 8" /("' 8# +,, *&+5(0%&* 3:+55",( +5' 

7/,*20,"925> %1 *&+5(0%&* 3:+55",( /(25> :#8&2' PK_ +5' *:%(" 5%* /(25> :#8&2' PK_ 5""'( *% 8" 3%5(2'"&"'< 45 

*:" '%$5,25GT *:"&" 2( + ("0+&+*" BB=&B: 3+&&#25> *:" CDZADBCT $:2," *:" +((/70*2%5 %1 + ("0+&+*" BB=&B: 2( 

5%* 5"3"((+&2,# *&/" 25 *:" /0,25G (3"5+&2%< 45 KVVHNHMT %5,# + (25>," /0,25G BB=&B: 2( +,,%$"'< 

Z FL 0%$"& ,272*+*2%5(< =:" %0"&+*2%5 %1 *:" FL 3%5*&%,,"' =JB (","3*2%5 1%& KVVHNHM 3:+55",( 5""' *% 8" *+G"5 

25*% +33%/5* 25 *:" '"(2>5< 45 0+&*23/,+&T FL 0%$"& ,272*+*2%5( 25 3%5e/53*2%5 $2*: +3*2\2*# %5 %*:"& *&+5(0%&* 

3:+55",( $2*: :2>:"& 0&2%&2*# (:%/,' 8" 3%5(2'"&"'< 

Z B%70,"92*#< =:" :#8&2' PK_ (3:"7"( (*/'2"' (:%/,' 725272;" +( 7/3: +( 0%((28," *:" +''2*2%5+, 

270,"7"5*+*2%5 3%70,"92*#  +* +,, 25\%,\"' "5*2*2"(<  

7.2.2 Transport Channel Processing 

P 0&%*%3%, (*&/3*/&" $2*: 7/,*20," (*%0Z+5'Z$+2* :#8&2' PK_ 0&%3"(("( 3+5 8" /("'T (272,+& *% *:" (3:"7" "70,%#"' 

1%& *:" '%$5,25G CDZADBCT 8/* $2*: +00&%0&2+*" 7%'2123+*2%5( 7%*2\+*"' 8# *:" '211"&"53"( 8"*$""5 /0,25G +5' 

'%$5,25G< =:" /(" %1 :#8&2' PK_ +11"3*( 7/,*20," ,+#"&(O *:" 3%'25> +5' (%1* 3%782525>H'"3%'25> 2( :+5',"' 8# *:" 

0:#(23+, ,+#"&T $:2," *:" &"*&+5(72((2%5 0&%*%3%, 2( :+5',"' 8# + 5"$ EPB "5*2*# ,%3+*"' 25 *:" 6%'" S +5' + 

3%&&"(0%5'25> "5*2*# ,%3+*"' 25 *:" FL< 

PB!H6P! (2>5+,25> +5' &"*&+5(72((2%5( +&" '%5" 0"& /0,25G ==4 8+(2(< d:"*:"& 7/,*20," *&+5(0%&* 3:+55",( /(25> 

:#8&2' PK_ +&" (/00%&*"' +5' $:"*:"& *:"&" 7+# 8" 7/,*20," *&+5(0%&* 8,%3G( 0"& ==4 %& 5%* +&" *% 8" (*/'2"' 1/&*:"&<  

=:" '"32(2%5 25\%,\"( "<>< 1/&*:"& '2(3/((2%5 $:"*:"& *:" 3/&&"5* '"1252*2%5 %1 :+5',25> ,%>23+, 3:+55", 0&2%&2*2"( 8# *:" 

FL 25 *:" =JB (","3*2%5 +,>%&2*:7 &"7+25( +( 25 KVVHNHM %& 21 2* 2( +,*"&"'< 4* +,(% 25\%,\"( + '2(3/((2%5 %5 $:"*:"& 

'211"&"5* 0&2%&2*2"( +&" +,,%$"' 25 *:" (+7" ==4 %& 5%*< =:" KVVHNHM (0"32123+*2%5( &"X/2&" + FL *% 7+9272;" *:" 

*&+5(72((2%5 %1 :2>:"(* 0&2%&2*# ,%>23+, 3:+55", 25 "+3: ==4< 41 *:2( &/," 2( 7+25*+25"'T *:" '",+# 1%& '211"&"5* ,%>23+, 

3:+55", 0&2%&2*2"( 3%/,' 8" '211"&"5*T '"0"5'25> %5 $:"*:"& *:" =JBD 3%5*+25( %5" %& ("\"&+, *&+5(0%&* 3:+55",(< 

B:+55", 3%'25> 3+5 8" '%5" 25 + (272,+& $+# +( 25 *:" KVVHNHM /0,25G< =&+5(0%&* 8,%3G( +&" 3%'"' +5' &+*" 7+*3:25> 2( 

/("' *% 7+*3: *:" 5/78"& %1 3%'"' 82*( *% *:" 5/78"& %1 3:+55", 82*(< 41 7/,*20," *&+5(0%&* 3:+55",( +&" 7/,*20,"9"'T 

&+*" 7+*3:25> $2,, +,(% 8" /("' *% 8+,+53" *:" X/+,2*# &"X/2&"7"5*( 8"*$""5 *:" '211"&"5* *&+5(0%&* 3:+55",(< 6%*" *:+* 

7/,*20,"925> %1 ("\"&+, *&+5(0%&* 3:+55",( 270,2"( *:+* *:" 5/78"& %1 82*( 7+# \+&# 8"*$""5 &"*&+5(72((2%5( '"0"5'25> 

%5 *:" +3*2\2*#T 2<"<T *:" &"*&+5(72((2%5 7+# 5%* 5"3"((+&2,# 3%5(2(* %1 *:" (+7" ("* %1 3%'"' 82*( +( *:" %&2>25+, 

*&+5(72((2%5< 

F5,2G" *:" '%$5,25GT *:" /0,25G 2( 5%* 3%'" ,272*"' +5' 252*2+, *&+5(72((2%5( *#023+,,# /(" + ,%$"& 3%'" &+*" *:+5 2( *:" 

3+(" 1%& CDZADBC< 453&"7"5*+, &"'/5'+53# $2*: 7/,*20," &"'/5'+53# \"&(2%5( 2( 7+25,# 8"5"1232+, +* + &",+*2\",# :2>: 

252*2+, 3%'" &+*"< =:/(T *:" 5""' 1%& (/00%&* %1 7/,*20," &"'/5'+53# \"&(2%5( 7+# 8" (7+,,"& 25 *:" /0,25G *:+5 1%& *:" 

CDZADBC< L90,232* (/00%&* 1%& 7/,*20," &"'/5'+53# \"&(2%5(T 21 '"(2&"'T 3+5 8" 253%&0%&+*"' 25 *:" &+*" 7+*3:25> 

0&%3"(( +( $+( '%5" 1%& CDZADBC<  
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7.2.3 Associated Signaling 

P((%32+*"' 3%5*&%, (2>5+,25> &"X/2&"' 1%& *:" %0"&+*2%5 + 0+&*23/,+& (3:"7" 3%5(2(*( %1 '%$5,25G +5' /0,25G (2>5+,25>< 

A211"&"5* 0&%0%(+,( 7+# :+\" '211"&"5* &"X/2&"7"5*( %5 *:" 5"3"((+&# (2>5+,25>< J/&*:"&7%&"T *:" (2>5+,25> (*&/3*/&" 

7+# '"0"5' %5 %*:"& /0,25G "5:+53"7"5*( 3%5(2'"&"'< 

=:" %\"&:"+' &"X/2&"' (:%/,' 8" G"0* (7+,, 25 %&'"& 5%* *% $+(*" 0%$"& +5' 3%'" &"(%/&3"( 25 *:" '%$5,25G +5' 5%* *% 

3&"+*" /55"3"((+&# 25*"&1"&"53" 25 *:" /0,25G<  

A%$5,25G (2>5+,25> 3%5(2(*( %1 + (25>," PB!H6P! 0"& ]/0,25G^ ==4 1&%7 *:" 6%'" S< D272,+& *% *:" CDZADBCT + $",,Z

'"125"' 0&%3"((25> *27" 1&%7 *:" &"3"0*2%5 %1 + *&+5(0%&* 8,%3G +* *:" 6%'" S *% *:" *&+5(72((2%5 %1 *:" PB!H6P! 25 

*:" '%$5,25G 3+5 8" /("' 25 %&'"& *% +\%2' "90,232* (2>5+,25> %1 *:" :#8&2' PK_ 0&%3"(( 5/78"& +,%5> $2*: *:" 

PB!H6P!< =:" '"*+2,( %5 :%$ *% *&+5(72* *:" PB!H6P! +&" *% 8" (*/'2"' 1/&*:"&<  

=:" 5"3"((+&# 251%&7+*2%5 5""'"' 8# *:" 6%'" S *% %0"&+*" *:" :#8&2' PK_ 7"3:+52(7 3+5 8" >&%/0"' 25*% *$% 

'211"&"5* 3+*">%&2"(O 251%&7+*2%5 &"X/2&"' 0&2%& *% (%1* 3%782525>H'"3%'25> ]%/*8+5' (2>5+,25>^T +5' 251%&7+*2%5 

&"X/2&"' +1*"& (/33"((1/, '"3%'25> ]258+5' (2>5+,25>^< A"0"5'25> %5 *:" (3:"7" 3%5(2'"&"'T 0+&*( %1 *:" 251%&7+*2%5 

72>:* "2*:"& 8" "90,232*,# (2>5+,"' %& 270,232*,# '"'/3"'T "<><T 1&%7 BJ6 %& DJ6< 

=:" 251%&7+*2%5 &"X/2&"' 0&2%& *% (%1* 3%782525> 3%5(2(*( %1O 

Z C#8&2' PK_ 0&%3"(( 5/78"&< 

Z 6"$ '+*+ 25'23+*%&< =:" 5"$ '+*+ 25'23+*%& 2( /("' *% 3%5*&%, $:"5 *:" (%1* 3%782525> 8/11"& (:%/,' 8" 3,"+&"' 

25 *:" (+7" $+# +( 1%& *:" CDZADBC< 

Z K"'/5'+53# \"&(2%5< 41 7/,*20," &"'/5'+53# \"&(2%5( +&" (/00%&*"'T *:" &"'/5'+53# \"&(2%5 5""'( *% 8" G5%$5 
*% *:" 6%'" S< =:" 0%*"5*2+, >+25( $2*: "90,232* (/00%&* %1 7/,*20," &"'/5'+53# \"&(2%5( (:%/,' 8" 3+&"1/,,# 

$"2>:*"' +>+25(* *:" 253&"+(" 25 %\"&:"+' '/" *% *:" &"X/2&"' (2>5+,25>< 6%*" *:+*T /5,2G" *:" CDZADBCT *:" 

5/78"& %1 /("&( (27/,*+5"%/(,# *&+5(72**25> '+*+ 25 *:" /0,25G /(25> :#8&2' PK_ 7+# 8" (2>52123+5*< 

Z K+*" 7+*3:25> 0+&+7"*"&( ]5/78"& %1 0:#(23+, 3:+55", 82*(T *&+5(0%&* 8,%3G (2;"^< =:2( 251%&7+*2%5 2( &"X/2&"' 

1%& (/33"((1/, '"3%'25>< 45 KVVHNHMT *:"&" 2( + %5"Z*%Z%5" 7+0025> 8"*$""5 *:" 5/78"& %1 0:#(23+, 3:+55", 82*( 
+5' *:" *&+5(0%&* 8,%3G (2;"T >2\"5 8# *:" =JB4 +5' +**&28/*"( ("* 8# :2>:"& ,+#"& (2>5+,25>< =:2( +((/70*2%5 '%"( 

5%* :%,' 1%& :#8&2' PK_ (3:"7"( 21 *:" 5/78"& %1 +\+2,+8," 3:+55", 82*( \+&2"( 8"*$""5 ]&"^*&+5(72((2%5(T "<><T 

'/" *% 7/,*20,"925> $2*: %*:"& *&+5(0%&* 3:+55",(< C"53"T 25'2\2'/+, G5%$,"'>" %1 *:"(" *$% X/+5*2*2"( 2( 

&"X/2&"' 25 *:" 6%'" S<  

=:" 251%&7+*2%5 &"X/2&"' +1*"& (/33"((1/, '"3%'25> 3+5 8" ("5* +( + EPB :"+'"&< =:" 3%5*"5* 2( (272,+& *% *:" EPBZ:( 

:"+'"&T "<><T 251%&7+*2%5 1%& &"%&'"&25>T '"Z7/,*20,"925> %1 EPBZ' )AF(T "*3<  

=:" 251%&7+*2%5 5""'"' 8# FL 5"3"((+&# *% %0"&+*" *:" :#8&2' PK_ 7"3:+52(7 2( "2*:"& "90,232*,# (2>5+,"' 8# 6%'" ST 

%& '"32'"' 8# *:" FL 2*(",1T '"0"5'25> %5 *:" (3:"7"< 4* 2( 5%*"' *:+* $:"*:"& *:" FL $2,, '"32'" *:" 0+&+7"*"& \+,/"( 

%& *:" 6%'" S $2,, (2>5+, *:"7T 3%/,' +11"3* *:" &%/5' *&20 *27" 1%& CPK_ &"*&+5(72((2%5(< 

7.2.4 Operation in Soft Handover 

=:" (/00%&* %1 :#8&2' PK_ 25 '211"&"5* 1%&7( 25 (%1* :+5'%\"& &"X/2&"( 3+&"1/, 3%5(2'"&+*2%5< 45 %5" 0%((28," (3:"7"T 

+,, 6%'" S( ("&\25> *:" FL 0&%3"(( *:" &"3"2\"' '+*+ +5' *&+5(72* PB! %& 6P! *% (2>5+, *:" &"(/,*< 41 *:" FL '%"( 5%* 

&"3"2\" +5 PB! 1&%7 +5# %1 *:" 25\%,\"' 6%'" S(T 2* $2,, (3:"'/," + &"*&+5(72((2%5< [*:"&$2("T *:" *&+5(0%&* 8,%3G](^ 

$2,, 8" 3%5(2'"&"' +( (/33"((1/,,# *&+5(72**"' +5' *:" FL $2,, 253&"7"5* *:" 5"$ '+*+ 25'23+*%& *% (2>5+, *% +,, 25\%,\"' 
6%'" S( *:+* *:" 5"$ '+*+ (:%/,' 5%* 8" (%1* 3%7825"' $2*: 0&"\2%/( *&+5(72((2%5(< =% "5(/&" *:+* +,, 25\%,\"' 6%'" 

S( :+\" *:" 0%((282,2*# *% '"3%'" *:" *&+5(72((2%5T &">+&',"(( %1 *:" &"(/,* 1&%7 "+&,2"& *&+5(72((2%5(T (",1Z'"3%'+8," 

*&+5(72((2%5( +&" 0&"1"&+8,"< 

P 7+e%& 0&%8,"7 $2*: 6%'" S 3%5*&%,,"' :#8&2' PK_ 25 (%1* :+5'%\"& 2( *:" ,25G 278+,+53"< D253" *:" +((%32+*"' /0Z 

+5' '%$5,25G (2>5+,25> '%"( 5%* 8"5"12* 1&%7 *:" (%1* :+5'%\"& >+25T 2* 72>:* 8" "&&%&Z0&%5" +5'H%& &"X/2&" (2>52123+5* 
0%$"& %11("*(< =:"&"1%&"T *:" 1"+(282,2*# %1 :#8&2' PK_ 25 (%1* :+5'%\"& (2*/+*2%5( (:%/,' 8" 25\"(*2>+*"'T *+G25> *:" 

0%$"& &"X/2&"' 1%& 3%5*&%, (2>5+,25> 25*% +33%/5*< )&%*%3%, &%8/(*5"(( 25 0&"("53" %1 (2>5+,25> "&&%&( 5""'( *% 8" 

3%5(2'"&"' +5' +''2*2%5+, 0&%*"3*2%5 %1 *:" 3%5*&%, (2>5+,25> 7+# 8" &"X/2&"'< 

45 *:" '%$5,25G '2&"3*2%5T *:" FL 7+# 5%* 8" +8," *% &"3"2\" *:" PB!H6P! (2>5+,( 1&%7 +,, 25\%,\"' 6%'" S(< =:" 

3%5("X/"53"( %1 '%$5,25G PB!H6P! "&&%&( +&" (272,+& *% *:" /0,25G PB!H6P! "&&%&( (*/'2"' 1%& CDZADBC +5' 2* 

(:%/,' 8" (*/'2"' $:"*:"& (%,/*2%5( (272,+& *% *:%(" /("' 1%& CDZADBC +&" +00,23+8,"< 
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45 *:" /0,25G '2&"3*2%5T 5%* +,, 25\%,\"' 6%'" S( 7+# 8" +8," *% &"3"2\" *:" +((%32+*"' 3%5*&%, (2>5+,25> 1&%7 *:" FLT 

$:23: 7+# ,"+' *% /5(#53:&%52("' (%1* 8/11"&( 8"*$""5 '211"&"5* 6%'" S(< =:2( 3%/,' &"(/,* 25 "&&%5"%/( 3%782525> %1 

5"$ 0+3G"*( $2*: 0&"\2%/(,# (*%&"' 0+3G"*( *:+* :+\" 5%* 8""5 1,/(:"'< [5" 0%((282,2*# *% &"'/3" *:" %33/&&"53" %1 

"&&%5"%/( 3%782525> 3%/,' 8" *% 253&"+(" *:" &",2+82,2*# %1 *:" /0,25G CPK_ 3%5*&%, (2>5+,25>< =:2( 3%/,' 8" 1%& 

"9+70," '%5" 8#  0%$"& %11("*( %& 8# 253&"+(25> *:" 5/78"& %1 82*( 1%& *:" 6"$ A+*+ 45'23+*%& *:/( 7+G25> + $&+0 
+&%/5' %1 *:" 6A4 ,"(( ,2G",#< P5 +,*"&5+*2\" 3%/,' 8" *% %0"&+*" $2*:%/* (%1* 3%782525> 25 (%1* :+5'%\"& (2*/+*2%5(T 

&"7%\25> *:" 5""' 1%& &",2+8," %/*8+5' (2>5+,25> %1 *:" 5"$ '+*+ 25'23+*%& +5' *:" :#8&2' PK_ 0&%3"(( 5/78"&< E%&" 

&%8/(* 258+5' (2>5+,25> 3+5 8" /("' 1%& *:"(" X/+5*2*2"( 25(*"+'< 6%'" S 3%5*&%,,"' PK_ $2*:%/* (%1* 3%782525> 3%/,' 

8" 3%5(2'"&"' 25 5%5Z(%1*Z:+5'%\"& +( $",,T 21 3,"+& >+25( +&" (""5 %5,# 1&%7 *:" PK_ 7"3:+52(7 +5' 5%* 1&%7 *:" (%1* 

3%782525> 2*(",1< P5%*:"& 0%((282,2*#T 0&"("&\25> (/00%&* 1%& :#8&2' PK_ $2*: (%1* 3%782525> 25 (%1* :+5'%\"&T 3%/,' 

8" *% (#53:&%52;" *:" 6%'"Ss( (%1* 8/11"& 3%5*"5* \2+ +''2*2%5+, 5"*$%&G (2>5+,,25> %& *% ,%3+*" *:" (%1* 8/11"& 25 *:" 

6%'" S +5' *:" 125+, PB!H6P! '"32(2%5 25 *:" K6B< =:2( *"3:52X/" +,,%$( *:" K6B *% +,2>5 *:" (%1* 8/11"& (*+*/( 25 

"+3: 6%'" S +5' 7+# 8"5"12* 1&%7 *:" (%1* :+5'%\"& >+25 1%& *:" &",+*"' :#8&2' PK_ 3%5*&%, (2>5+,25>T 8/* *:" '",+#( 

$2,, 8" ,+&>"& *:+5 1%& + 0/&" 6%'" S 3%5*&%,,"' (3:"7"< 

7.3 Fast DCH Setup Mechanisms 

7.3.1 Background 

)%((28," "5:+53"7"5*( 253,/'"T 8/* +&" 5%* ,272*"' *%T *:" 0:#(23+, ,+#"& &+5'%7 +33"(( 0&%3"'/&"(T 6SP)HKKB 

(2>5+,25>T +5' /0,25GH'%$5,25G (#53:&%52;+*2%5 0&%3"'/&"(< P5# "5:+53"7"5*T %& 3%7825+*2%5 %1 "5:+53"7"5*(T *% *:" 

0&%3"'/&"( 1%& 1+(* ABC "(*+8,2(:7"5*( (:%/,' 1/,12,, *:" 1%,,%$25> &"X/2&"7"5*(O 

Z P,,%$ 1%& (2>52123+5* &"'/3*2%5 25 ($2*3:25> '",+#(< 

Z J2* 25*% *:" 3%55"3*2%5 (*+*" 7%'", +5'T *% *:" "9*"5* 0%((28,"T &"/(" "92(*25> 0&%3"'/&"( +5' *"3:52X/"(< 

Z P,,%$ 1%& /5+11"3*"' %0"&+*2%5 %1 "92(*25> FL( +5' 6%'" S( 

7.3.2 Reducing Uplink/Downlink Synchronization Time 

L(*+8,2(:25> + ABC &"X/2&"( *:" FL +5' 6%'" S *% (#53:&%52;" *:" 0:#(23+, /0Z +5' '%$5,25G 3:+55",( +( 8&2"1,# 

'"(3&28"' 25 D"3*2%5 ?<@<@< ="3:52X/"( *% &"'/3" *:" '%$5,25G +5'H%& /0,25G (#53:&%52;+*2%5 *27" (:%/,' 8" (*/'2"' +( 

+ 0+&* %1 *:" %\"&+,, >%+, %1 &"'/325> *:" '",+#( +((%32+*"' $2*: ABC "(*+8,2(:7"5*<  

=:" %\"&+,, '",+# 1&%7 *1 *% *7 25 J2>/&" ?<@<I '"0"5'( 8%*: %5 *:" 270,"7"5*+*2%5T *:" 0"&1%&7+53" &"X/2&"7"5*( %5 *:" 

FLT +5' *:" 0&%3"'/&"( 25 *:" -.)) (0"32123+*2%5(< =1 +5' =2 7+25,# '"0"5' %5 5"*$%&G 270,"7"5*+*2%5< =3 '"0"5'( 

%5 *:" ==4 /("' 1%& JPBCT $:23: 3%/,' 8" (:%&*"5"' +* *:" 3%(* %1 + &"'/3"' 25*"&,"+\25> >+25T +5' *:" FL 0&%3"((25> 
'",+#(< 45 *:2( ("3*2%5T + *"3:52X/" 1%& &"'/325> =4T +33%/5*25> 1%& NYr]6-@IZ@^w@Y 7( '",+#T $:"&" 6-@Ic]@T IT NT IYT 

MYT @YYT IYYT NYYT ?YYT `YYT @YYY^ +5' =5T +33%/5*25> 1%& @YZQY 7( '",+#T 8# /(25> +5 270&%\"' (#53:&%52;+*2%5 

(3:"7" 2( 0&%0%("'< 

=:" 0&%0%("' "5:+53"7"5* 2( 2,,/(*&+*"' 25 J2>/&" Q<-<@< =:" 8+(23 2'"+ 2( *% &"0,+3" *:" 0&"("5*,# '"125"' A)BBC 

/0,25G +5' '%$5,25G (#53:&%52;+*2%5 (3:"7" &"X/2&25> + *27" 25*"&\+, =4r=5 ](0"3212"' 25 i@Nj^ $2*: +5 "5:+53"' 

(3:"7" &"'/325> *:2( *27" *% @Y 7(< P 0%$"& &+7025> 0&%3"'/&" 2( /("'T $:"&" *:" 0%$"& %1 *:" /0,25G A)BBC 2( 
&+70"' /0 1&%7 + 3+,3/,+*"' 252*2+, 0%$"& ,"\", 8# ("5'25> 0%$"& /0 3%77+5'( 1&%7 *:" 6%'" S /5*2, *:" 6%'" S :+( 

%8*+25"' (#53:&%52;+*2%5 *% *:" /0,25G (2>5+,< P3X/2(2*2%5 %1 *:" /0,25G (2>5+, 2( 25'23+*"' *% *:" FL %5 *:" '%$5,25G 

A)BBC (270,# 8# ("5'25> 0%$"& '%$5 3%77+5'(< 45 *:" &+'2% 1&+7" 1%,,%$25> *:" 0%$"& 3%5*&%, 0&"+78,"T '+*+ 

*&+5(72((2%5 %5 8%*: /0,25G +5' '%$5,25G A)ABC 3+5 (*+&*<  

45J2>/&" Q<-<IT *:" 0%$"& &+7025> 0:+(" 2( 2,,/(*&+*"' 25 7%&" '"*+2,< A%$5,25G +5' /0,25G A)BC *&+5(72((2%5 (:+,, 
(*+&* +* *:" (+7" 1&+7" 5/78"&T $:23: (:+,, 8" 25'23+*"' 25 *:" ($2*3:25> 7"((+>" *% *:" FL< 6%*" *:+* *:" FL +,&"+'# 

:+( &"3"2\"' '+*+ %5 *:" DZBB)BC +5' *:/( 2( (#53:&%52;"' *% *:" 5"*$%&GT +5' *:" &",+*2\" *2725> 8"*$""5 '%$5,25G 

A)BC +5' DZBB)BC 2( G5%$5 1&%7 W- (2>5+,25>T 45 J2>/&" Q<-<IT '%$5,25G *&+5(72((2%5 (*+&*( +* *27" 25(*+5* t1

]$:23: 3%&&"(0%5'( *% t4 c t5 25 J2>/&"  Q<-<@^T $2*: (%7" %11("* &",+*2\" *% *:" 1&+7" *2725> %1 *:" B)4BC< =:" %11("* 2( 

25'23+*"' *% *:" FL 25 *:" ($2*3:25> 3%77+5'< F0,25G *&+5(72((2%5 (:+,, (*+&* $2*: + *2725> %11("* &",+*2\" *% *:" 

'%$5,25G A)BCT 2<"<T +* t1rT0r T $:"&" 2( *:" '",+# %1 *:" 12&(* '"*"3*"' 0+*: 7"+(/&"' %5 B)4BC +5' T0 c @YIN 3:20 

25*"&\+,(T +( (0"3212"' 25 i@Nj 

J%& /0,25G &+7025>T + 0&"'"125"' ("**25> %1 +,, A)BBC 82*( 2( 0&"1"&+8,# /("' *% 7+G" 2* 0%((28," *% 3%,,"3* +,, 
*&+5(72**"' "5"&># 1%& 252*2+, (#53:&%52;+*2%5 25 *:" 6%'" S &"3"2\"& $2*:%/* 3+&25> %5 7%'/,+*2%5< F0,25G A)BBC 
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0%$"&"& 2( &+7+70"' /0 $2*: %5" (*"0 0"& (,%*%*< 45 *:" &+7+702025> 0:+("T"T '%$5,5,25G =)B)B 8282*( 1&%7%7 *:" 6%'" S (:%/,' 8" ("*"* *% 

g/0h< P( (%%5 +(+( *:" 6%'" S &"3"2\"& :+( 8""5 &",2+8,# (#53:&%52;"' *% *:" /0,25GT *:" 6%6%'" S (:+,, "5*"& 0%$"$"&

3%5*&%,%, %0"&+*+*2%5T 2<"<"<T *&+5(72* /0H'%$5 0%$"&"& 3%5*&%,%, 3%77+5'( +5' "\+,/+*" *:" =)B 25151%&%&7+*+*2%5 &"3"2\"' %5 *:" 

/0,25G A)B)BBC ]*27" 25(5(*+5* t2 2525 J2J2>/&" Q<Q<-<-<I^I^< 45Z(#(#53 '"*"3*2%5 2( *"(*(*"' 25 6%'" S (2(272,+&,&,# +( 1%1%& )KPBC

0&0&"+78,8,"("( 8+("' %5 *:&:&"("(:%,'('(< =:" FL 2( 25151%&%&7"' $:"5 6%'" S %8*+25( 25Z(#(#53 *:&%&%/>: *:" =)B 0+**"&5&5 &"&"3"2\"' %5

*:*:" '%$5,25G<

6%6%*" *:+* *:" 6%6%'" S /0,25G &"&"3"2\2\"& 3+5 3%,,"3* *:*:" "5"&>&># 1%1%& *:*:" "5*2&" &+&+702525> 0:+("("T 5%* %5,#,# *:*:" "5"&>&># %1 *:*:" ,+,+(* 

(,(,%*< J/&*&*:"&7&7%&"&"T +( *:"&"&" 2( 5% 7%'/,+*2%5 0&"&"("("5* %5 *:" A)BBCT 2* 2( 0%((28," *% +3:2"\" + \"&#&# ,+&>&>" 0&%&%3"((25>

>+25 +*+* *:" &"3"2\"&T "X/+, *% +,+,, IM?Y 3:20(0( ]-N-N 'S'S^< =:2:2( +,+,,%$%$( 1%&%& \"&# 0%$"&"& "1"1123232"5*T :2:2>:,# ("3/&" '"*"3*2%5 %1%1 *:" 

A)A)BBC *&+5(72((2%5 25 *:" 6%6%'" S<S< [5[5" 0%((282,2*# 2( *% /(" 0"+G '"*"3*2%5 25 ,%5>Z*"*"&7&7 '",+,+# 0%$"& (0"3*&/7

"("(*27+*+*2%5(T $:2:23: 1%&%& 25(5(*+53" 3+5 8" 3+,3/,+*+*"' $2*: + 7+*+*3:"' 12,*"&"&<

=:=:" 252*2+, '%$5,25G A)BBC 0%$"& ,"\", 2( '"*"&725"' 25 *:" (+7" 1+(:2%5 +( 25 *:" 0&"("5* 0&%3"'/&"T 2<"<T 8# /(25>

*:*:" 252*2+, '%$5,25G A)BC 0%$"& ,"\", 4L 0&"&"("5* 25 *:" gK+'2%2% W2525G D"*/*/0HPHP''2*2%5 K"X/"(*h*h 7"((+>"(< D"**25> %1 *:"

25252*2+, 0%$"& 2( 270,","7"5*+*+*2%5 '"0"5'"5*< 41 0&2%& 251%1%&7&7+*2%5 %5 *:" '2(2(*+*+53" 8"*$*$""5 FL +5' 6%'" S %& + 0+*:*: ,%((

7"7"+(/&"7"7"5* 2( +\+2,+8," 25 *:" K6BT *:2( 3+5 8" /("' 1%& 7%7%&" *2>:* ("**25> %1 *:" 252*2+, '%$5,25G A)BBC 0%$"&

,","\",< 41 5% '2(2(*+*+53" %& 0+*:*: ,%(( 251%1%&7&7+*2%5 2( +\+2,+8,","T + g8&%&%+'3+(* 0%$"& ,"\",h,h 5""'( *% 8" "70,%,%#"'< =% ("3/&"&"

&"&"3"0*2%5 %1 *:*:" '%$5,25G A)BBCT 2*( 25252*2+, 0%$"& (:(:%/,',' 2525 +5# 3+("(" 8" 3:%("("5 (%(%7"$:+* :2>2>:"& *:*:+5 5""'"'
+33%&'2'25> *% 0&0&"Z3+,3/,+*+*2%5(< =:2:2( 7"+5( *:+* +(+( (%%5 +(+( *:" 255"& 0%$"&"& 3%5*&%,%, ,%%0 (*+&+&*( %0"&+*+*2%5 ]*27" 25(5(*+5* t2 2525

J2J2>/&" Q<Q<-<-<I^I^T 2* 2( \"&# ,2G",# *:+* '%$5,5,25G 0%$"&"& 2( &+7+70"' '%$5 12&(*< 45 *:" 0&0&%0%("' 1+(+(* (#53:&%52;+*2%5 (3:"7"T"T

("("**25> %1 252*2+, '%$5,25G 0%$"& 2( 7/3: ,"(( 3&2&2*23+, *:+5 25 *:" K",VVHNHM (3(3:"7" +( + (%(%7"$:+* *%% :2>: 0%$"& 

$%$%/,' 8" "70,%#"' %5,# 1%& + \"&# (:%&* *27" 25*"&\+,<

A)A)BC ("*/0 1+2,/&" 25 *:" 6%6%'" S 2( 2'"5*212"' $:$:"5 5% /0,25G (#53:&%52;+*2%5 2( %8*+25"' $2$2*:25 *:" 0&"+78," 0"&2%'<
4545 *:*:" 3+("("T *:*:" '%$5,25G A)BBC *&+5(7(72((2%5 (:(:%/,',' 8" (*%00"' +* *:*:" "5' %1 *:*:" 0&"&"+78,"," 2525*"*"&\&\+,<,< D*%*%0 %1 '%$5,25G

*&+5(72(2((2%2%5( (:+,, 8" 2'"5*212"' 25 *:" FL 8# 7"+5( %1 + 1+(* AW A)BBC (#53:&%&%52;2;+*2%5 (*+*+*/*/( '"*"*"3*2%5 (3:"7" +5'

(*(*%0 1/1/&*&*:"& /0,25G *&+&+5(7(72((2%5(<(< J/&*&*:"& :+5',25> %1 A)BC ("("*/0 1+1+2,/&"&" 3%/,' 8" '%5" 25 ("("\"&+&+, $+#(<(< J%& 25(*(*+53"T +

5"$ +*+**"7"70*0* 3%/,' 8" 7+'" + 0&0&"'"125"' *27" +1+1*"&"& *:" 12&(* *&#<#< P,*"&"&5+*2\",#T#T *:" 0:#(23+, 3:+55", &"3%512>/&+*+*2%5 

1+1+2,/&"&" 0&%&%3"'/&"&" +( '"125"' 2525 i@i@Mj<j< 3%/,',' +00,#,# +,(% 1%1%& *:*:2( 5"$ (3(3:"7"<

4545*&%'/32525> "5:+53"7"5*( (/(/3: +( *:*:%("(" '"(3(3&28"' +8%\" 3+5 8" '%5" 8# '"1252525> gD#53:&%&%52;2;+*2%5 )&%&%3"'/&"&" Bh 2525
+''2*2%5 *% 0&0&%3"'/&"("( P +5' S +,+,&"+'# (0"3212"' 25 i@Nj< =:" 270+3* %5 :2:2>:"& ,+#"&(T *:" 25*5*"&"&+3*2%5 $2*: 0%$"&"&

3%5*&%,%,T +5' 25 $:2:23: (3"5+&2%(%( + 5"$ (#53:&%52;+*2%5 0&0&%3"'/&" 7+# 8" +00,2"' +&+&" 1%&%& 1/&/&*:"& (*/'#<

FiFigure 7.3.1: Enhancnced prprococedure foror DCH establblishmhmentnt.
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Figure 7.3.2: Illustration of the enhanced uplink/downlink synchronization scheme. 

7.4 Shorter Frame Size for Improved QoS 

K"'/325> *:" 72527/7 ==4 (/00%&*"' 1&%7 *:" @Y 7( 25 K",M *% + ,%$"& \+,/" 7+# &"'/3" *:" *&+5(1"& '",+# *:&%/>: + 

&"'/3"' F/ *&+5(1"& '",+# +5' &"'/3"' '",+#( '/" *% ==4 +,2>57"5* ]253%725> '+*+ *% 8" *&+5(72**"' :+( *% $+2* /5*2, 
*:" (*+&* %1 *:" 5"9* ==4^< P &"'/3"' ==4 7+# +,(% +,,%$ 1%& &"'/3"' 0&%3"((25> *27" +( *:" 0+#,%+' (2;"( +&" &"'/3"' 

3%70+&"' *% + ,+&>"& ==4T + (:%&*"5"' &%/5'*&20 *27" 25 6%'" S 3%5*&%,,"' :#8&2' PK_ 0&%*%3%,( +5' &"'/3"' ,+*"532"( 

25 (%7" (3:"'/,25> (3:"7"(< K"'/3"' '",+#( 7+# +,(% &"(/,* 25 + :2>:"& (#(*"7 *:&%/>:0/* +5' 8"**"& &"(%/&3" 

/*2,2;+*2%5< 

=:/(T *:" 7+e%& *+&>"*( 1&%7 + 0"&1%&7+53" 0%25* %1 \2"$ $2*: + &"'/3"' /0,25G ==4 +&"O  

Z 270&%\"' "5'Z/("& X/+,2*# 

Z 253&"+("' /("& +5' (#(*"7 *:&%/>:0/* 

Z (2>52123+5* '",+# &"'/3*2%5 

=:" 25*&%'/3*2%5 %1 + &"'/3"' ==4 (:%/,' *+G" *:" 1%,,%$25> +(0"3*( 25*% +33%/5*O 

Z L5'Z/("& '",+#< P5# &"'/3"' ==4 3%5(2'"&"' (:%/,' &"(/,* 25 *:" 0%((282,2*# 1%& + (2>52123+5* &"'/3*2%5 25 /0,25G 

'",+# $:2," (*2,, (/00%&* &"+(%5+8," 0+#,%+'(< 

Z B:%23" %1 (:%&*"& ==4< 4* 2( 0&"1"&+8," 21 *:" K",M 72527/7 ==4 %1 @Y 7( 2( + 7/,*20," %1 *:" &"'/3"' ==4 

3%5(2'"&"'< =:" %8\2%/( 3:%23" 2( + I 7( ==4T $:23: +,(% 2( +5 +,2>57"5* *% *:" (:%&* ==4 +'%0*"' 1%& CDZ

ADBC< 

Z W25G 0"&1%&7+53"< =:" 251,/"53" %1 + (:%&* ==4 %5 ,25G 0"&1%&7+53" 5""' *% 8" 3%5(2'"&"'< 

Z B:+55", (*&/3*/&"< D/00%&* %1 ("&\23"( +5' +00,23+*2%5( /(25> K",M 3:+55",( (:%/,' 8" 3%5(2'"&"'< =:" %0"&+*2%5 

%1 FL 3%5*&%,,"' =JB (","3*2%5 5""' *% 8" *+G"5 25*% +33%/5*< P5# 253&"+(" 25 FL 0"+GZ*%Z+\"&+>" &+*2% (:%/,' 

8" +5+,#;"' +5' G"0* ,%$< 

Z B%70,"92*#< P5# 3%70,"92*# 253&"+(" '/" *% + &"'/3"' ==4 (:%/,' 8" 3,"+&,# 7%*2\+*"' 8# + 3%&&"(0%5'25> 

0"&1%&7+53" >+25< 

UL DPCH 

 t1
 t2

10 ms-radio frame (SFN ) 

power ramping 

DPCCH at  
initial power  
level 

acquisition of UL DPCH, 
start  of  power control  

slot 
(0.667 ms) 

closed-loop power controlled transmission 

DPDCH 

DPCCH 

10 ms-radio frame (SFN + 1)

 t3

DL DPCH 

DL-UL offset

T
0
 + 

data  transmission 

end of first 
frame 

start  of first 
frame 
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7.5 Signalling to support the enhancements 

7.5.1 Downlink signalling 

7.5.1.1 Basic considerations 

4* 3+5 8" +((/7"' *:+* *:" %0"&+*2%5 %1 "5:+53"' /0,25G ABC &"X/2&"( (%7" 5"$ (2>5+,,25> 25 '%$5,25G '2&"3*2%5< 

d:"*:"& *:2( $%/,' 8" ]:#8&2'^ PK_ &",+*"'T (3:"'/,25> &",+*"'T %& (%7"*:25> ",(" 2( 1%& 1/&*:"& '2(3/((2%5< 

=:"&" +&" (%7" &"X/2&"7"5*( 1%& *:" 0:#(23+, 3:+55", (*&/3*/&" 1%& W@ (2>5+,,25> 25 '%$5,25GO 

Z =:" W@ (2>5+,,25> 25 '%$5,25G (:%/,' 8" 25'"0"5'"5* 1&%7 CDZADBC %0"&+*2%5O FL (:%/,' 5%* 8" &"X/2&"' *% 

(/00%&* CDZADBC %0"&+*2%5 +* *:" (+7" *27" $2*: LZABC 25 /0,25GT 8/* 2* (:%/,' 8" 0%((28," *% :+\" LZABC 25 

/0,25G +5' CDZADBC 25 '%$5,25G +* *:" (+7" *27"<  

Z A",+#( (:%/,' 8" G"0* ,%$< 

Z D2>5+,,25> (:%/,' 8" 0%((28," +,(% $:"5 *:" FLs( ABC 2( 25 DC[< =:" (/00%&* %1 LZABC 25 DC[ 2( JJD<  

Z D2>5+,,25> &",2+82,2*# +5' %\"&:"+' (:%/,' 8" 3%5(2'"&"'< 

Z D2>5+,,25> 0"+G 0%$"& +5' +\"&+>" 0%$"& &"X/2&"7"5*( 25 *:" '%$5,25G (:%/,' 8" 3%5(2'"&"'< 

7.5.1.2 Downlink signalling multiplexed on existing channel  

L78"''25> *:" "5:+53"' /0,25G (2>5+,25> 82*( 25*% +5 "92(*25> '%$5,25G 3%'" 3:+55", 3%/,' 8" '%5" "<>< 8#O 

Z )/53*/&25> A)ABC 82*( 

Z 45*&%'/325> + 5"$ '%$5,25G A)BC (,%* 1%&7+* ]"<>< 8# 3&"+*25> + ("0+&+*" A)BBC 12",'^ 

Z [*:"& 7"+5( 25*&%'/325> (0+3" 1%& *:" (2>5+,,25> 82*( 25 *:" A)BC 

E/,*20,"925> *:" (2>5+,,25> %5 *:" "92(*25> 3:+55", '%"( 5%* 3%5(/7" +''2*2%5+, '%$5,25G 3%'"( %& &"X/2&" *:" FL *% 

&"3"2\" +5# +''2*2%5+, 3%'" 3:+55",(< C%$"\"&T +''2*2%5+, A)ABC 0%$"& 2( &"X/2&"' 25 %&'"& *% 3%70"5(+*" *:" ,%(* 

"5"&># %1 *:" A)ABC 82*( (*%,"5 1%& (2>5+,25> $:23: 7+# &"(/,* 25 +''2*2%5+, '%$5,25G 25*"&1"&"53"< J/&*:"&T +,, *:" 

'"(2>5( *#023+,,# 1+3" + *&+'"%11 8"*$""5 *:" &"X/2&"' 0%$"& 1%& *:" (2>5+,,25> 82*( +5' 5/78"& %1 A)BC 82*( /("' 1%& 

(2>5+,,25><   

7.5.1.3 Downlink signalling on a new code channel 

=:" "5:+53"' /0,25G (2>5+,25> 82*( 3%/,' 8" ("5* %5 + 5"$ '%$5,25G 3%'" 3:+55", "<>< 8#O 

Z 45*&%'/325> + 5"$ '"'23+*"' 3%'" 3:+55", 1%& "+3: FL 1%& *:" (2>5+,,25> 

Z 45*&%'/325> + 5"$ (:+&"' 3%'" 3:+55",](^ 1%& *:" (2>5+,,25> 

45*&%'/325> + 5"$ '"'23+*"' %& (:+&"' 3%'" 3:+55",](^ '%"( 5%* &"X/2&" 7%'2123+*2%5 %1 *:" "92(*25> 3:+55", (*&/3*/&"< 

C%$"\"&T 2* 3%5(/7"( +''2*2%5+, '%$5,25G 3%'"](^ +( $",, +( &"X/2&"( *:" FL *% &"3"2\" +''2*2%5+, 3%'" 3:+55",](^< [5 

+ (:+&"' 3%'" 3:+55",T (2>5+,,25> 1%& 7/,*20," FL( 3%/,' 8" 7/,*20,"9"' %5 + (+7" (:+&"' 3%'" 3:+55",< [5" 7"*:%' %1 

*:" 7/,*20,"925> 2( *% +,,%3+*" 7/*/+,,# %&*:%>%5+, (#78%, 0+**"&5( *% 2'"5*21# +5' 3+&&# (2>5+,25> 1%& "+3: FL ]2<"< 

3%'" 7/,*20,"925>^< =:" %*:"& 7"*:%' 2( *% +,,%3+*" '211"&"5* *27" 0"&2%'( *% 2'"5*21# +5' 3+&&# (2>5+,25> 1%& "+3: FL  

]2<"< *27" 7/,*20,"925>^< B%7825+*2%5 %1 8%*: *27" +5' 3%'" 7/,*20,"925> 2( +,(% 0%((28,"< =&+5(72((2%5 %1 *:" (2>5+,25> 

25 5"$ 3%'" 3:+55",](^ +,(% &"X/2&"( +''2*2%5+, '%$5,25G *&+5(72* 0%$"& +5' :"53" 7+# &"(/,* 25 +''2*2%5+, '%$5,25G 

25*"&1"&"53"< 
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7.5.2 Uplink signalling 

7.5.2.1 Basic considerations 

[0"&+*2%5 %1 "5:+53"' /0,25G ABC 7+# +,(% &"X/2&" (2>5+,,25> 25 *:" /0,25G '2&"3*2%5< d:"*:"& *:2( $%/,' 8" ]:#8&2'^ 

PK_ &",+*"'T (3:"'/,25> &",+*"'T %& (%7"*:25> ",(" 2( 1%& 1/&*:"& '2(3/((2%5< 

=:"&" +&" (%7" &"X/2&"7"5*( 1%& *:" 0:#(23+, 3:+55", (*&/3*/&" 1%& W@ (2>5+,,25> %5 /0,25GO 

Z =:" W@ (2>5+,,25> 25 /0,25G (:%/,' 8" 25'"0"5'"5* 1&%7 CDZADBC %0"&+*2%5O FL (:%/,' 5%* 8" &"X/2&"' *% 

(/00%&* CDZADBC %0"&+*2%5 +* *:" (+7" *27" $2*: LZABC 25 /0,25GT 8/* 2* (:%/,' 8" 0%((28," *% :+\" LZABC 25 

/0,25G +5' CDZADBC 25 '%$5,25G +* *:" (+7" *27"<  

Z A",+#( (:%/,' 8" G"0* ,%$< 

Z D2>5+,,25> (:%/,' 8" 0%((28," +,(% $:"5 *:" FLs( ABC 2( 25 DC[< =:" (/00%&* %1 LZABC 25 DC[ 2( JJD<  

Z =:" "11"3* %1 )PK 5""'( *% 8" *+G"5 25*% 3%5(2'"&+*2%5 $:"5 '"(2>525> (2>5+,,25> 3:+55", 1%& *:" /0,25G< 

Z =:" &",+*2\" 0%$"& %11("*( 8"*$""5 \+&2%/( /0,25G 3:+55",( 5""'( *% 8" ("* +00&%0&2+*",# (% +( *% +3:2"\" &",2+8," 

(2>5+,,25> $:2," +* *:" (+7" *27" %0*272(25> 0"+G +5' +\"&+>" 0%$"& &"X/2&"7"5*( +* *:" FL< 

Z D2>5+,,25> &",2+82,2*# (:%/,' 8" 8+,+53"' $2*: 725272;25> %\"&:"+'< 

Z D2>5+,,25> 3:+55", 3+5 8" ("5* *27" +,2>5"' %& 5%* *27"Z+,2>5"' $2*: *:" "5:+53"' /0,25G ABC<  =:" "11"3* %1 

*27" +,2>5"' %& 5%* *27" +,2>5"' 3%5*&%, 3:+55", %5 6%'"ZS '"3%'25> *27"T ("3*%& *:&%/>:0/*( "*3< (:%/,' 8" 

3%5(2'"&"'< 

7.5.2.2 Coding, multiplexing and mapping options 

=+8," Q<M<I 0&%\2'"( + ,2(* %1 0+&+7"*"&( +5' 0%((28," %0*2%5( &",+*"' *% 3%'25>T 7/,*20,"925> +5' 7+0025> %1 *:" FW 

(2>5+,,25>< P,, %1 *:"(" %0*2%5( 3+5 8" 3%7825"' +5' *:" \+,/" %1 "+3: 3%7825+*2%5 3%/,' 8" "\+,/+*"'< D%7" %1 *:" 

&"(/,*25> 3%7825+*2%5( +&" '"(3&28"' +5' "\+,/+*"' 25 ("3*2%5 V<I<N 

Table 7.5.2: UL signalling coding, multiplexing and mapping options 

Parameter Options Comments 

TTI 10 ms / 2 ms 2 ms is to illustrate a shorter TTI value 

Timing relative to 
E-DCH transmission 

Aligned / prior 

Transmission prior to E-DCH transmission provides 
possibility for early decoding procedure, but implies 
longer HARQ delays or reduced processing time in 
the UE 

CRC Yes / no 

Coding 
CC / Block / Repetition / 

Hybrid 

Repetition coding allows for early UL signalling 
decoding and may reduce buffering requirement in 
the Node B 

Mapping 
(E-)DPDCH / DPCCH / 

E-DPCCH 

(E-)DPDCH and DPCCH mapping are described in 
section 7.5.2.2.1 and 7.5.2.2.2 respectively.  

Mapping the control bits on a new code channel is 
described in section 7.5.2.2.3; using SF=256 allows 
mapping of UL signalling bits with either 2 ms or 
10 ms TTI. 

7.5.2.2.1 Mapping on (E-)DPDCH 

=:" FW (2>5+,,25> 82*( 3%/,' 8" 7+00"' %5 *:" A)ABC %& LZA)ABC /(25> %5" %1 *:" +00&%+3:"( '"(3&28"' 25 *+8," 

Q<M<-< 

Ex. 1027 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00957

Page 34 of 180



Release 6 

3GPP 

3GPP TR 25.896 V6.0.0 (2004-03)34

Table 7.5.3: UL signalling mapping options on DPDCH 

Mapping option Applicable 
TTI 

Backward 
compatible 

Payload Comments 

DPDCH as a TrCH 10 Yes Large 

Described in section 7.5.2.2.1.1. 
Implies that the UL signalling 
transmission is frame aligned with the 
DPCH. 

(E-)DPDCH  with TDM 2/10 (Yes) Large 
This approach is described in section 
8.4.1.1.2.2. 

7.5.2.2.1.1 Mapping on DPDCH using a TrCH 

P((/725> @Y 7( ==4T *:" FW (2>5+,,25> 82*( 3+5 8" 7+00"' %5 *:" A)ABC /(25> +5 25Z8+5' (2>5+,,25> +00&%+3:< FW 

(2>5+,,25> 2( *:"&"1%&" 3%5(2'"&"' +( + &">/,+& *&+5(0%&* 3:+55", +5' 2( 7/,*20,"9"' $2*: %*:"& *&+5(0%&* 3:+55",( +5' 

7+00"' %5 *:" A)ABC< =:" FW (2>5+,,25> "&&%& &+*" 3+5 8" 3%5*&%,,"' 8# +'e/(*25> *:" &+*" 7+*3:25> 0+&+7"*"& +5' 

+''25> + BKB< 

=:" 6%'"ZS 0&%3"'/&" 1%& LZABC '"3%'25> 2( :2"&+&3:23+, 25 *:" ("5(" *:+* *:" 6%'" S 12&(* :+( *% '"3%'" *:" A)ABC 

*% :+\" +33"(( *% *:" FW (2>5+,,25> 82*( +5' (/8("X/"5*,# '"3%'" *:" LZA)BC< J&%7 + ,+#"&25> 0%25* %1 \2"$ *:2( 
+00&%+3: 270,2"( *:+* + *&+5(0%&* 3:+55", $%/,' 8" *"&725+*"' +* *:" 6%'"ZS< =:" %5,# 5"$ &"X/2&"7"5* %5 *:" 4/8 2( + 

7"+5 *% (2>5+, *:+* + 0+&*23/,+& =&BC 3%5*+25( *:" FW (2>5+,,25> 82*(< 

[5" (2>52123+5* 8"5"12* $2*: *:2( +00&%+3: 2( *:" 8+3G$+&' 3%70+*282,2*# $2*: "+&,2"& &","+("(< 45'""' *:" FW (2>5+,,25> 

82*( +&" &"3"2\"' +( +5# %*:"& =&BC 8# *:" ,">+3# 6%'" S +5' *:" K6B 3+5 (270,# '2(3+&' *:" '+*+ %& "\"5 /(" 2* 1%& 

&"(%/&3" 7+5+>"7"5*< 

7.5.2.2.2 Mapping on DPCCH 

=:" FW (2>5+,,25> 82*( 3%/,' 8" 7+00"' %5 *:" A)BBC /(25> %5" %1 *:" +00&%+3:"( '"(3&28"' 25 *+8," Q<M<N< 

Table 7.5.4: UL signalling mapping options on DPCCH 

Mapping option Applicable 
TTI 

Backward 
compatible 

Payload Comments 

Rel-5 TFCI approach 10 (Yes) <8 bits 
Straightforward approach. Implies that 
the UL signalling transmission is frame 
aligned with the DPCH. 

Split mode TFCI 10 No <8 bits 
Replication of downlink approach in 
the uplink. May not need frame 
alignment with DPCH (FFS) 

Bit stealing (e.g. FBI) 10 (Yes) Small 
Impacts performance of DPCH and 
may prevent use of existing features 
(e.g. closed loop diversity or SSDT) 

New slot format(s) 2/10 No Unlimited 
Offers the most flexibility at the price 
of backward compatibility. 

7.5.2.2.3 Mapping on a new code channel 

=:2( +00&%+3: 3%5(2(* 25 7+0025> *:" FW (2>5+,,25> 82*( %5 + 5"$ 0:#(23+, 3%'" 3:+55",< =+8," Q<M<M 0&%\2'"( + 

(/77+&# %1 *:" G"# +(0"3*( %1 (/3: +00&%+3:< 

Table 7.5.5: UL signalling mapping options on new code channel 

Mapping option Applicable 
TTI 

Backward 
compatible 

Payload Comments 

New code channel 2/10 Yes Unlimited 

Straightforward approach which offers 
a maximum of  flexibility and is fully 
backward compatible. Potential PAR 
issues. 
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7.6 Miscellaneous enhancements 

7.6.1 Support for enhanced channel estimation 

A">&+'"' 0"&1%&7+53" %1 3:+55", "(*27+*2%5 ,"+'( *% +5 253&"+("' D6K &"X/2&"7"5* 1%& *:" (+7" SWLK *+&>"*< J%& *:" 

:2>:"& '+*+ &+*"( 3%53"2\"' 1%& LZABCT +5# &"'/3*2%5 25 *:" :2>: D6K &"X/2&"7"5* 3%/,' ,"+' *% :2>:"& (#(*"7 
3+0+32*#< [5" 0%((28," *"3:52X/" *% &"'/3" *:" &"X/2&"' D6K 2( *% +,,%$ 1%& 8"**"& 3:+55", "(*27+*2%5 *"3:52X/"( +* *:" 

&"3"2\"&< W@ *"3:52X/"( *% 1+32,2*+*" 8"**"& 3:+55", "(*27+*2%5 +* *:" &"3"2\"& (:%/,' 8" 3%5(2'"&"'< =:"(" 253,/'"O 

Z =&+5(72((2%5 %1 +''2*2%5+, 02,%* "5"&># 

Z A+*+ +2'"' 3:+55", "(*27+*2%5 

Z E%'212"' 0%$"& 3%5*&%, 0&%3"'/&" 

=% e/(*21# *:" /(" %1 +5# W@ 8+("' "5:+53"' 3:+55", "(*27+*2%5 *"3:52X/"(T *:" 1%,,%$25> (*/'2"( 7/(* 8" 3%5'/3*"'< 

Z 453&"7"5*+, 8"5"12* %1 +5# "5:+53"' W@ (3:"7" %\"& "92(*25> 7"3:+52(7( 

{ 470+3* %5 ,25G 0"&1%&7+53" 

{ 470+3* %5 (#(*"7 3+0+32*# 

Z 470+3* %5 )PK +5' +((%32+*"' 3",, 3%\"&+>" 

Z 470+3* %5 &"3"2\"& 3%70,"92*# 

Z S+3G$+&' 3%70+*282,2*# 

8 Physical Layer Structure Alternatives for Enhanced 
Uplink DCH 

8.1 Relationship to existing transport channels 

4* &"7+25( *% 8" '"*"&725"' $:"*:"& *:"&" $2,, 8" + 5"$ *&+5(0%&* 3:+55", +''"' *% KP6 (0"32123+*2%5< F0,25G 

"5:+53"7"5*( 7+#  

Z 3%5(2(* %1 7"*:%'( ,272*"' %5 270&%\25> *:" /*2,2;+*2%5 %1 "92(*25> *&+5(0%&* 3:+55",( %& 

Z 25*&%'/3" 7"*:%'( *:+* &"X/2&" 5"$ *&+5(0%&* +5' 0:#(23+, 3:+55",(

45 %&'"& *% "53%70+(( 8%*: 0%((282,2*2"(T *:" *&+5(0%&* 3:+55", 2( &"1"&&"' :"&" +( LZABC< 

8.1.1 Transport Channel Structure 

=% (/00%&* (%7" %1 *:" "5:+53"7"5*( 3/&&"5*,# /5'"& 3%5(2'"&+*2%5T + 5"$ *&+5(0%&* 3:+55", *#0"T *:" LZABCT 2( 

25*&%'/3"'< A"0"5'25> %5 1/*/&" '"32(2%5( %5 $:23: "5:+53"7"5*( *% (/00%&* +5' :%$ *% (/00%&* *:"7T *:" LZABC 

7+# %& 7+# 5%* 8" 2'"5*23+, *% *:" ABC<  

45 %&'"& *% 125' + (/2*+8," (*&/3*/&" 1%& (/00%&*25> *:" LZABCT *:"&" +&" (%7" 2((/"( *:+* 5""' *% 8" +''&"(("'O 

Z =:" 5/78"& %1 LZABC( (/00%&*25> (27/,*+5"%/( *&+5(72((2%5 

Z D*+*23 %& ("72Z(*+*23 ==4<  

Z [5" %& 7/,*20," BB=&BC(< L2*:"& %5" %& 7/,*20," /0,25G BB=&BC( +&" &"X/2&"'T '"0"5'25> %5 *:" 0:#(23+, 

3:+55", (*&/3*/&" +'%0*"'<  

45 J2>/&" `<@<@T + >"5"&23 (*&/3*/&" 2( 2,,/(*&+*"'T 5%* 7+G25> +5# 0+&*23/,+& +((/70*2%5 %5 *:" 5/78"& %1 BB=&BC(T LZ

ABC( %& *:" ==4( (/00%&*"'< J%& LZABC( /(25> ]:#8&2'^ PK_T + 5"$ EPBZ" "5*2*# 2( 25*&%'/3"' *% :+5'," *:" 
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&"*&+5(72((2%5 0&%*%3%, 25 + (272,+& $+# +( 1%& CDZADBC< 45 +5# (3:"7" $2*: 7%&" *:+5 %5" EPBZ"T *:"&" $2,, 8" + 

'"0"5'"53# 8"*$""5 *:" EPBZ" "5*2*2"( +(T +33%&'25> *% ("3*2%5 Q<I<-T + (25>," PB!H6P! 0"& /0,25G ==4 2( /("'< 

=:/(T 21 7/,*20," LZABC( +&" (/00%&*"'T + &"*&+5(72((2%5 &"X/"(* 2( \+,2' 1%& +,, LZABC( /(25> :#8&2' PK_ 25 *:" 

3%&&"(0%5'25> 25*"&\+,< 

Figure 8.1.1: Simplified illustration of possible transport channel structures. 

8.1.1.1 Number of E-DCHs 

D/00%&*25> %5,# %5" LZABC 7+# (270,21# *&+5(0%&* 3:+55", 7/,*20,"925> +5' &"'/3" *:" +7%/5* %1 +''2*2%5+, %/*8+5' 

(2>5+,25>< EPB ,+#"& 7/,*20,"925> 7+# 8" /("' *% (/00%&* ](27/,*+5"%/(^ *&+5(72((2%5 %1 7/,*20," EPBZ' 1,%$( 

]0%((28,# $2*: '211"&"5* 0&2%&2*2"(^ 25*% + (25>," *&+5(0%&* 3:+55",< 458+5' (2>5+,25> 7+# 8" /("' 1%& ("0+&+*25> *:" 

&"3"2\"' '+*+ 25*% '211"&"5* EPBZ' 1,%$( 25(*"+' %1 &",#25> %5 *:" =JB4< 

D/00%&*25> 7/,*20," LZABC( 7+# +,,%$ 1%& >&"+*"& 1,"9282,2*# 8/* 7+# &"X/2&" 7%&" %/*8+5' (2>5+,25> 3%70+&"' *% + 

(25>," LZABC< [5" LZABC 3+5 8" ("* /0 1%& "+3: EPBZ' 1,%$< [/*8+5' =JB4 (2>5+,25> 2( /("' *% '"7/,*20,"9 *:" 

&"3"2\"' '+*+ 25*% 7/,*20," *&+5(0%&* 3:+55",(HEPBZ' 1,%$(< 

=:" 25*"&+3*2%5 $2*: =JB (","3*2%5 5""'( *% 8" 3%5(2'"&"'< P33%&'25> *% K",MT ,%>23+, 3:+55",( 25 *:" /0,25G :+\" 

+8(%,/*" 0&2%&2*#T 2<"<T *:" FL (:+,, 7+9272;" *&+5(72((2%5 %1 :2>: 0&2%&2*# '+*+ 25 "+3: ==4< d:"*:"& *:2( &/," 2( *% 8" 

7+25*+25"' 1%& *:" LZABC %& 5%* 2( JJDT +,*:%/>: *:" =JB (","3*2%5 5""'( *% *+G" 8%*: ABC( +5' LZABC( 25*% 

+33%/5*< 41 *:" K",M 0&25320," 2( &"*+25"'T =JB (","3*2%5 +5' EPBZ" ]21 +00,23+8,"^ 7/,*20,"925> 7/(* 8" e%25*,# 

'"(2>5"' 25 %&'"& 5%* *% g(*+&\"h ,%$Z0&2%&2*# EPBZ' 1,%$(< 

8.1.1.2 TTI  

P (*+*23 ==4T 2<"<T *:" (0"32123+*2%5( 7+5'+*"( + (25>," ==4 \+,/" *% 8" (/00%&*"' 8# *:" LZABCT 7+# (270,21# *:" 

0&%3"((25>< [8\2%/(,# + (*+*23 ==4 $2,, 0&%:282* *:" /(" %1 ]:#8&2'^ PK_ 25 3%5e/53*2%5 $2*: ==4( %*:"& *:+5 *:" %5" 

(0"3212"' 1%& LZABC< 

P ("72Z(*+*23 ==4T 2<"<T *:" 5"*$%&G 3%512>/&"( *:" ==4 *% /(" $:"5 3%512>/&25> *:" LZABCT 2( 25 ,25" $2*: %*:"& K",M 

*&+5(0%&* 3:+55",( +5' 7+# 8" /("1/, 25 (%7" (2*/+*2%5(<

Logical channels

MAC-d flows

TrCH multiplexing 

Mapping to phy channel(s) 

MAC-eMAC-e

MAC-d 

E-DCH E-DCH DCH
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8.2 TTI length vs. HARQ physical channel structure 

=$% '211"&"5* ==4( :+\" 8""5 7"5*2%5"' 25 3%5e/53*2%5 $2*: /0,25G "5:+53"7"5*(O "2*:"& &"/(25> *:" "92(*25> KVV 

@Y 7( ==4 %& 25*&%'/325> + (:%&*"& ]"<><T I 7(^ ==4O 

Z F(25> + @Y 7( ==4 +,,%$( 1%& &"/(25> *:" KVV A)ABC (*&/3*/&"T 253,/'25> 8+("8+5' 0&%3"((25> +5' =JB4 

(2>5+,25>< =:" '&+$8+3G 2( *:"T 3%70+&"' *% + (:%&*"& ==4T ,+&>"& '",+#(< F(25> _)D! 25 *:" /0,25G 3+5 ,"+' *% 

+5 253&"+(" 25 )PKT +,*:%/>: *:" \+,/" %1 *:" )PK 253&"+(" &"7+25( *% 8" 25\"(*2>+*"'< 

Z F(25> + I 7( ==4 +,,%$( 1%& &"'/3"' '",+#(< =:" '&+$8+3G 2( *:" 5""' 1%& + 5"$ 0:#(23+, ,+#"& 1&+7" (*&/3*/&" 

+5' =JB4Z,2G" (2>5+,25>< =:" 7%(* (*&+2>:*1%&$+&' $+# %1 (/00%&*25> + (:%&* ]I 7(^ ==4 (""7( *% 8" *:" 
25*&%'/3*2%5 %1 + 5"$ 3%'" 7/,*20,"9"' 0:#(23+, 3:+55", 25 *:" /0,25G< F(25> +''2*2%5+, 3%'"( 25 *:" /0,25G 3+5 

,"+' *% +5 253&"+(" 25 )PKT +,*:%/>: *:" \+,/" %1 *:" )PK 253&"+(" &"7+25( *% 8" 25\"(*2>+*"'< 

=:"(" ==4 ,"5>*:( %1 @Y 7( +5' I 7( +&" 3%5(2'"&"' :"&" +( "9+70,"(< 

41 LZABC /*2,2;"( 0:#(23+, ,+#"& CPK_T *:"&" 2( + 5""' *% *&+5(72* PB!H6PB! (2>5+,25> 25 + '%$5,25G 0:#(23+, 

3:+55",< 6 '"125"( *:" 72527/7 5/78"& %1 CPK_ 0&%3"(("( &"X/2&"' *% 0&%\2'" 3%5*25/%/( *&+5(72((2%5< C%$"\"&T 

253&"+(25> *:" 5/78"& %1 CPK_ 3:+55",( +,(% +''( *% &%/5' *&20 *27" +5' *:/( 6 3+55%* 8" +&82*&+&2,# ,+&>"< P 

3%70&%72(" 8"*$""5 &%/5' *&20 *27" +5' 0&%3"((25> *27" 2( %1 7+25 270%&*+53" $:"5 3%5(2'"&25> *:" (","3*2%5 %1 6< 

41 *:" +\+2,+8," *27" 1%& '%$5,25G (2>5+,25> +5' FLH6%'" S 0&%3"((25> 2( 7+'" ,%5> "5%/>: *:&%/>: (/2*+8," (","3*2%5 

%1 6T PB!H6PB! 3%/,' 8" "78"''"' 25 "92(*25> K",lVV '%$5,25G 3:+55", (*&/3*/&"T 2<"< $2*:25 + @Y 7( ==4< P5%*:"& 

%0*2%5 2( *% &"("&\" + (0"32123 12",' (:%&*"& *:+5 @Y 7( *27" 0"&2%'T 25 + '%$5,25G 0:#(23+, 3:+55", 1%& PB!H6PB! +( 2( 

'%5" 25 CDZA)BBC 1%& /0,25G 25 K",lM CDA)P< =:" '%$5,25G PB!H6PB! 12",' ,"5>*: 2( 5+*/&+,,# 25'"0"5'"5* %1 

==4 ,"5>*: 25 /0,25G< 

J2>/&" `<I<@ '"023*( *:" >"5"&+, 3%53"0* %1 *2725> 1%& LZABC CPK_ 0&%3"((< P1*"& :+\25> &"3"2\"' *&+5(0%&* 8,%3G](^ 

%5 LZABC *:" 6%'" S :+( =NBP 1%& 0&%3"((25> +5' ("5'25> +3G5%$,"'>"7"5* *% *:" FL< 45 :"&" 5% +((/70*2%5 2( 7+'" 

%5 $:23: '%$5,25G 0:#(23+, 3:+55", *:" PB!H6PB! 25 AW $%/,' 8" ("5*< S+("' %5 *:" +3G5%$,"'>"7"5* +5' 

0%((28," %*:"& 251%&7+*2%5 0&%\2'"' 8# *:" F=KP6T *:" FL '"32'"( $:"*:"& 2* &"("5'( *:" *&+5(0%&* 8,%3G](^ %& 

*&+5(72*( 5"$ *&+5(0%&* 8,%3G](^< =:" 0&%3"((25> *27" +\+2,+8," 1%& *:" FL 8"*$""5 &"3"2\25> *:" +3G5%$,"'>"7"5* +5' 

*&+5(72**25> *:" 5"9* ==4 25 *:" (+7" CPK_ 0&%3"(( 2( =UEP<  

=:" ,"5>*: %1 *:" +3G5%$,"'>"7"5* 12",' 25 AW '2&"3*,# +11"3*( *:" +\+2,+8," 0&%3"((25> *27" 25 6%'" S +5' FL<  =:" 

,"5>*: %1 *:" +3G5%$,"'>"7"5* 12",' 72>:* +,(% +11"3* *:" &"X/2&"' 0%$"& %11("* 1%& *&+5(72**25> 2*T &",+*2\" *% AW 

A)BBCT '"0"5'25> %5 *:" (3:"7"< d2*: @Y 7( ==4 +5' :2>: "5%/>: 6T +3G5%$,"'>"7"5* 3%/,' "T>T 8" "78"''"' 25 

"92(*25> 7/,*20,"925> (*&/3*/&" $2*:25 + @Y 7( ==4< =:2( 72>:* +,,%$ 7%&" (0+3" 1%& 3%'25> +5' (7+,,"& 0%$"& %11("* 

1%& *&+5(72**25> PB!H6PB! *:+5 25 *:" 3+(" $:"&" PB!H6PB! 2( 25("&*"' 25*% '%$5,25G 0:#(23+, 3:+55", $2*:25 + 

(:%&*"& *27" 0"&2%' *:+5 @Y7(<  

Figure 8.2.1. HARQ timing schematic for N=3, TTI=10 ms, as an example. 
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=+8," `<I<@ 0&"("5*( (%7" "(*27+*2%5( 1%& +\+2,+8," 0&%3"((25> *27" ==4 ,"5>*:( @Y 7( +5' I 7(T $2*: 6cIT-TNTM< =:" 

*2725> 3+,3/,+*2%5( +((/7" + &%/5'*&20 '",+# %1 Y<@ 7(< =:" +3G5%$,"'>"7"5* (2>5+, 1&%7 *:" 6%'" S 7+# 8" (0&"+' 

%\"& %5" %1 7%&" (,%*(< C%$"\"&T *:" ,%5>"& =ACK 8"3%7"(T *:" ,"(( 0&%3"((25> *27" *:"&" 2( +\+2,+8," 1%& FL +5' K6D< 

J%& ==4c@Y 7( 3+("T + =ACK c @Y 7( 2( 0%((28," 21 6c- %& ,+&>"&< d2*: ==4cI 7(T =ACK 5"3"((+&2,# :+( *% 8" (:%&*"&<  

Table 8.2.1. Examples of UE and Node B processing times with E-DCH 

TTI length (ms) N Tack (ms) TNBP+TUEP (ms) 

10 2 2 7.9 (0.8xTTI) 

10 3 2 17.9 (1.8xTTI) 

10 3 10 9.9 (1.0xTTI) 

10 4 2 27.9 (2.8xTTI) 

10 4 10 19.9 (2.0xTTI) 

2 4 2 (3 slots) 3.9 (1.95 x TTI) 

2 5 2/3 (1 slot) 7.23 (3.6xTTI) 

2 5 4/3 (2 slots) 6.56 (3.3xTTI) 

2 6 4/3 (2 slots) 8.56 (4.3xTTI) 

2 6 2 (3 slots) 7.90 (4.0xTTI) 

2 7 2 (3 slots) 9.90 (5.0xTTI) 

=:" *+8," (:%$( "9+70,"( %1 *:" *%*+, *27" +\+2,+8," 1%& FL +5' 6%'" S 0&%3"((25> 25 *:" 3+(" %1 270,232* (3:"'/,25>< 

=:/(T *:" 12>/&"( 25 =+8," `<I<@ &"0&"("5* 72527/7 &%/5' *&20 *27"< [*:"& 7"*:%'( $2*: "<>< +''2*2%5+, 3%5*&%, 3:+55",( 

$%/,' 253&"+(" *:" &%/5' *&20 *27" %& &"'/3" +\+2,+8," 0&%3"((25> *27"< =:"(" 7"*:%'( +&" 25\"(*2>+*"' ("0+&+*",#< 6%*" 

*:+* *:" ,"5>*: %1 *:" LZABC ==4 +,(% :+( +5 270+3* %5 *:" 0&%3"((25> *27" 5""'"'< D253" + (:%&*"& ==4 3%5*+25( 1"$"& 

82*( *:+5 + ,%5>"& %5"T *:" 0&%3"((25> ,%+' 1%& 8+("8+5' 0&%3"((25> (/3: +( 25*"&,"+\25> +5' */&8% '"3%'25> 2( (7+,,"& 

+5' ,"(( *27" 2( 3%5(/7"'< [5 *:" %*:"& :+5'T 25*"&,"+\25> >+25 2( 270+3*"' $:"5 (:%&* ==4 ,"5>*: 2( "70,%#"'< 

=:" 3:%23" %1 ==4 +5' 6 (:%/,' 8" '%5" 25 3%5e/53*2%5 $2*: (","3*25> *:" (*&/3*/&" %1 *:" '%$5,25G PB!H6P! 

*&+5(72((2%5< J/&*:"&7%&"T *:" 7+927/7 '+*+ &+*" (/00%&*"' $2,, +11"3* *:" &"X/2&"' 0&%3"((25> *27"(< C"&"25T *:" 

+((/70*2%5 *:+* 7+927/7 '+*+ &+*" $%/,' 8" +&%/5' @ZIE82*H( $+( /("'< 

E%&" '"*+2,"' +5+,#(2( %1 *:" &"X/2&"' 0&%3"((25> *27"( +&" 5""'"' 25 *:" 1/*/&"T 8/* *:2( >2\"( (%7" &%/>: "(*27+*" :%$ 

*:" ==4 ,"5>*: +11"3*( *:" CPK_ 0:#(23+, ,+#"& (*&/3*/&"< 45 +''2*2%5 *% 0&%3"((25> *27"(T 270%&*+5* 2((/"( *% 3%5(2'"& 
+&" *:" 0:#(23+, ,+#"& (*&/3*/&" 1%& ("5'25> *:" W@ (2>5+,25> 25 /0,25G +5' '%$5,25GT +5' *:" 0"&1%&7+53" +5' 

3%70,"92*# &",+*"' *% *:+*< 

8.3 Multiplexing alternatives in general 

=:2( 3:+0*"& 2( '"(3&2825> *:" '211"&"5* +,*"&5+*2\"( %1 :%$ LZABC 3+5 8" 7/,*20,"9"' $2*: *:" "92(*25> K",sVV 3:+55", 

(*&/3*/&"(< ]LZABC 2( /("' +( + >"5"&+, *"&7 &"1"&&25> *% 8%*: + 0%((28," 5"$ *#0" %1 *&+5(0%&* 3:+55", +5' *% 0%((28," 

"5:+53"7"5*( *% +5 "92(*25> *&+5(0%&* 3:+55",^ 

=:"&" +&" 8+(23+,,# *$% '211"&"5* +,*"&5+*2\"( *% 25*&%'/3" *:" LZABCO 2* 3+5 "2*:"& 8" *27" 7/,*20,"9"' $2*: %*:"& 

ABC( 25 *:" (+7" $+# +( '211"&"5* ABC( +&" 7/,*20,"9"' 25 K",sVV %& 2* 3+5 8" 3%'" 7/,*20,"9"'T 2<"<T ("5* /(25> + 

'"'23+*"' 3%'" 3:+55",< =:"(" +,*"&5+*2\"( +&" '"(3&28"' +5' '2(3/(("' 25 *:" 1%,,%$25> (/8("3*2%5(< 

4((/"( *:+* 5""' *% 8" (*/'2"' $:"5 3%5(2'"&25> "+3: 7/,*20,"925> +,*"&5+*2\" +&"O 

Z )%((28," 25*&%'/3*2%5 %1  ==4 ,"5>*:( (:%&*"& *:+5 @Y7( 

Z )%((28," D,%* %& 1&+7" (#53:&%52(7 1%& LZABC /("&( 

Z J,"9282,2*# %1 CZPK_ %0"&+*2%5 1%& 8%*: (%1*Z:+5'%11 +5' 5%5 (%1*Z:+5'%11 3+("< 

Z a+&2+8," >+25 1+3*%&( +5' 7%'/,+*2%5 1%& LZABC 

Z )"+G *% P\"&+>" )%$"& K+*2% ])PK^ 

Z 45*"&%0"&+82,2*# $2*: K",lVVHK",lNHK",lM 8+(" (*+*2%5( +5' (/00%&* %1 "92(*25> KVVHNHM 3:+55",(  

Z 470+3* %1 0%((28," 25*&%'/3*2%5 %1 (:%&*"& ==4 ,"5>*:( *% =JB (","3*2%5 +,>%&2*:7 

Z 470+3* %1 0%((28," 25*&%'/3*2%5 %1 7/,*20," /0,25G BB=&BC( *% :2>:"& ,+#"&( 
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8.3.1 Reuse of current physical layer structure 

45 *:2( +,*"&5+*2\" *:" LZABC 2( *27" 7/,*20,"9"' 25*% *:" (+7" 3%'"' 3%70%(2*" *&+5(0%&* 3:+55", ]BB=&BC^ +( *:" 

%*:"& ABC( 21 0&"("5*< =:" =JB4 25'2&"3*,# 251%&7( $:"&" +5' :%$ 7+5# 82*( %1 "+3: ABC $2*:25 *:" BB=&BC +&"T 

&">+&',"(( %1 *:" ABC 8"25> + K",VV ABC %& +5 LZABC<  

=27" 7/,*20,"925> 2( "+(2"(* *% 270,"7"5* 21 *:" ==4 ,"5>*: 2( @YHIYHNYH`Y 7(T (253" *:"5 *:" K",sVV *&+5(0%&* 3:+55", 

7/,*20,"925> 3:+25 3+5 8" /("'< =:"&" 7+# 5+*/&+,,# 8" (%7" "5:+53"7"5*(T "<><T *% &+*" 7+*3:25>T *% (/00%&* *:" 

0%*"5*2+, 5"$ "5:+53"' /0,25G 1"+*/&"(T "<><T :#8&2' PK_<  

=:" +'\+5*+>" %1 *27" 7/,*20,"925> %1 *:" LZABC $2*: K",VV ABC( 2( *:+* 5% 5"$ 3%'" 3:+55",( +&" /55"3"((+&2,# 

25*&%'/3"'< =:" 7/,*23%'" *&+5(72((2%5 $%/,' %5,# 8" /("' 1%& :2>: '+*+ &+*"( 25 + (272,+& $+# +( (0"3212"' 25 K",VV< 

=:2( +00&%+3: 725272("( *:" &"X/2&"' 0"+G *% +\"&+>" 0%$"& &+*2% ])PK^ 25 *:" FL *&+5(72**"& 0&%\2'"' %5,# %5" 

A)ABC 2( /("'<  =:" 3%'" 3:+55", (*&/3*/&" %1 *:2( +,*"&5+*2\" 2( *:" (+7" *:+5 2( +,&"+'# /("' 25 K",sVV<  

4* 7+# 8" '21123/,* *% /(" :2>:"& %&'"& 7%'/,+*2%5 +5' \+&2+8," >+25 1+3*%&( $2*: *:2( +00&%+3:< J/&*:"&T *:" 5/78"& %1 

+\+2,+8," 3:+55", 82*( %5 + A)ABC 1%& LZABC '"0"5'( %5 *:" 0&"("53" %1 :2>:"& 0&2%&2*# ABCl( ]"<> \%23"^ +5' 7+# 

270+3* *:" 1,"9282,2*# %1 CPK_ %0"&+*2%5< 

d2*: *:" (272,+& 3%'25> 3:+25 1%& LZABC $2*: K",lVV ABC +5' *27" 7/,*20,"925> (3:"7" *% + (25>," BB=&BCT *:" 

0%((282,2*2"( %1 '"3%'25> LZABC 25 K",lVVHK",lNHK",lM 6%'" S( 3%/,' 8" 3%5(2'"&"' "\"5 *:%/>: 5% (%1* 3%782525> 2( 

0"&1%&7"' 25 *:%(" 6%'" S(< =:2( G25' %1 8+3G$+&' 3%70+*282,2*# 3+5 253&"+("( *:" 7+3&% '2\"&(2*# >+25 25 DC[T 

"(0"32+,,# $:"5 0&"\2%/( &","+(" 6%'" S( +&" 253,/'"' 25 *:" +3*2\" ("*< 

8.3.2 Allocating a separate code channel for Enhanced uplink DCH 

45 *:2( +,*"&5+*2\" *:" LZABC 2( 3%'" 7/,*20,"9"' $2*: %*:"& ABC(T 2<"<T ("5* /(25> + '"'23+*"' 3%'" 3:+55",T *:/( 

25*&%'/325> + 5"$ BB=&BC 25 *:" /0,25G< ]6%*"T *:+* K",sVV %5,# +,,%$( %5" BB=&BC 25 *:" /0,25G 0"& FL<^ 

=:" +'\+5*+>"( %1 3%'"Z7/,*20,"925> 253,/'"T +7%5> %*:"&(T (270,"& 25*&%'/3*2%5 %1 5"$H(:%&*"& ==4 ,"5>*:(T 253&"+("' 

1,"9282,2*# %1 CPK_ %0"&+*2%5 T +5' (/00%&* %1 +'+0*2\" 7%'/,+*2%5< 

45*&%'/325> + 5"$ 3%'" 3:+55", 7+# 253&"+(" )PK 25 (%7" 3+("( $:23: (:%/,' 8" (*/'2"'< J/&*:"&T *:" +\+2,+8," 

&"(%/&3"(T (/3: +( 0%$"&T 1%& *:" 3%'" 3:+55", 3+&&#25> LZABC '"0"5'( %5 *:" 0&"("53" %1 :2>:"& 0&2%&2*# ABC( 8"25> 

3+&&2"' %5 *:" %*:"& 3%'" 3:+55",(< 

8.4 Multiplexing alternatives in detail

B/&&"5*,# *:"&" +&" 0:#(23+, 3:+55", (*&/3*/&"( /5'"& (*/'# 8%*: $2*: @Y 7( ==4 +5' $2*: I 7( ==4< C"&" +,, *:" 

0%((28," (*&/3*/&"( +&" "90,+25"' (:%&*,#T +5' +,(% *:" 7+25 '211"&"53" 3%70+&"' *% %*:"& (*&/3*/&"(< 

=:" 7+25 +((/70*2%5( +&"O 

Z =:" 7+927/7 0%((28," '+*+ &+*" +,,%3+*"' *% ABC (27/,*+5"%/(,# $2*: LZABC 3+5 8" +5#*:25>T /0 *% IE82*H(T 

+( ,%5> +( FL 3+0+82,2*# (/00%&*( *:" 3%7825+*2%5 %1 ABC +5' LZABC $2*: *:" (27/,*+5"%/(,# +,,%3+*"' 82* 

&+*"(< =:/( 5% &"(*&23*2%5( 1%& *:" (27/,*+5"%/( '+*+ &+*"( %1 LZABC +5' ABC :+\" #"* 8""5 +>&""'< 

=:"(" +((/70*2%5( (:%/,' 8" *+G"5 25*% +33%/5* 25 *:" 3:+55", (*&/3*/&" '"(3&20*2%5( 25 *:" 8",%$ (/8("3*2%5(< 

4((/"( *% 8" 3%5(2'"&"' $:"5 +5# 3:+55", (*&/3*/&"( +&" (*/'2"' +5' 8"5"12*( +5' '&+$8+3G( %1 *:"7 +&" 3%70+&"' 

1/&*:"& +&" ,2(*"' 8",%$O  

Z d:+* 2( *:" 7+927/7 '+*+ &+*" *:+* FL 2( +8," *% /*2,2(" 1%& LZABC (27/,*+5"%/(,# $2*: ABC< P5' $:+* 2( *:" 

7+927/7 '+*+ &+*" *:+* FL 2( +8," *% /*2,2(" 1%& ABC (27/,*+5"%/(,# $2*: LZABC< =:2( *#0" %1 +5+,#(2( (:%/,' 

8" 7+'" 1%& '211"&"5* FL 3+0+82,2*# 3+*">%&2"(< 

Z d:+* 2( *:" )PK 1%& + 3"&*+25 FL 3+0+82,2*# $2*: '211"&"5* (*&/3*/&"(< d:"5 )PK 2( +5+,#("' +5' 3%70+&"' 1%& 
'211"&"5* (*&/3*/&"(T 2* (:%/,' 8" 3%70+&"' (% *:+* *:" *%*+, '+*+ &+*" 1%& LZABC +5' ABC *:+* FL (/00%&*( 2( *:" 

(+7" $2*: 8%*: (*&/3*/&"(< 

Z 4( 2* 0%((28," *% /*2,2(" `)D! 25 *:"(" (*&/3*/&"(T 2<"< $:+* '%"( *27" 7/,*20,"925> +5' 3%'" 7/,*20,"925> %1 

LABC +5' ABC 7"+5 25 &",+*2%5 *% `)D!<  
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d:+* 2( *:" '"(2&"' (*&/3*/&" $:"5 *:25G25> +8%/* :%$ *:" 5"*$%&G (2'" 3+5 +,,%3+*" =JBD 25 +5 +33/&+*" $+# *% *:" FL 

(% *:+* FL 2( +8," *% /*2,2(" 7+927/7 +,,%3+*2%5 7%(* %1 *:" *27" '/&25> *:" +,,%3+*2%5 0"&2%'< 

8.4.1 Physical layer structures in time domain (TS25.212 ) 

8.4.1.1 General structures describing only how to multiplex DCH and E-DCH 

8.4.1.1.1 Physical Layer Structure Supporting minimum TTI of 10ms 

8.4.1.1.1.1 Code multiplexing between DCH and E-DCH 

=:2( 3%/,' 8" 3%5(2'"&"'T 21 *:"&" 2( + '"(2&" *% :+\" *%*+,,# ("0+&+*" 0&%3"((25> T 2<"< &+*" 7+*3:25> "*3<T 1%& LZABC +5' 

ABC< =:"&" +&" *$% 0%((282,2*2"( 1%& '"12525> 3%'" 7/,*20,"925> 8"*$""5 LZABC +5' ABCT "90,+25"' 8",%$<  

+^ B%'" 7/,*20,"925> 8"*$""5 ABC +5' LZABCT $2*: ("0+&+*" FL 3+0+82,2*2"( 1%& ABC +5' LZABC '+*+ &+*"T $2*: 

*:" +((/70*2%5 *:+* FL 2( +8," *% (/00%&* *:" 3%7825+*2%5 %1 *:"(" '+*+ &+*"( (27/,*+5"%/(,#< C"&" 2* 2( +((/7"' 

*:+* FL 3+0+82,2*# 2( '"125"' (% *:+* ABC $2*: 3"&*+25 '+*+ &+*" 2( +((/7"' *% 8" 0%((28," *% ("5' 3%'" 
7/,*20,"9"' (27/,*+5"%/(,# $2*: LZABCT $:"5 LZABC 2( *&+5(72**"' +* 7+927/7 '+*+ &+*" *:+* FL (/00%&*( 

1%& LZABC< J2>/&" `<N<@ '"023*( *:2( 3+(" $2*: +5 "9+70,"<  

=:2( (3:"7" +((/7"( *:+* *:"&" +&" *$% BB=&BC(T %5" 3+&&#25> ABC( T *:" %*:"& 3+&&#25> LABC(< 

Figure 8.4.1. An example showing code multiplexing with separate UE capabilities for DCH and E-
DCH , with minimum TTI=10 ms for E-DCH. Here the transmission of DCH does not decrease the data 

rate of E-DCH. 

8^ B%'" 7/,*20,"925> 8"*$""5 ABC +5' LZABC +((/725> *:"&" +&" 1%,,%$25> FL 3+0+82,2*# 0+&+7"*"&( '"125"'O 

Z FL 3+0+82,2*# 1%& *:" *%*+, '+*+ &+*" %1 ABC +5' LZABC   

Z FL 3+0+82,2*# 1%& *:" *%*+, 5/78"& %1 3%'"( *:+* FL (/00%&*( 8"25> 3%77%5 1%& ABC +5' LZABC<  

=:2( (3:"7" +((/7"( *:+* *:"&" +&" *$% BB=&BC(T %5" 3+&&#25> ABC(T *:" %*:"& 3+&&#25> LABC(< 

=:2( 7"+5( *:+*  *:"&" +&" 3"&*+25 ,272*+*2%5( :%$ ABC +5' LZABC 3+5 %33/& (27/,*+5"%/(,#< 41 "<>< ABC $%/,' :+\" 

:2>:"& 0&2%&2*# *:+5 LZABCT 2* $%/,' 7"+5 *:+* ABC 3+5 %33/& +5# *27"T 8/* '+*+ &+*" 1%& LZABC 5""'( *% 8" 3,"+&,# 

&"'/3"' 25 *:" 1&+7"( $:"5 ABC 2( *&+5(72**"'<  

J2>/&" `<N<I '"023*( *:2( 3+(" $2*: +5 "9+70,"T $:"&" 2* 2( +((/7"' *:+* ABC 2( +((/7"' *% 12* *% %5" A)ABC 3%'" 

3:+55",T $:2," 25 + >"5"&23 3+(" *:" 7+927/7 '+*+ &+*" %1 ABC 3%/,' 8" +5#*:25> '"0"5'25> %5 FL 3+0+82,2*# +5' 

=JBD< P5%*:"& +((/70*2%5 +( +5 "9+70," 25 *:2( 12>/&" 2( *:+* ABC $%/,' :+\" :2>:"& 0&2%&2*# *:+5 LABC< 45 *:2( 

"9+70," *:" *&+5(72((2%5 %1 ABC 7"+5( *:+* '+*+ &+*" 2( '"3&"+("' 1%& LZABC 25 *:" (+7" ==4< 

DPDCH i 

DPDCH i+1

It is possible that  there is 
sometimes no data 
transmitted either on 
DPDCHs carrying DCH or 
DPDCHs carrying EDCH. 

DPDCH 1

Carries only DCHs with 10 ms  or n* 10ms TTI 

Carries only EDCHs with 10 ms TTI  

DPDCH 2

…. 
… 
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Figure 8.4.2. An example showing code multiplexing with UE capabilities defined in a combined 
fashion for E-DCH and DCH, with minimum TTI=10 ms for E-DCH.  

8.4.1.1.1.2 Time multiplexing between DCH and E-DCH

=:2( 3%/,' 8" 3%5(2'"&"' 21 2* 2( (""5 +33"0*+8," *% :+\" 0&%3"((25> %1 LZABC +5' ABC '%5" *%>"*:"&T 25 &+*" 7+*3:25> 

"*3< =:2( 7"+5( *:+* *:"&" 2( 5% 5""' *% 3:+5>" *:" K",M 0:#(23+, ,+#"& (*&/3*/&" +5' 5% 5""' *% 3:+5>" *:" K",M =JB 

(","3*2%5 +,>%&2*:7< =:/( %5" BB=&BC 3+&&2"( 8%*: ABC +5' LZABC< J2>/&" `<N<- '"023*( *:2( $2*: +5 "9+70,"< 

4* 2( *% 8" 5%*"' *:+* 25 *:2( (*&/3*/&"T (272,+& *% &",VVH&",NH&",MT 21 '+*+ 1%& 8%*: ABC +5' LZABC "92(* 25 *:" 1&+7" 2* 

'"0"5'( %5 *:" 5/78"& %1 82*( +5' $:23: =&BC 5/78"& 2( (","3*"' 1%& ABC %5 $:23: +5' :%$ 7+5# A)ABC( *:"&" 

+&" ABC 82*( +5' %5 $:23: +5' :%$ 7+5# A)ABC( *:"&" +&" LZABC 82*(< =:2( 2( 21 *:" 3/&&"5* /0,25G =&BC 

7/,*20,"925> (*&/3*/&" 2( +((/7"'<  

P( +5 "9+70,"T 21 ABC 2( 3+&&2"' %5 *:" 12&(* =&BCT =&BC@T +5' 21 *:" 7+927/7 5/78"& %1 3:+55", 82*( 1%& ABC 25 *:" 

=JBD 2( (/3: *:+* 2* +,$+#( 12*( *% %5" A)ABC $2*: DJcNT *:"5 25 *:" 12>/&" `<N<-T %5,# A)ABC@ 3+&&2"( 8%*: LZABC 

+5' ABC 82*(T +5' A)ABCI | A)ABC2 3+&&# %5,# LZABC 82*(<  

P( +5%*:"& "9+70,"T 21 ABC 2( 3+&&2"' (*2,, %5 *:" 12&(* =&BCT =&BC@T +5' 21 *:" 7+927/7 5/78"& %1 3:+55", 82*( 1%& 

ABC 25 *:" =JBD 2( (/3: *:+* 2* +,$+#( 12*( *% *$% A)ABC(T *:"5 25 *:" 12>/&" `<N<-T  2* $2,, \+&# 1&%7 ==4 *% ==4T 

'"0"5'25> %5 $:+* 2( *:" *&+5(0%&* 1%&7+* %1 ABC /("' 25 *:+* ==4T $:23: A)ABC( $2,, 3+&&# ABC 82*( +5' $:23: 

A)ABC( $2,, 3+&&# LABC 82*(< 45 *:2( "9+70,"T 25 *:" ==4( 25 $:23: ABC :+( *:" *&+5(0%&* 1%&7+* &"1"&&25> *% 

7+927/7 '+*+ &+*" %1 ABCT 8%*: A)ABC@ +5' A)ABCI $2,, 3+&&# ABC 82*(< 41 *:" *&+5(0%&* 1%&7+* %1 ABC '%"( 5%* 

*%*+,,# 12,, A)ABCIT *:"5 A)ABCI +,(% 3+&&2"( (%7" %1 LZABC 82*(T +5' *:" &"(* %1 *:" LZABC 82*( +&" 3+&&2"' %5 

A)ABC-ZA)ABC9< 45 ==4( $:"&" ABC :+( ;"&% '+*+ &+*"T +,, A)ABC( 7+# 3+&&# LZABC 82*(< 
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Figure 8.4.3. Time multiplexing with minimum TTI=10 ms for E-DCH. 

8.4.1.1.2 Physical Layer Structure Supporting minimum TTI of 2ms  

8.4.1.1.2.1 Code multiplexing between DCH and E-DCH 

=:2( 3%/,' 8" 3%5(2'"&"'T 21 *:"&" 2( + '"(2&" *% :+\" *%*+,,# ("0+&+*" 0&%3"((25> T 2<"< &+*" 7+*3:25> "*3< T 1%& LZABC +5' 

ABC +5' +,,%$ I 7( ==4 1%& LZABC< =:"&" +&" *$% 0%((282,2*2"( 1%& '"12525> 3%'" 7/,*20,"925> 8"*$""5 LZABC +5' 

ABCT "90,+25"' 8",%$<  

+^ B%'" 7/,*20,"925> 8"*$""5 ABC +5' LZABCT $2*: ("0+&+*" FL 3+0+82,2*2"( 1%& ABC +5' LZABC '+*+ &+*"T $2*: 

*:" +((/70*2%5 *:+* FL 2( +8," *% (/00%&* *:" 3%7825+*2%5 %1 *:"(" '+*+ &+*"( (27/,*+5"%/(,#< C"&" 2* 2( +((/7"' 

*:+* FL 3+0+82,2*# 2( '"125"' (% *:+* ABC $2*: 3"&*+25 '+*+ &+*" 2( +((/7"' *% 8" 0%((28," *% ("5' 3%'" 

7/,*20,"9"' (27/,*+5"%/(,# $2*: LZABCT $:"5 LZABC 2( *&+5(72**"' +* 7+927/7 '+*+ &+*" *:+* FL (/00%&*( 

1%& LZABC< J2>/&" `<N<N '"023*( *:2( 3+(" $2*: +5 "9+70,"< 

=:2( (3:"7" +((/7"( *:+* *:"&" +&" *$% BB=&BC(T %5" 3+&&#25> ABC(T *:" %*:"& 3+&&#25> LABC(< 

Figure 8.4.4. Code multiplexing with separate UE capabilities for DCH and E-DCH , with minimum 
TTI=2 ms for E-DCH. Here the transmission of DCH does not decrease the data rate of E-DCH. 

8^ B%'" 7/,*20,"925> 8"*$""5 ABC +5' LZABC +((/725> *:"&" +&" 1%,,%$25> FL 3+0+82,2*# 0+&+7"*"&( '"125"'O 

Z FL 3+0+82,2*# 1%& *:" *%*+, '+*+ &+*" %1 ABC +5' LZABC   

Z FL 3+0+82,2*# 1%& *:" *%*+, 5/78"& %1 3%'"( *:+* FL (/00%&*( 8"25> 3%77%5 1%& ABC +5' LZABC<  

=:2( (3:"7" +((/7"( *:+* *:"&" +&" *$% BB=&BC(T %5" 3+&&#25> ABC(T *:" %*:"& 3+&&#25> LABC(< 
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=:2( 7"+5( *:+*  *:"&" +&" 3"&*+25 ,272*+*2%5( :%$ ABC +5' LZABC 3+5 %33/& (27/,*+5"%/(,#< P((/725> +( +5 

"9+70," *:+* ABC $%/,' :+\" :2>:"& 0&2%&2*# *:+5 LZABCT 2* $%/,' 7"+5 *:+* ABC 3%/,' %33/& +5# *27"T 8/* '+*+ &+*" 

1%& LZABC 5""'( *% 8" 3,"+&,# &"'/3"' 25 *:" 1&+7"( $:"5 ABC 2( *&+5(72**"'<  

J2>/&" `<N<M '"023*( *:2( 3+(" $2*: +5 "9+70,"T $:"&" 2* 2( +((/7"' *:+* ABC 2( +((/7"' *% 12* *% %5" A)ABC 3%'" 

3:+55",T $:2," 25 + >"5"&23 3+(" *:" 7+927/7 '+*+ &+*" %1 ABC 3%/,' 8" +5#*:25> '"0"5'25> %5 FL 3+0+82,2*# +5' 

=JBD< P5%*:"& +((/70*2%5 +( +5 "9+70," 25 *:2( 12>/&" 2( *:+* ABC $%/,' :+\" :2>:"& 0&2%&2*# *:+5 LABC< 45 *:2( 

"9+70," *:" *&+5(72((2%5 %1 ABC 7"+5( *:+* '+*+ &+*" 2( '"3&"+("' 1%& LZABC 25 *:" (+7" ==4< 

Figure 8.4.5. An example showing code multiplexing with UE capability defined in a combined 
fashion for E-DCH and DCH, with minimum TTI=2ms for E-DCH. 

8.4.1.1.2.2 Time multiplexing between DCH and E-DCH 

J2>/&" `<N<- 2( \+,2' +,(% :"&"T 25 *:" 3%5*"9* $:"5 2* 2( +5+,#("' $:+* 3%'" 3:+55",( 3+5 8" /("' 25 '211"&"5* 1&+7"( 1%& 

3+&&#25> ABC +5' LZABC< D% 2* 2( 3%0# 0+(*"' :"&" +5' &"5+7"' +( 12>/&" `<N<?< P,(% *:" (+7" +((/70*2%5( +( $"&" 

"90,+25"' 1%& 12>/&" `<N<- +&" \+,2' :"&"<J2>/&" `<N<? '"023*( *:2( $2*: +5 "9+70,"< 

Figure 8.4.6. Time multiplexing between 2 ms TTI E-DCH with 10ms TTI E-DCH. 

=:" '211"&"53" :"&" 3%70+&"' *% *27" 7/,*20,"925> $2*: 72527/7 ==4 %1 @Y7( 2( *:+* :"&" *:"&" 3+5 8" '211"&"5* 

0%((282,2*2"( 25 *"&7( $:"*:"& *:"&" 2( %5,# %5" BB=&BC 3+&&#25> 8%*: ABC +5' LZABCT %& $:"*:"& *:"&" 2( + ("0+&+*" 

BB=&BC 3+&&#25> ABC +5' + ("0+&+*" BB=&BC 3+&&#25> LZABC< P,(% *:"&" +&" '211"&"5* 0%((282,2*2"( :%$ *% '% *:" 

*27" 7/,*20,"925>< =:" 0&%0%(+,( 3/&&"5*,# +\+2,+8," 1%& '"(3&2825> *:" +3*/+, 7/,*20,"925> %1 ABC +5' LZABC +5' 

2((/"( &",+*"' *% 5/78"& %1 BB=&BC( +&" "90,+25"' 8",%$O 
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+^ F*2,2(25> 0,+3" :%,'"& 82*( 25 *:" *&+5(0%&* 3:+55", 7/,*20,"925>< =:2( 2( '"(3&28"' $2*: *:" 12>/&" `<N<Q 8",%$< 

=:" 2'"+ 25 *:2( 2( *:+* 21 *:" LABC](^ +&" *:" 12&(* *&+5(0%&* 3:+55",](^ 25 *:" =JBDT *:" 82*( 25 *:" 1&+7" +1*"& Ind

25*"&,"+\25> $2,, 8" 25 G5%$5 0%(2*2%5(< =:/( 2* 2( 0&%0%("' :"&" *:+* (% 3+,,"' LZABC k0,+3" :%,'"& 82*( k $2,, 8" 

&/5 *:&%/>: =&BC 7/,*20,"925>T *% &"("&\" 0,+3" 25 *:"(" G5%$5 0%(2*2%5(< P1*"& *:" Ind 25*"&,"+\25> *:" 82*( 

1&%7 LABC](^ &"0,+3" *:" k0,+3" :%,'"& 82*(l< =:2( 7"*:%' +((/7"( + 129"' =JB '/&25> @Y 7( &+'2% 1&+7"< 4* 2( 
1%& 11(T $:"*:"& 129"' =JB '/&25> @Y7( &+'2% 1&+7" $2,, 8" 1"+(28,"< 

=:2( (3:"7" +((/7"( *:+* %5" BB=&BC 3+&&2"( 8%*: ABC +5' LZABC< 

Figure 8.4.7. Time multiplexing of E-DCH (2ms TTI) and DCH (10ms TTI) with place holder bits. 

8^ F*2,2(25> DJ &"'/3*2%5< =:2( 2( '"(3&28"' 25 *:" 12>/&" `<N<` 8",%$< =:" 2'"+ :"&" 2( *% /*2,2(" DJ &"'/3*2%5 *% 

3&"+*" >+0( 25 *:" I7( ==4](^ 25 $:23: LABC 2( '"(2&"' *% 8" *&+5(72**"' < =:2( 3%/,' 8" '"125"' "2*:"& $2*: *$% 

("0+&+*" BB=&BC( %& $2*: %5" BB=&BC 3+&&#25> 8%*: ABC +5' LABC< 

=:2( 7"*:%' 3%/,' 8" '"125"' "2*:"& $2*: 129"' =JB '/&25> &+'2% 1&+7"T %& 129"' =JB '/&25> I 7(< 4* 2( 11( 

$:"*:"& =JB (:%/,' 8" 129"' '/&25> &+'2% 1&+7" %& '/&25> I 7( < 
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Figure 8.4.8. Time multiplexing of E-DCH (2ms TTI) and DCH (10ms TTI) with SF reduction. Whether 
TFC is fixed per 10 ms or per 2 ms is ffs. 

8.4.1.2 More detailed structures defining how to multiplex L1 signaling (HSDPCCH, 

DPCCH, EDPCCH) with DCH and E-DCH  

=:"&" +&" 1%,,%$25> 0%((282,2*2"(O 

Z =27" 7/,*20,"925> +* ,"+(* (%7" %1 *:" W@ (2>5+,25> 3%'" 3:+55",( $2*: ABC +5'H%& LZABC 

Z B%'" 7/,*20,"925> 8"*$""5 W@ (2>5+,25> 3:+55",( +5' LZABCHABC 

E%&" '"*+2,"' (*&/3*/&"( /5'"& (*/'# $2,, 8" +''"' :"&" ,+*"& %5< =:"(" (:%/,' 8" '"125"' :"&" (% *:+* *:" 8%*: 

0%((282,2*2"(T 3%'" 7/,*20,"925>  %& *27" 7/,*20,"925> 8"*$""5 LZABC +5' ABC +&" 3%5(2'"&"'< 

8.4.2 Physical layer structures in code domain 

45 *:2( ("3*2%5 *:" 3+("( /5'"& (*/'# 1%& "5:+53"' /0,25G ABC +&" '"(3&28"' 25 ,25" $2*: =D IM<I@- *2*,"'  gD0&"+'25> 

+5' 7%'/,+*2%5h< J/&*:"& 3%70,"92*# 2((/"(T +( $",, +( 8+3G$+&'( 3%70+*282,2*#T 5""' *% 8" (*/'2"'<  

B+("( /*2,2;25> %5,# S)D! ]6%*"O _)D! c I S)D! 3%'" 3:+55",(^ 

Cases Description of the case Needed physical code channels 
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EDPDCH does not exist. 

DPCCH, DPDCH, HS-DPCCH 

Case 3 E-DCH, DCH, EDPCCH, and HS-DPCCH on the same code 
channel (DPDCH). Only DPCCH on a separate code channel. 
Thus EDPDCH does not exist. 

DPCCH, DPDCH 

Case 4 E-DCH, EDPCCH, HS-DPCCH on the same code channel (E-
DPDCH). DPCCH and DCH on separate code channels 

DPCCH, DPDCH, E-DPDCH  

Case 8 All channels, E-DCH, DCH, HS-DPCCH, DPCCH,  E-DPCCH1, 
E-DPCCH2 and E-DPCCH3 are code multiplexed 
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DPCCH3 
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B+("( /*2,2;25> +,(% `)D! ]6%*"O *:" 0"&1%&7+53" %1 `)D! :+( *% 8" 12&(* "\+,/+*"' 8"1%&" 2* 3+5 8" +'%0*"'^< 

Cases Description of the case Needed physical code channels 

Case  5 Case 2, except that it utilizes 8PSK for transmitting DPDCH if 
the total number of physical channel bits from both E-DCH and 
DCH would need to be accomodated on either three, six or nine 
code channels of SF=4 (or SF=2). 

DPCCH, DPDCH, HS-DPCCH  

Case 6   Case 3, except that it utilizes 8PSK for transmitting DPDCH if 
the total number of physical channel bits from both E-DCH and 
DCH would need to be accomodated on either three, six or nine 
code channels of SF=4 (or SF=2). 

DPCCH, DPDCH 

Case 7 Case 4, except that it utilizes 8PSK for transmitting E-DPDCH if 
the total number of physical channel bits from E-DCH would 
need to be accomodated either three, six or nine code channels 
of SF=4 (or SF=2). 

DPCCH, DPDCH, E-DPDCH 

=:" +''2*2%5+, +((/70*2%5( +&"O 

Z 41 *27" 7/,*20,"925> 2( /("' 8"*$""5 ABC +5' LZABCT *:"5 7/,*23%'" *&+5(72((2%5 1%& 3+&&#25> 8%*: %1 *:"7 2( 

/("' %5,# 25 3%5e/53*2%5 $2*: *:" ,%$"(* 0%((28," (0&"+'25> 1+3*%& ]DJcN %& DJcI^<

Z 41 3%'" 7/,*20,"925> 2( /("' 8"*$""5 ABC +5' LZABCT *:" DJl( /("' 1%& A)ABC +5' 1%& LA)ABC +&" 

25'"0"5'"5* %1 "+3: %*:"&<  E/,*23%'"( 1%& LZA)ABCT 3+&&#25> LZABCT +&" /*2,2;"' %5,# $2*: *:" ,%$"(* 

0%((28," (0&"+'25> 1+3*%& ]DJcN %& $2*: DJcI< B%&&"(0%5'25>,# 1%& A)ABCT 3+&&#25> ABCT *:" 7/,*23%'"( +&" 

/*2,2;"' %5,# $2*: *:" ,%$"(* 0%((28," (0&"+'25> 1+3*%& DJcN< E+0025> *:" LZABC %5 %5" DJcI +5' %5" DJcN 

A)BC 2( 0%((28,"<

Z P5# DJ 3+5 8" /("' 1%& 3%'" 3:+55",( 3+&&#25> LABC +5'H%& ABCT 21 *:" *&+5(0%&* 1%&7+* 3%7825+*2%5 2( (/3: 

*:+* 2* '%"( 5%* &"X/2&" 7/,*23%'"(<

Z =:" 12>/&"( 8",%$ +&" >"5"&+,2;"' 25 *:" ("5(" *:+* *:" *"&7 mA)ABCm 2( /("' 1%& '"5%*25> *:" 0:#(23+, 3:+55",( 

3+&&#25> 8%*: ABC +5' LZABC< J/&*:"&7%&"T *:" 7+0025> %1 3:+55",( 5%* 0&"("5* 25 K",M *% 4 %& _ 25 *:" 

12>/&"( 2( (%,",# 1%& 2,,/(*&+*2%5+, 0/&0%("(<

8.4.2.1 Case 1: Structure when using code multiplexing for all channels 

=:" "5:+53"' /0,25G 3%5(2(*( %1 + 5"$ 3:+55", 3+,,"' L5:+53"' ABC ]LZABC^<  <  =:" W@ (2>5+,25> +&" ("5* %5 *:" LZ

A)BBC<  =:" %\"&+,, (*&/3*/&" %1 *:" "5:+53"' /0,25G $:"5 +,, 3:+55",( +&" 3%'" 7/,*20,"9"'T 2( (:%$5 25 J2>/&" 

`<N<V<  =:" 12>/&" 2( '&+$5 (% *:+* *:" 0:#(23+, 3%'" 3:+55",( +&" +,, 3+,,"' A)ABC( 1%& *:" 0/&0%(" %1 >"5"&+,2;25> *:" 

12>/&"< L+3: A)ABC 3+5 3+&&# "2*:"& ABC](^ %& LZABC](^ 8/* 5%* 8%*: +* *:" (+7" *27"<  
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Figure 8.4.9.  Case 1: Structure for Enhanced Uplink 

8.4.2.2 Case 2: Structure when E-DCH, DCH and EDPCCH are time Multiplexed  

45 *:2( (*&/3*/&" *:" LZABCT ABCT LA)BBC +&" *27"Z7/,*20,"9"' %5 *:" (+7" 3%'" 3:+55", ]A)ABC^< C"&" +>+25 +,, 
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("0+&+*" 3%'" 3:+55",<  =:2( /0,25G (*&/3*/&" 2( (:%$5 25 J2>/&" `<N<@Y< 
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Figure 8.4.10.  Case 2: Structure for Enhanced Uplink 

8.4.2.3 Case 3: Structure when E-DCH , DCH and EDPCCH and HS-DPCCH are 
time multiplexed  
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Figure8.4.11.  Case 3: Structure for Enhanced Uplink 

8.4.2.4 Case 4: Structure when E-DCH, EDPCCH and HSDPCCH are time 
multiplexed 

45 *:2( (*&/3*/&" *:" LZABCT LA)BBC +5' CDZA)BBC +&" *27"Z7/,*20,"9"' %5 *:" (+7" 3%'" 3:+55", ]A)ABC^< 

[5,# A)BBC +5' ABC +&" %5 + ("0+&+*" 3%'" 3:+55",<  =:2( /0,25G (*&/3*/&" 2( (:%$5 25 J2>/&" `<N<@I. 
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Figure 8.4.12. Case 4: Structure for Enhanced Uplink 

8.4.2.5 Case 5: Structure similar to case 2, but with 8PSK included 

4* 2( (272,+& *% B+("ZI "93"0* *:+* 2* /*2,2;"( `)D! 1%& *&+5(72**25> A)ABC 21 *:" *%*+, 5/78"& %1 0:#(23+, 3:+55", 82*( 

1&%7 8%*: LZABC +5' ABC $%/,' 5""' *% 8" +33%7%'+*"' %5 "2*:"& *:&""T (29 %& 525" 3%'" 3:+55",( %1 DJcN ]%& 

DJcI^< 

8.4.2.6 Case 6: Structure similar to case 3, but with 8PSK included 

4* 2( (272,+& *% B+("Z- "93"0* *:+* 2* /*2,2;"( `)D! 1%& *&+5(72**25> A)ABC 21 *:" *%*+, 5/78"& %1 0:#(23+, 3:+55", 82*( 

1&%7 8%*: LZABC +5' ABC $%/,' 5""' *% 8" +33%7%'+*"' %5 "2*:"& *:&""T (29 %& 525" 3%'" 3:+55",( %1 DJcN ]%& 

DJcI^< 

8.4.2.7 Case 7: Structure similar to case 4, but with 8PSK included 

4* 2( (272,+& *% B+("ZN "93"0* *:+* 2* /*2,2;"( `)D! 1%& *&+5(72**25> LZA)ABC 21 *:" *%*+, 5/78"& %1 0:#(23+, 3:+55", 

82*( 1&%7 LZABC $%/,' 5""' *% 8" +33%7%'+*"' %5 "2*:"& *:&""T (29 %& 525" 3%'" 3:+55",( %1 DJcN ]%& DJcI^< 
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8.4.2.8 Case 8: Structure when using code multiplexing for all channels 

=:" "5:+53"' /0,25G 3%5(2(*( %1 + 5"$ 3:+55", 3+,,"' L5:+53"' ABC ]LZABC^ $:23: 2( 7+00"' %5 + 5"$ 0:#(23+, 

3:+55", 3+,,"' LZA)ABC<  =:" +((%32+*"' W@ *&+5(72((2%5 1%&7+* +5' &"X/"(* (2>5+,,25> +&" 7+00"' &"(0"3*2\",# %5 + 

5"$ LZA)BBC@ +5' LZA)BBCI 3:+55",(<  J25+,,# *:2( (*&/3*/&" (/00%&*( + ("3%5'+&# 02,%* 3:+55", LZA)BBC- 

$:23: "5+8,"( *:" 6%'" S *% 270&%\" *:" &"3"2\" 0"&1%&7+53" %1 *:" /0,25G 3:+55",(< =:" %\"&+,, (*&/3*/&" %1 *:" 

"5:+53"' /0,25G $:"5 +,, 3:+55",( +&" 3%'" 7/,*20,"9"'T 2( (:%$5 25 J2>/&" `<N<@-  =:" 12>/&" 2( '&+$5 (% *:+* *:" 
0:#(23+, 3%'" 3:+55",( +&" +,, 3+,,"' A)ABC( 1%& *:" 0/&0%(" %1 >"5"&+,2;25> *:" 12>/&"< L+3: A)ABC 3+5 3+&&# "2*:"& 

ABC](^ %& LZABC](^ 8/* 5%* 8%*: +* *:" (+7" *27"< 
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Figure 8.4.13  Case 8: Structure for Enhanced Uplink 

8.5  E-DCH timing 
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Z FL +5' 6%'" S 3%70,"92*# 1%& :+5',25> LZABC *&+5(72((2%5H&"3"0*2%5 25 &",+*2%5 $2*: *:" "92(*25> /0,25G 

3:+55",( (/3: +( A)BBCT A)ABCT +5' CDZA)BBC 

Z 470+3* %5 FL *&+5(72* 0%$"& 7+5+>"7"5* 

4* 2( JJD :%$ *% +&&+5>" LZABC *&+5(72((2%5 *2725>< P (270," +00&%+3: *% '"125" LZABC *2725> 3%/,' 8" *% :+\" + 

129"' *2725> %11("* $2*: &"(0"3* *% *:" '%$5,25G A)BC *2725> 25 + (272,+& $+# *% K",ZVVHNHM< P5%*:"& +,*"&5+*2\" 3%/,' 

8" *% '"125" LZABC *2725> 1%& +,, FL( $2*: &"(0"3* *% + 3%77%5 '%$5,25G 3%'" 3:+55",T "<><T )ZBB)BC (% *:+* LZ

ABC ==4 *2725> +* 6%'" S 3+5 8" +,2>5"' *% + 3"&*+25 "9*"5*< 

9 Evaluation of Techniques for Enhanced Uplink 

9.1 Scheduling <NodeB controlled scheduling, AMC> 

9.1.1 Performance Evaluation 

9.1.1.1 Comparison of Centralized and Decentralized Scheduler 

45 3"5*&+,2;"' (3:"'/,25>T *:" (3:"'/,"& 2( ,%3+*"' 25 K6BT +5' 2( &"(0%5(28," 1%& (27/,*+5"%/( (3:"'/,25> %1 FL( 
+3&%(( 7/,*20," 3",,(< =:/(T 2* 2( 0%((28," *% *+G" 25*% +33%/5* *:" 270+3* %1 "+3: (3:"'/,"' FL 25 +,, 3",,( %1 2*( +3*2\" 

("*< C%$"\"&T *:" '&+$8+3G %1 (/3: (3:"7" 2( *:" (2>52123+5* (3:"'/,25> '",+#< =% &"'/3" *:" (3:"'/,25> '",+#( +5' 

*+G" +'\+5*+>" %1 *:" 0%((28," 1+(* (3:"'/,25> >+25(T 6%'"ZS (3:"'/,25> 2( 5""'"'< =:"&"T *:" (3:"'/,25> 2( 

'"3"5*&+,2;"'T (253" *:" G5%$,"'>" %1 *:" &"3"2\"' (2>5+, ,"\", 2( +\+2,+8," %5,# +* *:" (3:"'/,25> 6%'"ZST +5' "+3: 

6%'"ZS (3:"'/,"( *:" FL( $2*:%/* 3%5(2'"&25> *:"2& 3%5*&28/*2%5 *% *:" %*:"& 3",,(< C"53"T *:"&" 2( +5 +'\+5*+>" %1 *:" 

'"3"5*&+,2;"' (3:"'/,25> %\"& *:" 3"5*&+,2;"' (3:"'/,25> '/" *% *:" (:%&*"& '",+#( 253/&&"' 25 *:" (3:"'/,25> 0&%3"(( 

+5' *:" 0%((282,2*# %1 "90,%2*25> *:" 1+(* (3:"'/,25> >+25T 8/* *:" ,+3G %1 G5%$,"'>" %1 *:" 270+3* + FL 7+# :+\" %5 *:" 

%*:"& 3",,(l &2("Z%\"&Z*:"&7+, 5%2(" ]K%=^ 2( + '2(+'\+5*+>"< 

=:" 1%,,%$25> &"(/,*( &"1,"3* *:" 0"&1%&7+53" 3%70+&2(%5 %1 *:" K",ZVV /0,25G (*&/3*/&" +5' 0&%3"'/&"( $2*: 

'"3"5*&+,2;"' +5' 3"5*&+,2;"' (3:"'/,"&< =:" &"(/,*( +&" *:"&"1%&" '"&2\"' $2*: @Y 7( ==4T ,%5> (3:"'/,25> 0"&2%' %1 

IYY 7( $2*: *:" /0,25G &"X/"(* '",+# +5' *:" '%$5,25G >&+5* '",+# /521%&7,# '2(*&28/*"' 8"*$""5 ?Y 7( +5' @YY 7(f 

CPK_ 2( 5%* /("' 1%& "2*:"& %1 *:" (3:"'/,25> +00&%+3:"(< =:" %8e"3*2\" 2( *% '"*"&725" *:" ,%(( '/" *% *:" 0+&*2+, 

251%&7+*2%5 +\+2,+82,2*# 25 *:" '"3"5*&+,2;"' (3:"'/,"&T $2*:%/* "90,%2*25> +5# 0%((28," 1+(* (3:"'/,25> >+25(T +5' 1%&7 + 

8"53:7+&G 1%& *:" >+25( 5""'"' *% 8" 0&%\2'"' 8# 1+(*"& (3:"'/,25>< 

=:" (#(*"7 0"&1%&7+53" 2( %8*+25"' 1%& *:" 3:+55", 729 %1 )P- -YzT )S- -YzT aP-Y IYz +5' aP@IY IYz< 

B%5(2'"&"' (3:"'/,"& +,>%&2*:7 2( )&%0%&*2%5+, J+2& ])J^< D3:"'/,"& &",+*"' +((/70*2%5( +&" >2\"5 25 ='%3 K@ZY-@YYN 

1%& 3"5*&+,2;"' (3:"'/,25> +5' 25 ='%3 K@ZY-@IN? 1%& '"3"5*&+,2;"' (3:"'/,"&< 

9.1.1.1.1 Results with Full Buffer 

@Y FL( $2*: +,$+#( 1/,, 8/11"&( +&" '&%00"' 25 "+3: 3",,T 25 + @V 6%'"ZST -Z3",, $&+0Z+&%/5' (#(*"7 ,+#%/*< 
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Figure 9.1.1.1: Average cell throughput as a function of average RoT – Full Buffer 

Figure 9.1.1.2: Fairness curve - CDF of the normalized throughput per user – Full Buffer 

Full Buffer; Mixed Channel; 10 UEs per Cell
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Figure 9.1.1.3: Percentage of time the RoT is greater than 7 dB – Full Buffer 

9.1.1.1.2 Results with Mixed Traffic Model 

=:" *&+1123 7%'", 2( + 729 %1 J=)T 6"+& K"+, =27" a2'"% +5' .+725> /("&(T $2*: @I /("&( 0"& 3",, ]N J=)T N a2'"%T N 

.+725> /("&(^< 

Figure 9.1.1.4: Average cell throughput as a function of average RoT – Mixed Traffic Model 
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Figure 9.1.1.5: Fairness curve - CDF of the normalized throughput per user – Mixed Traffic Model 

Figure 9.1.1.6: Percentage of time the RoT is greater than 7 dB – Mixed Traffic Model 

9.1.1.1.3 Discussion 

S+("' %5 *:" &"(/,*( 0&"("5*"' 25 ("3*2%5( V<@<@<@<@ +5' V<@<@<@<I 2* 3+5 8" (""5 *:+* 1%& *:" (+7" +\"&+>" K%=T *:" 

3"5*&+,2;"' (3:"'/,"& #2",'( + *:&%/>:0/* >+25 %\"& *:" '"3"5*&+,2;"' (3:"'/,"&< P,(%T $:2," *:" 1+2&5"(( &"7+25( *:" 
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72527/7 8"53:7+&G 1%& *:" >+25( *% 8" 0&%\2'"' 8# 1+(*"& (3:"'/,25> +5' %*:"& *"3:52X/"( *:+* &",# %5 1+(*"& 

(3:"'/,25>< 

9.1.2 Complexity Evaluation <UE and RNS impacts> 

9.1.3 Downlink Signalling 

9.1.4 Uplink Signalling 

9.1.5 8PSK link performance 

6%*"O D27/,+*2%5 +((/70*2%5( 8":25' *:" &"(/,*( 25 *:" *+8,"( 8",%$ '211"&< ),"+(" &"1"& *% K@ZYNYYQN +5' K@ZYNYYNV 

1%& 3%70,"*" ("* %1 (27/,+*2%5 +((/70*2%5(< 

Table 9.1.5.1: 8PSK to 3xBPSK link level performance comparison – Single Transmission 

Channel 
model 

TTI SF Data rate Coding rate 
8PSK performance loss 

BLER = 10% BLER = 20% BLER = 50% 

AWGN 2 ms 4 2304 kbps 0.80 2.4 dB 2.4 dB 2.4 dB 

AWGN 2 ms 4 1536 kbps 0.53 1.7 dB 1.7 dB 1.6 dB 

AWGN 2 ms 4 960 kbps 0.33 1.0 dB 1.0 dB 0.8 dB 

PedA 3km/h 10 ms 4 960 kbps 0.33 1.2 dB 1.4 dB 1.5 dB 

VehA 30km/h 10 ms 4 960 kbps 0.33 1.1 dB 1.3 dB 1.4 dB 

PedA 3km/h 10 ms 4 1024 kbps 0.36 1.5 dB 1.5 dB 1.5 dB 

PedA 3km/h 10 ms 4 1280 kbps 0.44 1.7 dB 1.6 dB 1.6 dB 

PedA 3km/h 10 ms 4 1536 kbps 0.53 2.2 dB 1.9 dB 2.0 dB 

D%/&3"O K@ZYNYYQNT K@ZYNYYNV 

Table 9.1.5.2: 8PSK to QPSK link level performance comparison – Single Transmission BLER = 1% 

Channel 
model 

TTI SF Data rate 
QPSK 

Coding rate 
8PSK 

Coding rate 
E-DPDCH/ 

DPCCH ratio 
8PSK perf. 

Loss 

AWGN 2 ms 4 1440 kbps 0.75 0.5 6 dB 0.7 dB 

AWGN 2 ms 4 1440 kbps 0.75 0.5 8 dB 0.6 dB 

AWGN 2 ms 4 1440 kbps 0.75 0.5 10 dB 0.6 dB 

AWGN 2 ms 4 1440 kbps 0.75 0.5 12 dB 0.6 dB 

AWGN 2 ms 4 1440 kbps 0.75 0.5 14 dB 0.5 dB 

D%/&3"O K@ZYNYYQN 

Table 9.1.5.3: 8PSK to 2xBPSK link level performance comparison – Single Transmission 

Channel 
model 

TTI SF Data rate 
Coding rate 8PSK performance loss (gain) 

2xBPSK 8PSK BLER = 10% BLER = 20% BLER = 50% 

PedA 3km/h 10 ms 4 960 kbps 0.50 0.33 0.7 dB 0.7 dB 0.7 dB 

PedA 3km/h 10 ms 4 1024 kbps 0.53 0.36 0.9 dB 0.8 dB 0.8 dB 

PedA 3km/h 10 ms 4 1280 kbps 0.67 0.44 0.5 dB 0.5 dB 0.5 dB 

PedA 3km/h 10 ms 4 1536 kbps 0.80 0.53 (0.2) dB (0.1) dB (0.1) dB 

D%/&3"O K@ZYNYYNV 

Table 9.1.5.4: 8PSK to 2x/3xBPSK link level performance comparison – Residual BLER = 1% after 2 

Tx 

Channel 
model 

TTI SF 
Data rate 
after 1 Tx 

Initial Coding rate 8PSK performance loss (gain) 

2xBPSK 3xBPSK 8PSK 2xBPSK 3xBPSK 

PedA 3km/h 10 ms 4 960 kbps 0.50 0.33 0.33 0.9 dB 1.5 dB 

PedA 3km/h 10 ms 4 1024 kbps 0.53 0.36 0.36 1.0 dB 1.2 dB 

PedA 3km/h 10 ms 4 1280 kbps 0.67 0.44 0.44 1.0 dB 1.2 dB 

PedA 3km/h 10 ms 4 1536 kbps 0.80 0.53 0.53 0.8 dB 1.3 dB 

D%/&3"O K@ZYNYYNV 
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9.2 Hybrid ARQ  

9.2.1 Performance Evaluation 

9.2.1.1 Hybrid ARQ performance with and without soft combining 

45 *:2( ("3*2%5T ,25G ,"\", 0"&1%&7+53" &"(/,*( %1 *:" :#8&2' PK_ $2*: +5' $2*:%/* 3:+(" 3%782525> +&" 0&"("5*"' 1%& 

@NN G80( +5' N`Y G80( $2*: *:" K",ZVV */&8% 3%'" %1 @H- 3%'25> &+*" +5' *:" K",ZVV &+*" 7+*3:25>< =:" &"(/,*( +&" 

0&%\2'"' %5 4=F )"'"(*&2+5 P 3:+55", +* -G70: +5' -YG70:< 

D27/,+*2%5 +((/70*2%5( +&" ,2(*"' 25 *:" =+8," V<I<@ 8",%$< 

Table 9.2.1. Simulation assumptions 

Chip Rate 3.840 Mcps 

Carrier Frequency 2 GHz 

Propagation Channel Pedestrian A 3km/h, 30km/h 

Channel Estimation (CE) real CE (DPCCH 6 pilot bits) 

Inner-loop transmit power control (TPC) On 

Outer-loop power control Off 

TPC step size 1dB 

TPC delay and error rate 1 slot, 4% 

Receiver Rake  

Antenna configuration 2 antenna space diversity 

Channel oversampling 1 sample/chip 

Turbo code information R=1/3, K=4, 8 iteration,  
Decoder : Max Log MAP 

Information bit rate 144kbps / 480kbps 

SF 8 (144kbps) / 4 (480kbps) 

Modulation Dual BPSK 

E-DCH TTI 10ms 

Hybrid ARQ Chase Combining(CC) / No Combining(NC) 

Maximum number of transmission 3 

ACK/NACK signaling error No error 

Rate matching Rel’99 Rate matching 

Gain factor =5, =15 

Cell configuration Single omni-cell and single user 

=:" *:&%/>:0/* 2( 3+,3/,+*"' +(  

$:"&" 2( *:" 251%&7+*2%5 82* &+*" +5' 2( +\"&+>" 5/78"& %1 *&+5(72((2%5(< 

c DPDCHE-

avN

R
Throughput inf

!

inf
R

av
N
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Figure 9.2.1. Throughput in Pedestrian A 3 km/h with power control 

Figure 9.2.2. Throughput in Pedestrian A 30 km/h with power control 
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Figure 9.2.3. Average number of transmissions in Pedestrian A 3km/h with power control 

Figure 9.2.4. Average number of transmissions in Pedestrian A 30km/h with power control 
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Figure 9.2.5. BLER for 480 kbps in Pedestrian A 3km/h 

Figure 9.2.6. Delay distribution with the first transmission BLER = 17% for 480 kbps in Pedestrian A 
3km/h 
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Figure 9.2.7. Delay distribution with the first transmission BLER = 49% for 480 kbps in Pedestrian A 
3km/h 

9.2.1.2 Hybrid ARQ performance in soft handover 
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Figure 9.2.8. Throughput in soft handover with 0dB link imbalance in PA 3kmph 

Figure 9.2.9. Average number of transmissions in soft handover with 0dB link imbalance in PA 
3kmph 
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Figure 9.2.10. Throughput in soft handover with 3dB link imbalance in PA 3kmph 

Figure 9.2.11. Average number of transmissions in soft handover with 3dB link imbalance in PA 
3kmph 
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Table 9.2.2  Reference MCS – 2ms TTI 

Index 
Transport 
Block Size 

Mod 
Code 
Rate 

Rate (kbps) 

1 Tx 2 Tx 4 Tx 

4 1280 QPSK 0.333 640 320 160 

7 2048 QPSK 0.533 1024 512 256 

9 2560 QPSK 0.333 1280 640 320 

15 4096 QPSK 0.533 2048 1024 512 

19 5120 QPSK 0.444 2560 1280 640 

31 8192 QPSK 0.711 4096 2048 1024 
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(:%$5 25 =+8," V<I<- 

Table 9.2.3  Simulation Set – 2ms TTI 

Target Data Rate (kbps) 
MCS 

1 Tx 2 Tx 4 Tx 

640 4 9 19 

1024 7 15 31 
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9.2.2 Complexity Evaluation <UE and RNS impacts> 

9.2.2.1 Buffering complexity 

9.2.2.1.1 Soft buffer at Node B 
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*:" *%*+, (2;" %1 (%1* 8/11"& 3+5 8" &"'/3"' >2\"5 *:+* 5%* +,, +3*2\" FL( *&+5(72* (27/,*"+5%/(,# /(25> *:" 7%(* 

'"7+5'25> 1%&7+*< P,(%T 2* 7+# 8" 0%((28," *% &"Z/(" (%7" "92(*25> 8/11"&(<  

Table 9.2.4 Node B soft buffer size (kilo soft symbols) per UE, for some example values of N (number 
of HARQ processes) and TTI lengths 

N=4, TTI=10 ms N=3, TTI=10 ms N=8, TTI=2 ms N=6, TTI=2 ms 

BPSK, SF=4 38.4 28.8 15.36 11.52 

QPSK or 2*BPSK, SF=4 76.8 57.6 30.72 23.04 

8PSK or 3*BPSK, SF=4 115.2 86.4 46.08 34.56 

2*QPSK or 4*BPSK, SF=4;  
or QPSK, SF=2 

153.6 115.2 61.44 46.08 

4* (:%/,' 8" 5%*"' *:+* (%1* 8/11"& 25 *:" 6%'" S 2( 5%* 5""'"' 21 (%1* 3%782525> 2( 5%* /("'T "<><T $2*: 0:#(23+,HEPB 

,+#"& PK_ $2*:%/* (%1* 3%782525>< 

9.2.2.1.2 Reordering buffer in radio network 

A/" *% 0:#(23+,HEPB ,+#"& ]C^PK_T *:" EPBZ" )AF( 7+# 8" &"3"2\"' 25 $&%5> %&'"&< =:"&"1%&"T &"%&'"&25> %1 *:" 

EPBZ" )AF( 2( &"X/2&"' "2*:"& 25 *:" 6%'" S %& 25 *:" K6B< C"&" *:" &"X/2&"' &"%&'"&25> 8/11"& (2;" 0"& FL 2( 

"(*27+*"'< 45 *:" "(*27+*2%5 2* 2( +((/7"' *:+* %5,# %5" :2>: 82* &+*" &"%&'"&25> X/"/" 2( +3*2\" 1%& + FL +* + *27"< 

J/&*:"&7%&"T 7+927/7 %1 - &"*&+5(72((2%5( 0"& EPBZ" )AF 2( +((/7"' +5' *:" 8/11"& (2;" 2( 3+,3/,+*"' 1%& *:" $%&(* 

3+(" $:"&" %5" PK_ 0&%3"(( &"X/2&"( &"*&+5(72((2%5( $:2," *:" %*:"&( >"* 8,%3G( *:&%/>: +5' 1%&$+&' *:"7 *% 

&"%&'"&25> X/"/"< =:" $%&(* 3+(" 8/11"& (2;" 2( *:"5 3+,3/,+*"' +( 

=:"(" \+,/"( :+\" *% 8" 7/,*20,2"' 8# *:" 5/78"& %1 LZABC FL( ("&\"' 8# *:" 6%'" S %& 8# *:" K6BT '"0"5'25> %5 

*:" ,%3+*2%5 %1 *:" &"%&'"&25> 8/11"&< A"0"'"5'25> %5 270,"7"5*+*2%5 +5' ,%3+*2%5 %1 *:" &"Z%&'"&25> 8/11"&T 2* 7+# 8" 

0%((28," *% &"Z/(" (%7" "92(*25> 8/11"&(< 

)( Nssoftsymbolbuffer TTI ´!

)/(1)1(3 TTIbitsNbufferreordering ´!-#
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Table 9.2.5 Reordering buffer size (kB) per UE, for some example values of N (number of HARQ 
processes) and TTI lengths 

User data rate N=4, TTI=10 ms N=3, TTI=10 ms N=8, TTI=2 ms N=6, TTI=2 ms 

384 kbit/s 4.8 3.36 2.1 1.5 

768 kbit/s 9.6 6.72 4.2 3.1 

1 Mbit/s 12.5 8.8 5.5 4.0 

1.5 Mbit/s 18.8 13.1 8.3 6.0 

9.2.2.1.3 Retransmission buffer in UE 

45 +''2*2%5 *% 8/11"&( 25 *:" &"3"2\"& (2'"T +,(% (%7" 8/11"& +* FL (2'" 2( 5""'"'< =:" &"*&+5(72((2%5 8/11"& 3+5 8" "2*:"& 

+* EPB ,+#"& +( 251% 82*( %& +* 0:#(23+, ,+#"& +( 3%'"' 82*(< =:" *%*+, 5/78"& %1 3%'"' 82*( 2( *#023+,,# - *27"( *:" 

5/78"& %1 251% 82*(< =+8," V<I<N (:%$( +,(% *:" &"X/2&"' &"*&+5(72((2%5 8/11"& (2;" 25 G82*( ]+((/725> *:+* 3%'"' 82*( +&" 

8/11"&"'^< A"0"5'25> %5 270,"7"5*+*2%5 2* 7+# 8" 0%((28," *% &"Z/(" "92(*25> 8/11"&(< 

9.2.2.2 Encoding/decoding and rate matching complexity 

K+*" @H- */&8% 3%'" (0"3212"' 25 K",VV +( $",, +( *:" *$% (*+>" &+*" 7+*3:25> (0"3212"' 1%& CDA)P +&" (/00%("' *% 8" 

0%((28," *% &"/(" 1%& LZABC $2*: (%7" 7%'2123+*2%5(< =:"(" +&" 5%* 3%5(2'"&"' *% 8&25> 7/3: 7%&" 3%70,"92*# 1%& 

/0,25G 0&%3"((25> *:+5 +,&"+'# 2( 25 K",VVHNHM< 

9.2.2.3 UE and RNS processing time considerations 

[5" %1 *:" 7+e%& 3%70,"92*# 2((/"( 1%& 1+(* CPK_ 2( *:" *2>:* 0&%3"((25> *27" &"X/2&"7"5* *:+* 2* ("*( *% *:" 6%'" S 

+5' *:" FL< D"3*2%5 `<I +,&"+'# '2(3/(("( *:" 0&%3"((25> *27"( +( $",, +( %*:"& '",+# 3%70%5"5*( &",+*"' *% 1+(* CPK_<  

9.2.2.4 HARQ BLER operation point and complexity 

D"3*2%5 V<I<@<- (*+*"( *:+* CPK_ "11232"53# 2( 253&"+("' $:"5 *:" 7+927/7 5/78"& %1 *&+5(72((2%5( 2( 253&"+("'< =:+* 

+,(% 270,2"( *:+* *:" 12&(* *&+5(72((2%5 SWLK 2( 253&"+("'< J&%7 3%70,"92*# 0%25* %1 \2"$T *:" 253&"+(" %1 SWLK 
%0"&+*2%5 0%25* ]*% MYz %& "\"5 :2>:"&^ +,(% 7"+5( 3%70,"92*# 253&"+("< 41 *:" 12&(* *&+5(72((2%5 SWLK 2( :2>: +5' *:" 

(25>," /("& *:&%/>:0/* 2( G"0* *:" (+7"T *:"5 *:" 0"+G '+*+ &+*" :+( *% 8" 253&"+("'T $:23: 7"+5( *:+* 7%&" :+&'$+&" 

+5'H%& (%1*$+&" &"(%/&3"( :+\" *% 8" +,,%3+*"' 1%& "+3: /("& 8%*: +* FL +5' &+'2% 5"*$%&G (2'"< [5 *:" %*:"& :+5'T 21 

(25>," /("& *:&%/>:0/* 2( +,,%$"' *% '"3&"+(" +5' *:" (#(*"7 *:&%/>:0/* 2( 253&"+("' 8# +,,%$25> 7%&" /("&( 25 *:" 3",,T 

*:2( +,(% &"X/2&"( 7%&" :+&'$+&" +5'H%& (%1*$+&" &"(%/&3"( 25 *:" 5"*$%&G (2'"< =:" :2>:"& 0"+G '+*+ &+*" 0"& /("& %& 

7%&" /("&( 8%*: 270,# *:+* *:" +7%/5* %1 0&%3"((25>T +( $",, +( *:" +7%/5* %1 *:" 8/11"&25> 2( 253&"+("' +* 6%'" S< 

P,(% *:" +7%/5* %1 4/8 *&+1123 +5' 8/11"&25> +5' 0&%3"((25> +* K6B 2( 253&"+("' 21 *:" &"%&'"&25> 2( 0"&1%&7"' +* K6B< 

K%/>:,# (0"+G25> SWLKcMYZ?Yz %0"&+*2%5 0%25* &"X/2&"( *:+* *:" 8+("8+5' 8/11"&( +5' +7%/5* %1 0&%3"((25> 

&"(%/&3"( +&" '%/8,"' 3%70+&"' *% SWLKc@Yz %0"&+*2%5 0%25*< 

9.2.3 Downlink Signalling 

9.2.4 Uplink Signalling 

9.2.4.1 E-TFC signalling 

=:2( ("3*2%5 0&%\2'"( (%7" (27/,+*2%5 &"(/,*( 1%& + 5/78"& %1 3%7825+*2%5( '"&2\"' 1&%7 *:" %0*2%5( '"(3&28"' 25 

("3*2%5 Q<M<I<@< =:" %0*2%5( /5'"& 3%5(2'"&+*2%5 +&" ,2(*"' 25 *+8," V<I<@ 
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Table 9.2.4.1: E-TFC coding, multiplexing and mapping options 

Parameter Case 1 Case 2 Case 3 

# of E-TFC bits 10 5 10 

TTI 10 ms 10 ms 2 ms 

CRC No No No 

Coding 
Block [30,10] + 

Repetition [5 times] 
Block [30,10] Block [30,10] 

Mapping 
E-DPCCH 
SF=256 

DPCCH E-DPCCH 
SF=256 

Offset relative to 
DPCCH 

Variable 
0 dB  

(can not be 
changed by design) 

Variable 

Modulation BPSK BPSK BPSK 

Results in section 9.2.4.1.1.1 9.2.4.1.1.2 9.2.4.1.1.3 
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9.2.4.1.1 Summary of results 

=+8," V<I<I 0&%\2'"( + (/77+&# %1 *:" (27/,+*2%5 &"(/,*( +((/725> + *+&>"* LZ=JB "&&%& &+*" %1 @z< 4* 2( JJD $:"*:"& 

*:2( *+&>"* 2( +00&%0&2+*"< 

Table 9.2.4.2: E-TFC coding, multiplexing and mapping options 

Parameter Required offset to DPCCH [dB] to 
achieve 1% error rate on E-TFC Comments 

DPCCH SNR -21 dB -24 dB 

Case 1 -9 dB -4 dB No issue 

Case 2 
@ 0 dB  

BLER < 1e-3 
@ 0 dB  

BLER < 1e-1 

This approach requires a power 
offset on the TFCI bits (new option) in 
order to achieve the target error rate 
in difficult conditions. 

Case 3 1 dB - 
Required power offset is similar to 
one required for HS-DPCCH 
transmission. 

9.2.4.1.1.1 Case 1 results 

Figure 9.2.4.1 E-DPCCH/DPCCH = -9 dB 
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Figure 9.2.4.2: E-DPCCH/DPCCH = -4 dB 

9.2.4.1.1.2 Case 2 results 

Figure 9.2.4.3: TFCI/DPCCH = 0 dB 
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9.2.4.1.1.3 Case 3 results 

Figure 9.2.4.4: E-DPCCH/DPCCH = -2 dB 

Figure 9.2.4.5: E-DPCCH/DPCCH = 1 dB 
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9.2.4.1.2 Simulation assumptions 

=+8," V<I<N<- (/77+&2;"( *:" (27/,+*2%5 0+&+7"*"&(< 

Table 9.2.4.3: Simulation parameters 

Parameter Value 

Channel Estimation On 

DPCCH slot format 0 

Inner Loop Power Control On 

ILPC Step Size +/- 1 dB 

Outer Loop Power Control Off, 
DPCCH SNR target varied 

PC  feedback delay 1-slot 

PC command BER 4% 

Channels PA3, PB3, VA30, VA120 

Number of Rx antennas 2 

9.3   Fast DCH Setup Mechanisms 

9.3.1 Performance Evaluation 

9.3.2 Complexity Evaluation <UE and RNS impacts> 

9.3.3 Downlink Signalling 

9.3.4 Uplink Signalling 

9.4 Shorter Frame Size for Improved QoS  

9.4.1 Performance Evaluation 

=$% 0%((28," 3+5'2'+*"( 1%& *:" 1&+7" (2;" +&" I7( +5' @Y7(< 45 *:2( ("3*2%5T $" 0&"("5* *:" LZABC (#(*"7 

0"&1%&7+53" $2*: I7( ==4 \(< @Y7( $2*: CPK_ +5' + 6%'"ZS (3:"'/,"&< The comparison is performed assuming 

the same maximum physical layer delay equal to 40 ms.  Comparison performed using a different criterion (e.g. 

different max delay value, average delay, …) may yield different relative results.

9.4.1.1 Data only, Full buffer 

=:" (#(*"7 3%512>/&+*2%5 :+( 8""5 ("* +( (:%$5 25 =+8," V<N<@<@<@< P (/8("* %1 *:" EBD /("' 1%& I 7( +5' @Y 7( +&" 

(:%$5 25 P55"9 I<I<@ +5' I<I<I< 
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Table 9.4.1.1.1: Simulation parameters 

Parameter Configuration 

Layout 19 Node-B, 3-cell wrap-around layout 

Channel model Mixed (PA3 30%, VA30 50% and VA120 20%) and individual 

Traffic model Full buffer 

#UE per cell 10 

Duration 200 s + 10 s warm-up 

HARQ 

2ms TTI 10ms TTI

Max # of transmissions = 4 
# of HARQ processes = 5 

Re-transmission delay = 10 ms 
Ack/Nack errors = 0% 

Max # of transmissions = 2 
# of HARQ processes = 3 

Re-transmission delay = 30 ms 
Ack/Nack errors = 0% 

Scheduling algorithm Proportional fair 

Scheduling process 
As described in R1-031246. Decentralized Node-B scheduler with  

1 serving cell per UE = best DL (same as HSDPA serving cell). All cells in 
UE’s active set send ACK/NAK. 

Scheduling delays 

2ms E-DCH 10ms E-DCH 

Period 2 ms 10 ms 

Uplink SI delay 10 slots 35 slots 

DL Grant delay 1 slot 1 slot 

Power control 
Outer loop driven by 1% BLER on DPDCH 

Inner loop error rate = 4% 

DCH 
TFCS = 8 kbps (100% duty cycle) 

Minimum set: 8 kbps 

E-DCH 

TFCS = TFS = MCS as shown in Table 2 
Minimum set is empty 

E-TFC elimination: 
Similar to R99 TFC elimination. UE MAC decides upon the E-DCH TFC in 
SUPPORTED_STATE and EXCESS_POWER_STATE every radio frame. 

The parameters {x, y, z} are set to {15, 30, 30} as in Rel-99. 

E-DPCCH 

2ms TTI 10ms TTI

/  = 17/15  /  = 7/15 

E-DPCCH errors: 0% 

SHO 

2ms TTI 10ms TTI 

When in SHO E-TFS is restricted up 
to instantaneous 512kbps 

When in SHO E-TFS is restricted up 
to instantaneous 256kbps 

Decoding Short term link level curves: [A2.2.1] with implementation-I and [A2.2.2] 

J2>/&" V<N<@<@<@ +5' J2>/&" V<N<@<@<I 3%70+&" *:" LZABC 3",, *:&%/>:0/* $2*: I7( +5' @Y7( ==4< 4* 2( (""5 *:+* 

3%70+&"' *% @Y7( ==4T *:" (#(*"7 0"&1%&7+53" $2*: I7( ==4 270&%\"( 8# @?z +* N<M 'S K%=< J2>/&" V<N<@<@<- (:%$( 
*:+* I 7( #2",' + 8"**"& 1+2&5"((<  =:" K%= %\"&(:%%* 3/&\" >2\"5 25 J2>/&" V<N<@<@<N 25'23+*"( *:+* @Y7( ==4 :+( + 

:2>:"& K%= %\"&(:%%*< 

c c
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Figure 9.4.1.1.1: Average cell throughput as a function of average RoT – mixed channel  

Figure 9.4.1.1.2: Throughput gain between EUL 2ms and EUL 10ms – mixed channel 

2ms vs. 10ms, mixed channel, PF

800

1000

1200

1400

1600

1800

3 3.5 4 4.5 5 5.5 6 6.5

Avg. RoT (dB)

T
h

ro
u

g
h

p
u

t
(k

b
p

s
)

2ms 10ms

2ms vs. 10ms, mixed channel, PF

0

10

20

30

40

3 3.5 4 4.5 5 5.5 6 6.5

Avg. RoT (dB)

T
h

ro
u

g
h

p
u

t
G

a
in

 (
%

)

Ex. 1027 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00957

Page 75 of 180



Release 6 

3GPP 

3GPP TR 25.896 V6.0.0 (2004-03)75

Figure 9.4.1.1.3: Fairness curves - mixed channel 

Figure 9.4.1.1.4: Percentage of time the RoT is greater than 7 dB – mixed channel 

9.4.1.2 Data only, Traffic models 

=:" (#(*"7 3%512>/&+*2%5 :+( 8""5 ("* +( (:%$5 25 *+8,"( V<N<@<@<@T "93"0* 1%& *:" 5/78"& %1 FL +5' *&+1123 7%'", 0+&* 

$:23: 2( +( (:%$5 25 *+8," V<N<@<I<@< P (/8("* %1 *:" EBD /("' 1%& I 7( +5' @Y 7( +&" (:%$5 25 P55"9 I<I<@ +5' I<I<I< 

Table 9.4.1.2.1: Simulation parameters for mixed traffic model 

Parameter Configuration 

#UE per cell 12 

Traffic model Mixed (4 FTP, 4 Video, 4 Gaming) 

=+8," V<N<@<I<I (:%$( *:" \+,/"( %1 *+/ 0+&+7"*"&( /("' 1%& J=) /("&(< 

Fairness - E-DCH 2ms vs. 10ms
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Table 9.4.1.2.2: Tau parameters used for FTP 

Delay component Symbol Value 

The uplink transmission time of a TCP data 
segment from the client to the Node-B 

t1 Determined by uplink throughput 

The sum of the time taken by a TCP data 
segment to travel from Node-B to the server and 
the time taken by an ACK packet to travel from 
the server to Node-B 

t2 Exponential distribution  
Mean = 50 ms. 

Time taken by the ACK to travel from Node-B to 
client 

t3 Lognormal distribution 
Mean = 50 ms 

Standard deviation = 50 ms 

Increased delay to account for RLC 
retransmissions from residual uplink physical 
layer BLER 

t4 Constant 
= 0 ms, if packet is not in error after all 

physical layer retransmissions 
= 200 ms, else 

=:" 1%,,%$25> 12>/&"( 0&"("5* *:" (#(*"7 0"&1%&7+53" %1 LZABC $2*: '211"&"5* ==4 ,"5>*:(< =:" 3%70+&2(%5 %1 *:" 

0"&1%&7+53"(T 25 *"&7( %1 3",, *:&%/>:0/*T 1+2&5"((T K%= %\"&(:%%*T +5' '",+#( +&" (:%$5< 

J2>/&" V<N<@<I<@ (:%$( *:" (#(*"7 *:&%/>:0/* +( + 1/53*2%5 %1 *:" +\"&+>" K%=< =:" >+25 %1 +&%/5' @Yz %1 *:" (#(*"7 

$2*: I7( ==4 %\"& *:" @Y7( ==4 3+5 8" %8("&\"'< 

=:" K%= %\"&(:%%* 2( >2\"5 25 J2>/&" V<N<@<I<I< 4* 3+5 8" (""5 *:+* *:" K%= %\"&(:%%* 1%& *:" &">2%5 %1 25*"&"(* 2( (272,+& 

1%& 8%*:T I 7( ==4 +5' @Y 7( ==4< 

=:" 3/7/,+*2\" '"5(2*# 1/53*2%5 ]BAJ^ %1 /("& *:&%/>:0/*( 5%&7+,2;"' 8# *:" +\"&+>" *:&%/>:0/* 0"& /("& 2( /("' *% 

&"0&"("5* *:" 1+2&5"((< =:" 1+2&5"(( 3/&\"T >2\"5 25 J2>/&" V<N<@<I<-T (:%$( *:+* *:" 1+2&5"(( %1 *:" (#(*"7 $2*: I 7( ==4 

2( (,2>:*,# '">&+'"' 3%70+&"' *% @Y 7( ==4T 0&27+&2,# '/" *% *:" :2>:"& 25(*+5*+5"%/( '+*+ &+*"(< 

J2>/&"( V<N<@<I<N *% V<N<@<I<Q 0&"("5* *:" +\"&+>" 0+3G"* 3+,, '",+#( +5' *:" +\"&+>" 0+3G"* '",+#(< )+3G"* 3+,, '",+# 2( 

*:" *27" 8"*$""5 *$% 3%5("3/*2\" &"+'25> 0"&2%'(< J%& .+725> /("&(T 0+3G"* 3+,, '",+# &"0&"("5*( *:" *27" %1 + >+725> 

("((2%5 *:+* 253,/'"( *:" *27" '/&25> $:23: *:" 0+3G"*( +&" >"5"&+*"' ]+3*2\" 0"&2%'^T +5' *:" *27" 5""'"' 1%& 

*&+5(72((2%5 %1 *:" '+*+ 0+3G"*( +33/7/,+*"' '/&25> *:" +3*2\" 0"&2%'< J%& J=) /("&(T 0+3G"* 3+,, '",+# 2( *:" *27" 

5""'"' 1%& +5 J=) 12," /0,%+'< )+3G"* '",+# 2( *:" *27" 5""'"' 1%& + 0+3G"* *% 8" &"3"2\"' +* + 6%'"ZS< 4* 3+5 8" (""5 

*:+* *:" '",+#( +&" '"3&"+("' 1%& *:" (#(*"7 $2*: I 7( ==4 $:"5 3%70+&"' *% *:" @Y 7( ==4<  

J2>/&"( V<N<@<I<` *% V<N<@<I<@@ (:%$ *:" BAJ %1 *:" 0+3G"* 3+,, '",+#( +5' 0+3G"* '",+#(T 1%& 8%*: (#(*"7(T $2*: I 7( 

==4 +5' @Y 7( ==4< 4* 3+5 8" (""5 *:+* *:" '",+# 3:+&+3*"&2(*23( %1 *:" I 7( ==4 +&" (/0"&2%& %\"& *:" @Y 7( ==4T 1%& +,, 

*&+1123 7%'",(< 
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Figure 9.4.1.2.1: Average cell throughput as a function of the average RoT  

Figure 9.4.1.2.2: Percentage of time the RoT is greater than 7 dB 
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Figure 9.4.1.2.3: Fairness curves 

Figure 9.4.1.2.4: Average packet call delay for FTP users 
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Figure 9.4.1.2.5: Average packet call delay for Gaming users 

Figure 9.4.1.2.6: Average packet delay for FTP users 
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Figure 9.4.1.2.7: Average packet delay for Video users 

Figure 9.4.1.2.8: CDF of the packet call delays for FTP users 
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Figure 9.4.1.2.9: CDF of the packet call delays for Gaming users 

Figure 9.4.1.2.10: CDF of the packet delays for FTP users 
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Figure 9.4.1.2.11: CDF of the packet delays for Video users 
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Table 9.4.1.3.1: Simulation parameters for voice users 
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Figure 9.4.1.3.1: Average cell throughput as a function of average RoT – mixed channel  

Figure 9.4.1.3.2: Throughput gain between 2ms and 10ms 
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Figure 9.4.1.3.3: Voice Outage with 2ms and 10ms TTI 

Figure 9.4.1.3.4: Fairness curves - mixed channel 

2ms vs. 10ms - 10 Data + 20 Voice UEs

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

3 3.5 4 4.5 5 5.5 6 6.5 7

Avg. RoT (dB)

V
o

ic
e

O
u

ta
g

e
(%

)

2ms 10ms

2ms vs. 10ms - 10 Data + 20 Voice UEs

0

0.2

0.4

0.6

0.8

1

0 0.5 1 1.5 2 2.5 3 3.5

Normalized User Throughput

C
D

F

2ms 10ms

Ex. 1027 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00957

Page 85 of 180



Release 6 

3GPP 

3GPP TR 25.896 V6.0.0 (2004-03)85

Figure 9.4.1.3.5: Percentage of time the RoT is greater than 7 dB – mixed channel 
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9.4.3 Downlink Signalling 
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9.4.4 Uplink Signalling 
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9.5 Physical layer structures 

9.5.1 Complexity evaluation 

9.5.1.1 PAR analysis 
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Table 9.5.1 – Parameter Set Rationale 

Parameter Set Rationale 

1 The betas are derived considering the Eb/Nt requirements of each physical channel as described in 
R1-031349 and R1-031367. This assumes target BLER for E-DCH of 20% and target BLER for 
DPDCH of 1%, and assumes DPCCH is boosted for improved channel estimation performance for 
high data rates on E-DCH. 

2 The Beta values have been derived assuming non ideal receiver and DPCCH Ec/Nt = -21 dB.  
These Beta values are selected for the purpose of  optimum performance in this scenario. Whether 
the  performance is optimum can still be verified later.In addition, for case 2, the beta values have 
been selected assuming 10 ms TTI, and 1% BLER in the first transmission. (note that the beta 
values are different than those used in TS 25.104). In addition for case 8, the beta values have 
been selected assuming 2 ms TTI, and BLER of x% in the initial transmission. Furthermore a 12.2 
kbps DCH is assumed to be mapped on the DPCH. Note that the channelisation codes assigned to 
the Rel-5 physical channels differ from Rel-5 hence configurations equivalent to Rel-5 ones are 
listed under case 8. The beta values for E-DPCCH1 and E-DPCCH2 channels are based on results 
provided in chapter 9. E-DPCCH3 (pilot) is only assumed to be transmitted for the highest E-DCH 
rates as it does not seem provide any benefit for lower E-DCH rates. 

3 The beta values are defined with the help of the WG4 specification TS 25.141, containing uplink 
measurement channels, i.e. also beta factors for different data rates for NodeB performance tests. 
In this parameter set the beta factors for case 3 are exactly the same as in TS25.141, since they are 
assumed to give the best performance for DPCH for the given data rates according to WG4. For 
other cases than case 3, the beta factors are defined so that the percentage of pilot power from the 
total transmitted signal is as close as possible to one in case 3, taken the limitation into account that 

the bc cannot be higher than 1. BLER in the initial transmission is here assumed to be a value 
within range 1-20 %. For the sake of making PAR comparison of different cases easier, it is 
assumed here, that the BLER in the initial transmission is the same for DCH and EDCH, which 
means that the channel bit energy for DCH and EDCH is equal. Thus the beta factor for code 

channel carrying EDCH is defined to be be= bd  * sqrt(SFDCH/SFEDCH). Beta factors for L1 signaling 
channels (E-DPCCH or HS-DPCCH) are assumed to require 6 dB higher power than DPCCH in the 
low to medium data rates (up to 1 BPSK code channel with SF=4) since that might be in soft 
handover, and equal power with DPCCH with higher data rates than that. 
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9.5.1.1.1 Total number of channel bits from both E-DCH and DCH that can be 
accommodated one BPSK code channel with SF=4 

Parameters and results:  

Table 9.5.1.1.1: Cases 1-7 

Param 
set 

Case DPCCH DPDCH E-DPDCH HS-DPCCH E-DPCCH 99.9% 

PAR 
 [dB]Br  c SF C Br  d SF C Br  eu SF C Br  hs SF C Br T SF C 

1 1 Q 11 256 0 Q 15 64 16 I 24 32 8 Q 15 256 32 I 15 128 1 4.75 

1 1 Q 15 256 0 Q 10 64 16 I 42 4 1 Q 7 256 32 I 7 128 1 3.64 

1 2 Q 11 256 0 I 33 16 4  Q 15 256 64  3.06 

2 2 Q 15 256 0 I 15 64 16  3.10 

2 2 Q 15 256 0 I 15 64 16  Q 15 256 64  3.65 

2 2 Q 15 256 0 I 15 64 16  Q 30 256 64  3.65 

3 1 Q 15 256 0 I 15 64 16 Q 42 8 2 I 30 256 1 Q 30 256 32 4.92 

3 1 Q 15 256 0 I 15 64 16 Q 30 16 4 I 30 256 1 Q 30 256 32 4.95 

3 1 Q 15 256 0 I 15 64 16 Q 21 32 8 I 30 256 1 Q 30 256 32 4.85 

3 2 Q 5 256 0 I 15 8 2 - -  Q  10 256 64 - -  3.11 

3 2 Q 8 256 0 I 15 16 4 - -  Q 16 256 64 - -  3.30 

3 2 Q 10 256 0 I 15 32 8 - -  Q 20 256 64 - -  3.43 

3 1 Q 15 256 0 I 15 64 16 Q 60 4 1 I 30 256 1 Q 30 256 32 4.69 

3 2 Q 5 256 0 I 15 4 1 - -  Q  9 256 64 - -  3.10 

3 3 Q 5 256 0 I 15 4 1 - - - - - -  3.06 

3 4 Q 15 256 0 I 15 64 16 Q 60 4 1   4.01 

Table 9.5.1.1.1b: Case 8 

Case 8 8 8 8 

Parameter set 2 2 2 2 

99.9% PAR [dB] 4.70 4.70 5.20 4.90 

DPCCH 

Br Q Q Q Q 

 c 15 15 15 15 

SF 256 256 256 256 

C 0 0 0 0 

DPDCH 

Br I I I I 

 d 15 15 15 15 

SF 64 64 64 64 

C 8 8 8 8 

HS-DPCCH 

Br Q Q Q Q 

 hs 15 30 15 30 

SF 256 256 256 256 

C 32 32 32 32 

E-DPCCH2 
(request) 

Br I I 

 R 17 30 

SF 64 64 

C 1 1 
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Table 9.5.1.1.1c: Backward compatible settings 

Case 1 1 8 8 8 8 

Parameter set 1 1 2 2 2 2 

99.9% PAR [dB] 5.36 4.73 3.63 3.64 5.41 5.32 

DPCCH 

Br Q Q Q Q Q Q 

c 11 15 15 15 15 15 

SF 256 256 256 256 256 256 

C 0 0 0 0 0 0 

DPDCH 

Br I I I I I I 

d 15 10 15 15 15 15 

SF 64 64 64 64 64 64 

C 16 16 16 16 16 16 

HS-DPCCH 

Br Q Q Q Q Q Q 

hs 15 7 15 30 15 30 

SF 256 256 256 256 256 256 

C 64 64 64 64 64 64 

E-DPDCH 

Br Q Q 

eu 24 42 

SF 32 4 

C 16 2 

E-DPCCH 

Br I I 

T 15 7 

SF 128 128 

C 1 1 

E-DPCCH2 
(request) 

Br Q Q 

R 17 30 

SF 64 64 

C 1 1 

9.5.1.1.2 Total number of channel bits from both E-DCH and DCH that can be 
accommodated in two BPSK code channels with SF=4 

Parameters and results: 

Table 9.5.1.1.2: Cases 1-7 

Param 
set 

Case DPCCH DPDCH E-DPDCH HS-DPCCH E-DPCCH 99.9% 

PAR 
 [dB]Br  c SF C Br  d SF C Br  eu SF C Br  hs SF C Br T SF C 

1 1 Q 15 256 0 I 6 64 8 I+Q 40 4 1 Q 5 256 32 I 5 128 1 3.97 

1 2 Q 15 256 0 I+Q 40 4 1  Q 7 256 32  3.79 

2 2 Q 7 256 0 I+Q 15 4 1  4.00 

2 2 Q 7 256 0 I+Q 15 4 1  I 7 256 1  4.40 

2 2 Q 7 256 0 I+Q 15 4 1  I 14 256 1  4.75 

3 1 Q 15 256 0 I 15 64 16 IQ 60 2*4 2 Q 15 256 32 I 15 256 1 4.44 

3 1 Q 15 256 0 I 15 64 16 Q 85 2 1 I 15 256 1 Q 15 256 32 4.59 

3 2 Q 5 256 0 IQ 15 2*4 1 - -  I  5 256 1 - -  4.03 

3 3 Q 5 256 0 IQ 15 2*4 1 - - - - - -  3.69 

3 4 Q 15 256 0 I 15 64 16 IQ 60 2*4 2  - - - -  3.98 

3 4 Q 15 256 0 I 15 64 16 Q 85 2 1  - - - -  3.95 
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Table 9.5.1.1.2b: Case 8 

Case 8 8 

Parameter set 2 2 

99.9% PAR [dB] 5.70 6.05 

DPCCH 

Br Q Q 

b c 15 15 

SF 256 256 

C 0 0 

DPDCH 

Br I I 

b d 15 15 

SF 64 64 

C 8 8 

HS-DPCCH 

Br Q Q 

b hs 15 30 

SF 256 256 

C 32 32 

E-DPDCH 

Br I+Q I+Q 

b eu 34 34 

SF 4 4 

C 1 1 

E-DPCCH 

Br Q Q 

b T 17 30 

SF 64 64 

C 2 2 

E-DPCCH2 
(request) 

Br I I 

b R 17 30 

SF 64 64 

C 1 1 

Table 9.5.1.1.2c: Backward compatible settings 

Case 1 8 8 

Parameter set 1 2 2 

99.9% PAR [dB] 4.16 5.85 6.12 

DPCCH 

Br Q Q Q 

c 15 15 15 

SF 256 256 256 

C 0 0 0 

DPDCH 

Br I I I 

d 6 15 15 

SF 64 64 64 

C 16 16 16 

HS-DPCCH 

Br Q Q Q 

hs 5 15 30 

SF 256 256 256 

C 64 64 64 

E-DPDCH 

Br I+Q I+Q I+Q 

eu 40 34 34 

SF 4 4 4 

C 2 2 2 

E-DPCCH 

Br I I I 

T 5 17 30 

SF 128 64 64 

C 1 1 1 

E-DPCCH2 
(request) 

Br Q Q 

R 17 30 

SF 64 64 

C 1 1 

9.5.1.1.3 Total number of channel bits from both E-DCH and DCH that can be 
accommodated in three BPSK code channels with SF=4 

Parameters and results: 

Ex. 1027 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00957

Page 91 of 180



Release 6 

3GPP 

3GPP TR 25.896 V6.0.0 (2004-03)91

Table 9.5.1.1.3: Cases 1-7 

Param 
set 

Case DPCCH DPDCH E-DPDCH HS-DPCCH E-DPCCH 99.9% 
PAR 
 [dB]Br b c SF C Br b d SF C Br b eu SF C Br b hs SF C Br bT SF C 

1 1 Q 15 256 0 I 5 64 8 p8 67 4 1 Q 4 256 32 I 4 128 1 3.44 

1 5 Q 15 256 0 p8 47 4 1  I 5 256 1  3.64 

1 5 Q 15 256 0 p8 78 4 1  I 4 256 1  3.30 

3 1 Q 15  256 0 I 15 64 16 Q 60 3*4 1,3 I 15 256 1 Q 15 256 32 5.5 

3 1 
Q 15  256 0 I 15 64 16 

I 

Q 

85 

60 

2 + 

4 

1 

1 
Q 15 256 32 I 15 256 1 5.2 

3 2 Q 5  256 0 I 15 3*4 1,3 - -  Q  5 256 32 - -  5.3 

3 3 Q 5  256 0 I 15 3*4 1,3 - - - - - -  5.1 

3 4 Q 15  256 0 I 15 64 16 Q 60 3*4 1,3  - - - -  5.2 

3 4 
Q 15  256 0 I 15 64 16 

I 

Q 

85 

60 

2 + 

4 

1 

1 
- - - -  5.0 

3 5 Q 4  256 0 p8 15 4 * 1 - -  I  4 256 1 - -  3.77 

3 6 Q 4  256 0 p8 15 4 * 1 - - - - - -  3.5 

3 7 Q 15 256 0 I 15 64 16 p8 73 4 * 2  - - - -  3.80 

* Here there is one 8PSK stream . 

Table  9.5.1.1.3b: Backward compatible settings 

Case 1 

Parameter set 1 

99.9% PAR [dB] 3.61 

DPCCH 

Br Q 

c 15 

SF 256 

C 0 

DPDCH 

Br I 

d 5 

SF 64 

C 16 

HS-DPCCH 

Br Q 

hs 4 

SF 256 

C 64 

E-DPDCH 

Br p8 

eu 67 

SF 4 

C 2 

E-DPCCH 

Br I 

T 4 

SF 128 

C 1 

9.5.1.1.4 Total number of channel bits from both E-DCH and DCH that can be 
accommodated in four BPSK code channels with SF=4 

Parameters and results: 
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Table 9.5.1.1.4: Cases 1-7 

Param 
set 

Case DPCCH DPDCH E-DPDCH HS-DPCCH E-DPCCH 99.9% 
PAR 
 [dB]Br b c SF C Br b d SF C Br b eu SF C Br b hs SF C Br bT SF C 

2 2 Q 7 256 0 I+Q 15 4 1,3  5.40 

2 2 Q 7 256 0 I+Q 15 4 1,3  I 7 256 1  5.65 

2 2 Q 7 256 0 I+Q 15 4 1,3  I 14 256 1  5.85 

3 1 Q 15  256 0 I 15 64 16 IQ 60 4*4 2,3 Q 15 256 32 I 15 256 1 5.6 

3 1 Q 15  256 0 I 15 64 16 IQ 85 2*2 1 Q 15 256 32 I 15 256 1 4.1 

3 2 Q 5  256 0 IQ 15 4*4 1,3 - -  I  5 256 1 - -  5.5 

3 2 Q 4  256 0 IQ 15 2*2 1 - -  I  4 256 1 - -  4.1 

3 3 Q 5  256 0 IQ 15 4*4 1,3 - - - - - -  5.25 

3 3 Q 4  256 0 IQ 15 2*2 1 - - - - - -  3.8 

3 4 Q 15  256 0 I 15 64 16 IQ 60 4*4 2,3  - - - -  5.2 

3 4 Q 15  256 0 I 15 64 16 IQ 85 2*2 1  - - - -  3.75 

3 5 
Q 5  256 0 p8+I 

26 
15 

4 * 1,3 
- -  Q 

5 256 32 - -  4.63 

3 6 
Q 5  256 0 p8+I 

26 
15 

4 * 1,3 
- - 

- - - -  4.50 

3 7 
Q 15 256 0 I 15 64 16 p8Q 

127 
73 

4 * 3,1  
- - - -  4.58 

* Here there are one 8PSK stream + 1 BPSK stream.

Table  9.5.1.1.4b: Case 8 

Case 8 8 

Parameter set 2 2 

99.9% PAR [dB] 5.60 6.25 

DPCCH 

Br Q Q 

 c 15 15 

SF 256 256 

C 0 0 

DPDCH 

Br I I 

 d 15 15 

SF 64 64 

C 8 8 

HS-DPCCH 

Br Q Q 

 hs 15 30 

SF 256 256 

C 32 32 

E-DPDCH 

Br I+Q I+Q 

 eu 47 47 

SF 2 2 

C 1 1 

E-DPCCH 

Br Q Q 

 T 17 30 

SF 64 64 

C 2 2 

E-DPCCH2 
(request) 

Br I I 

 R 17 30 

SF 64 64 

C 1 1 
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Table  9.5.1.1.4c: Backward compatible settings 

Case 8 8 

Parameter set 2 2 

99.9% PAR [dB] 5.40 5.91 

DPCCH 

Br Q Q 

c 15 15 

SF 256 256 

C 0 0 

DPDCH 

Br I I 

d 15 15 

SF 64 64 

C 16 16 

HS-DPCCH 

Br Q Q 

hs 15 30 

SF 256 256 

C 64 64 

E-DPDCH 

Br I+Q I+Q 

eu 47 47 

SF 2 2 

C 1 1 

E-DPCCH 

Br I I 

T 17 30 

SF 64 64 

C 1 1 

E-DPCCH2 
(request) 

Br Q Q 

R 17 30 

SF 64 64 

C 1 1 

9.5.1.1.5 Total number of channel bits from both E-DCH and DCH that can be 
accommodated in five BPSK code channels with SF=4 

Parameters and results: 

Table 9.5.1.1.5: Cases 1-7 

Param 
set 

Case DPCCH DPDCH E-DPDCH HS-DPCCH E-DPCCH 99.9% 
PAR 

 [dB]Br b c SF C Br b d SF C Br b eu SF C Br b hs SF C Br bT SF C 

3 1 
Q 15  256 0 I 15 64 16 

IQIQ 
Q 

60 5*4 
2,3,

1 
I  15 256 1 Q 15 256 32 6.23 

3 1 
Q 15  256 0 I 15 64 16 

IQ 
Q 

85 
60 

2*2, 
4 

1,1 I 15  256 1 Q 15 256 32 5.16 

3 2 
Q 5  256 0 I 15 5*4 

1,3
,2 

- -  Q 
 5 256 32 - -  6.05 

3 3 
Q 5  256 0 I 15 5*4 

1,3

,2 

- - 
- - - -  5.86 

3 2 
Q 5  256 0 

IQ 
I 

21 
15 

2*2 
4 

1 
1 

- -  Q 
5 256 32 - -  4.89 

3 3 
Q 5  256 0 

IQ 
I 

21 
15 

2*2 
4 

1 
1 

- - 
- - - -  4.83 

3 4 
Q 15  256 0 I 15 64 16 

IQIQ 
Q 

60 5*4 
2,3,

1 
- - - -  5.99 

3 4 
Q 15  256 0 I 15 64 16 

IQ 

Q 

85 

60 

2*2, 

4 

1,1  
- - - -  4.93 

3 5 
Q 5  256 0 

p8 
IQ 

26 
15 

4 * 
2 
3 

- -  I 
5 256 1 - -  4.85 

3 6 
Q 5  256 0 

p8 
IQ 

26 
15 

4 * 
2 
3 

- - 
- - - -  4.70 

3 7 
Q 15 256 0 I 15 64 16 

p8 
IQ 

127 
73 

4 * 2,3  
- - - -  4.67 

* Here there are one 8PSK stream + 2 BPSK streams
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9.5.1.1.6 Total number of channel bits from both E-DCH and DCH that can be 
accommodated in six BPSK code channels with SF=4 

Parameters and results: 

Table 9.5.1.1.6: Cases 1-7 

Param 
set 

Case DPCCH DPDCH E-DPDCH HS-DPCCH E-DPCCH 99.9% 
PAR 
 [dB]Br b c SF C Br b d SF C Br b eu SF C Br b hs SF C Br bT SF C 

2 2 Q 7 256 0 I+Q 15 4 1,3,2  6.25 

2 2 Q 7 256 0 I+Q 15 4 1,3,2  I 7 256 1  6.40 

2 2 Q 7 256 0 I+Q 15 4 1,3,2  I 14 256 1  6.55 

3 1 
Q 15 256 0 I 15   64 15 IQ 60  6*4 

1,2,
3 

I 15  256 1 Q 15 256 32 6.39 

3 1 
Q 15 256 0 I 15 64 15 

IQ 
IQ 

85 
60 

2*2 
2*4 

1 
1 

I 15 256 1 Q 15 256 32 5.40 

3 2 Q 5 256 0 IQ 15 6*4 1,2,3 - -  I  5 256 1 - -  6.33 

3 3 Q 5 256 0 IQ 15 6*4 1,2,3 - - - - - -  6.15 

3 2 
Q 5 256 0 

IQ 

IQ 

21 

15 

2*2 

2*4 

1 

1 

- -  I 
5 256 1 - -  5.29 

3 3 
Q 5 256 0 

IQ 
IQ 

21 
15 

2*2 
2*4 

1 
1 

- - 
- - - -  5.15 

3 4 
Q 15 256 0 I 15 64 15 IQ 60 6*4 

1,2,
3 

- - - -  6.20 

3 4 
Q 15 256 0 I 15 64 15 

IQ 
IQ 

85 
60 

2*2 
2*4 

1 
1 

- - - -  5.17 

3 5 Q 4 256 0 p8 15 2*4 * 1,3 - -  I  4 256 1 - -  5.31 

3 6 Q 4  256 0 p8 15 2*4 * 1,3 - - - - - -  5.20 

3 7 Q 15 256 0 I 15 64 16 p8 73 2*4 * 2,3  - - - -  5.03 

w C"&" *:"&" +&" *$% `)D! (*&"+7(< 6%*23" *:+* 3+("( @ +5' N +&" 5%* 8+3G$+&'( 3%70+*28," (253" A)ABC 

3:+55",2(+*2%5 3%'" 2( 5%* +33%&'25> *% K",M (0"3<  

Table 9.5.1.1.6b: Case 8 

Case 8 8 8 8 

Parameter set 2 2 2 2 

99.9% PAR [dB] 6.30 6.70 6.55 7.10 

DPCCH 

Br Q Q Q Q 

b c 15 15 15 15 

SF 256 256 256 256 

C 0 0 0 0 

DPDCH 

Br I I I I 

b d 15 15 15 15 

SF 64 64 64 64 

C 8 8 8 8 

HS-DPCCH 

Br Q Q Q Q 

b hs 15 30 15 30 

SF 256 256 256 256 

C 32 32 32 32 

E-DPDCH 

Br I+Q I+Q I+Q I+Q 

b eu 47 & 34 47 & 34 47 & 34 47 & 34 

SF 2 & 4 2 & 4 2 & 4 2 & 4 

C 1 1 1 1 

E-DPCCH 

Br Q Q Q Q 

b T 17 30 17 30 

SF 64 64 64 64 

C 2 2 2 2 

E-DPCCH2 
(request) 

Br I I I I 

b R 17 30 17 30 

SF 64 64 64 64 

C 1 1 1 1 

E-DPCCH3 
(pilot) 

Br Q Q 

b P 26 26 

SF 256 256 

C 1 1 
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9.5.1.1.7 Total number of channel bits from both E-DCH and DCH that can be 
accommodated in three 8PSK streams with SF=4  

Parameters and results: 

Table 9.5.1.1.7: Cases 1-7 

Param 

set 

Case DPCCH DPDCH E-DPDCH HS-DPCCH E-DPCCH 99.9

% 

PAR 

 [dB] 
Br b c SF C Br b d SF C Br b eu SF C Br b hs SF C Br bT SF C 

3 5 
Q 4  256 0 p8 15 3*4 * 

1,2
,3 

- -  I 
 4 256 1 - -  6.07 

3 6 
Q 4  256 0 p8 15 3*4 * 

1,2
,3 

- - 
- - - -  5.98 

3 7 
Q 15 256 0 I 15 64 16 p8 

73 3*4 * 1,2,
3 

- - - -  6.00 

* Here there are three 8PSK streams.

9.5.1.2 Considerations on PAR analysis 
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*:" &"1"&"53" 8"*+t'03: \+,/"( 7/,*20,2"' 8# *:" 1+3*%& 1 ,2(*"' %5 *:" 9 +92(< [5" (:%/,' 5%*" *:+* 3+(" I 3+5 8" (""5 +( 
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Figure 9.5.1.2.1 

9.5.1.2.2 Example based on case 1,2 (BPSK vs 8-PSK) 

=:2( "9+70," 2,,/(*&+*"( *:" &",+*2%5(:20 8"*$""5 )PK '2(3/((2%5 +5' 0"&1%&7+53" '2(3/((2%5< W%%G25> +* *:" 12>/&" 

V<M<@<I<IT %5" 3%/,' 3%53,/'" *:+* /(25> - S)D! 3%'" 2( + 8+' 2'"+ +5' *:+* `Z)D! (:%/,' 8" /("' 25(*"+'< C%$"\"& 
$:"5 3%5(2'"&25> &"(/,*( 0&"("5*"' 25 K@ZYNZYYNVT 25 */&5( %/* *:+* 25 7%(* 3+("( /(25> - S)D! 3%'"( (+\"( +&%/5' I 

'S 25 L3H6* &"X/2&"7"5* 3%70+&"' *% `Z)D!<=+G25> *:2( 25*% +33%/5* %5" *:"5 3%53,/'"( *:+* /(25> - S)D! 3%'"( 2( 

7%&" "11232"5* *:+5 /(25> `Z)D! +5' '%"( 5%* 270+3* *:" ,25G 8/'>"* 1%& + 0+&*23/,+& &+*" 3%70+&"' *% /(25> `Z)D!< 
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Figure 9.5.1.2.2 

9.5.1.2.3 Example for multi-code 

J2>/&" V<M<@<I<- (:%$( *:" )PK ("5(2*2\2*# *% *:" 5/78"& %1 3%'"( *&+5(72**"' (27/,*+5"%/(,#< =:" &"1"&"53" 8"*+t'03: 

"X/+,( @YY ](","3*"' *% 3%\"& + ,+&>" &+5>" %1 0%((28," 8"*+t'03: \+,/"(^ 

Figure 9.5.1.2.3 
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9.5.1.2.4 Discussion 

S+("' %5 12>/&" V<M<@<I<@ *% V<M<@<I<- %53" 3+5 '"&2\" + 1"$ >"5"&+, &"7+&G(O 

� )PK 270+3* '"3&"+("( +( *:" (2>5+, 2( '%725+*"' 8# *:" ABCHLZABC "5"&># 

� )PK 270+3* 253&"+(" $2*: *:" 5/78"& %1 3%'" 3:+55",( /("' 1%& '+*+ *&+5(72((2%5 

� )PK 270+3* 0"+G( $:"5 +,, 3%'" 3:+55",( +&" *&+5(72**"' $2*: +8%/* *:" (+7" 0%$"& 

� )PK 270+3* 5""'( *% 8" 3%5(2'"&"' *%>"*:"& $2*: *:" ,25G ,"\", 0"&1%&7+53" 

=:" +8%\" %8("&\+*2%5( &"(/,* 25 + 5/78"& %1 0%((28," %0*2%5( *% :+5'," )PK +(0"3*( 25 *:" 3%5*"9* %1 LFWO 

� D:%/,' *:" 0&25320," *:+* *:" )P $2,, +8(%&8 +5# )PK 253&"+(" +5' &",+*"' 3%5(*&+25*( ]PBWK^ (*2,, +00,#� 

� 41 5%*T :%$ (:%/,' *:" FL '"&2\" *:" +,,%$"' )P 8+3GZ%11� 

� ."5"&23 )P 8+3GZ%11 $:"5 /(25> "5:+53"' /0,25G� 

Z E+# &"(/,* 25 &"'/3"' "11232"53# $2*: "5:+53"' /0,25G 

� P( + 1/53*2%5 %1 *:" 3:+55", 3%512>/&+*2%5 +5' >+25(� 

Z E+# 8"3%7" 3%70,"9 *% *"(* 

Z B%/,' 8" &",+*"' *% *:" 5/78"& %1 3%'" 3:+55",( ]("" 12>/&" -^ 

� J%&82' 3"&*+25 3%512>/&+*2%5( $2*: 3"&*+25 >+25 1+3*%&( 

Z J%& "9+70," %5,# +,,%$ 7/,*2Z3%'" LZA)BC $:"5 >+25 1+3*%& +8%\" + 3"&*+25 8"*+ \+,/" 

Z E+# &"(/,* 25 + *&+'"Z%11 8"*$""5 "11232"53# +5' 3%70,"92*# 

=:"(" %0*2%5( +&" JJD 25 *:" 3%5*"9* %1 + d4 0:+("< D#(*"7 ,"\", (27/,+*2%5 /("' *% "\+,/+*" *:" 7"&2* %1 *:" &"(0"3*2\" 

*"3:52X/"( (:%/,' *:"5 3%5(2'"& +5# (%,/*2%5 $:23: $%/,' +,,%$ *:" FL *% 8+3GZ%11 1&%7 *:" 5%725+, 7+927/7 

*&+5(72* 0%$"&< 

9.6 Results including multiple techniques 

9.6.1 Results with HARQ, shorter TTI, time & rate scheduling 

=:2( ("3*2%5 253,/'"( &"(/,*( $2*: CPK_T (:%&*"& ==4 +5' *27" b &+*" 6%'" S (3:"'/,25>< 

9.6.1.1 Full Buffer results 

=:" 1%,,%$25> &"(/,*( &"1,"3* *:" &",+*2\" 3",, *:&%/>:0/* >+25 %1 LZABC ]LFW^T $2*: I7( ==4T CPK_ +5' + 6%'"ZS 

(3:"'/,"&T %\"& *:" (#(*"7 $2*: ABC ]K",ZVV +((/70*2%5(^T $2*: @Y 7( ==4T ,%5> (3:"'/,25> 0"&2%' +5' 3"5*&+,2;"' 

(3:"'/,"&< 

=:" (#(*"7 3%512>/&+*2%5 2( (:%$5 25 =+8," V<N<@<@<@< =:" ==4 2( I7(< [*:"& +((/70*2%5( +&" ,2(*"' 25 P55"9 P-< 

=:" EBD 1%& LZABC 2( (:%$5 25 P55"9 I<I<@< 

=:" G"# '211"&"53"( 8"*$""5 KVV +5' LZABC 0+&+7"*"&( +&" (/77+&2;"' 25 =+8," V<?<@<@<@<  
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Table 9.6.1.1.1 

Parameter R99 E-DCH 

TTI 10 ms 2 ms 

TFCS 

Nomial TFCS: 
{8, 16, 32, 64, 
128, 256, 384} 

kbps 

Enhanced 
TFCS: {8, 16, 
32, 64, 128, 

256, 384, 768, 
1152, 1536, 
1920} kbps 

{16, 32, 64, 96,128, 256, 384, 
512, 640, 768, 896, 1024} kbps 

after 4 transmissions. 

HARQ - 
5 processes 

Up to 4 transmissions 

Scheduler RNC (centralized) Node-B (decentralized) 

=:" 1%,,%$25> 12>/&"( 0&"("5* *:" (#(*"7 0"&1%&7+53" 25 *"&7( %1 +\"&+>" 3",, *:&%/>:0/*T 1+2&5"(( +5' K%= %\"&(:%%*T 

'"125"' +( )&%8+82,2*# }K%= U Q'S~< 

J2>/&" V<?<@<@<@ +5' J2>/&" V<?<@<@<I 3%70+&" *:" 3",, *:&%/>:0/* $2*: LZABC ]I7( ==4T )J (3:"'/,"&^T K",ZVV 

]5%725+, =JBDT )J (3:"'/,"&^ +5' K",ZVV ]5%725+, =JBDT AW D25& (3:"'/,"&^ $2*: *:" +((/70*2%5( (:%$5 +8%\"< 4* 2( 
(""5 *:+* 3%70+&"' *% K",ZVV $2*: 5%725+, =JBD $2*: )J (3:"'/,"&T *:" (#(*"7 0"&1%&7+53" $2*: LZABC 270&%\"( 8# 

QYz +* N<M 'S K%=< C2>:"& *:&%/>:0/* >+25 3+5 8" %8("&\"' $2*: :2>:"& (0""' '/" *% *:" 253&"+("' *27" '2\"&(2*# 

+3:2"\"' $2*: &"*&+5(72((2%5(<  [5 *:" %*:"& :+5' K",ZVV $2*: AW D25& (3:"'/,"& 3+5 #2",' &",+*2\",# :2>: *:&%/>:0/* 

+* *:" 3%(* %1 "9*&"7",# 8+' 1+2&5"((T (:%$5 25 J2>/&" V<?<@<@<-< 

=:" K%= %\"&(:%%* 2( >2\"5 25 J2>/&" V<?<@<@<N< 4* 3+5 8" (""5 *:+* *:" K%= %\"&(:%%* 2( (7+,,"& $2*: AW D25& (3:"'/,"& 

$2*: 5%725+, K",ZVV +5' $2*: LFW $2*: DC[ &"(*&23*2%5<  d2*: AW D25&T %5,# *:" 8"(* /("&( ]25 *"&7( %1 1%&$+&' ,25G 
0+*: ,%((^ +&" (3:"'/,"'f $2*: LFW *:" DC[ /("&( 3+5 %5,# *&+5(72* /(25> *:" 25(*+5*+5"%/( &+*" /0 *% M@IG80(T 

*:"&"1%&"T *:" 25*"&1"&"53" 2( '"3&"+("' 25 8%*: 3+("(<  J2>/&" V<?<@<@<M *% J2>/&" V<?<@<@<` 0&"("5* *:" &"(/,*( $2*: "+3: 

25'2\2'/+, 3:+55", 7%'",( 1%& 3%70,"*"5"((< 

Figure 9.6.1.1.1: Average cell throughput as a function of average RoT – mixed channel  

EUL vs. Nominal Rel-99 - Mixed Channel
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Figure 9.6.1.1.2: Throughput gain between EUL and Nominal Rel-99 – mixed channel 

Figure 9.6.1.1.3: Fairness curves - mixed channel 
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Figure 9.6.1.1.4: Percentage of time the RoT is greater than 7 dB – mixed channel 

Figure 9.6.1.1.5 Average cell throughput as a function of average RoT – PA3
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Figure 9.6.1.1.6: Average cell throughput as a function of average RoT - PB3 

Figure 9.6.1.1.7: Average cell throughput as a function of average RoT -- VA30 
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Figure 9.6.1.1.8: Average cell throughput as a function of average RoT - VA120 

K"3+,, *:+* *:" K",ZVV *:&%/>:0/* 3%/,' 8" 253&"+("' $2*: :2>:"& 3+0+82,2*# FL 3,+((< =% 2,,/(*&+*" *:2( 0%25* *:" (#(*"7 

,"\", &"(/,*( +&" 0&%\2'"' 25 J2>/&" V<?<@<@<V +5' J2>/&" V<?<@<@<@Y $2*: =J }Q?`T @@MIT @M-?T @VIY~ G80( 253,/'"'< 

=:"(" "5:+53"' =J( 3+5 8" +3:2"\"' 8# /(25> /0 *% M A)ABC( (27/,*+5"%/(,#< P* N<M'S +\"&+>" K%=T *:" >+25 

+((%32+*"' $2*: 25*&%'/325> "5:+53"' =J( $2*: K",ZVV 2( +8%/* ?<Qzf $:2," *:" 1+2&5"(( 3/&\" >"*( + 82* $%&(" *:+5 *:+* 

%1 K",ZVV $2*: 5%725+, =JBDT $:23: 2( >2\"5 25 J2>/&" V<?<@<@<@@< =:" K%= %\"&(:%%* 2( 3,"+&,# 7/3: ,+&>"& $2*: 

"5:+53"' =JBDT (:%$5 25 J2>/&" V<?<@<@<@I<  

Figure 9.6.1.1.9: Average cell throughput as a function of average RoT 
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Figure 9.6.1.1.10: Throughput gain between EUL and Rel-99 - PF 

Figure 9.6.1.1.11: Fairness curves with EUL and Rel-99 
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Figure 9.6.1.1.12: Percentage of time the RoT is greater than 7 dB  

9.6.1.2 Mixed traffic model results 
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(3:"'/,"&< 
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Table 9.6.3 

Parameter Configuration 

Layout 19 Node-B, 3-cell wrap-around layout 
Site to site distance = 2800 m 

Channel model Mixed (PA3 30%, PB3 30%, VA30 20% and VA120 20%) 

Traffic model Mixed (4 FTP, 4 Video, 4 Gaming) 

#UE per cell 12 

UE timing UEs are time aligned 

Duration 200 s + 10 s warm-up 

HARQ Max # of transmissions = 4 
# of HARQ processes = 5 

Re-transmission delay = 10 ms 
Ack/Nack errors = 0% 

Scheduling algorithm Proportional fair 

Scheduling Type Rel-99: 
RNC scheduler/controller, scheduling period 200 ms 

E-DCH: 
As described in R1-03-1246. Decentralized Node-B scheduler with  
1 serving cell per UE = best DL (same as HSDPA serving cell). All cells in 
UE’s active set send ACK/NAK. 

Scheduling delays 

DCH E-DCH 

Period 200 ms 2 ms 

Uplink SI delay Uniform 60-100 ms 10 slots 

DL Grant delay Uniform 60-100 ms 1 slot 

Power control Outer loop driven by 1% BLER on DPDCH 
Inner loop error rate = 4% 

DCH TFCS = 8 kbps (100% duty cycle) 
Minimum set: 8 kbps 

Reference link level data as presented in R1-03-1380 

E-DCH TFCS = TFS = MCS as shown in Table 2 
Minimum set is empty 

E-TFC elimination: 
Similar to R99 TFC elimination. UE MAC decides upon the E-DCH TFC in 
SUPPORTED_STATE and EXCESS_POWER_STATE every radio frame. 
The parameters {x, y, z} are set to {15, 30, 30} as in Rel-99. 

Reference link level data as presented in Annex 2.2.1 

E-DPCCH Beta = 17 
(based on results in section 9.2.4) 

SHO E-DCH: When in SHO E-TFS is restricted to MCS-3 
(denoted as with SHO restriction) 

DCH: No SHO restriction 
(denoted as without SHO restriction) 

=:" EBD 1%& LZABC 2( (:%$5 25 +55"9 P<I<I<@< =+8," V<?<@<I<@ (:%$( *:" \+,/"( %1 *+/ 0+&+7"*"&( /("' 1%& J=) /("&(< 
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Table 9.6.1.2.1: Tau parameters used for FTP 

Delay component Symbol Value 

The uplink transmission time of a TCP data 
segment from the client to the Node-B 

t1 Determined by uplink throughput 

The sum of the time taken by a TCP data 
segment to travel from Node-B to the server and 
the time taken by an ACK packet to travel from 
the server to Node-B 

t2 Exponential distribution  
Mean = 50 ms. 

Time taken by the ACK to travel from Node-B to 
client 

t3 Lognormal distribution 
Mean = 50 ms 

Standard deviation = 50 ms 

Increased delay to account for RLC 
retransmissions from residual uplink physical 
layer BLER 

t4 Constant 
= 0 ms, if packet is not in error after all 

physical layer retransmissions 
= 200 ms, else 

J2>/&" V<?<@<I<@ (:%$( *:" (#(*"7 *:&%/>:0/* +( + 1/53*2%5 %1 *:" +\"&+>" K%=< =:" (2>52123+5* >+25 %1 *:" LZABC %\"& 

*:" K",ZVV 3+5 8" %8("&\"'T +5' 2* 2( 0&"("5*"' 25 0"&3"5*+>"( 25 J2>/&" V<?<@<I<I< 

=:" K%= %\"&(:%%* 2( >2\"5 25 J2>/&" V<?<@<I<-< 4* 3+5 8" (""5 *:+* *:" K%= %\"&(:%%* 2( (7+,,"& 1%& LZABC &"(/,*(T 

0&27+&2,# '/" *% *:" DC[ &"(*&23*2%5T (253" *:" %*:"& 3",, 25*"&1"&"53" 2( '"3&"+("' +( 3%70+&"' *% *:" 3+(" $2*:%/* 2* 
]K",ZVV^< J%& *:" 129"' K%= %\"&(:%%*T *:" 3%&&"(0%5'25> +\"&+>" K%= 2( :2>:"& 1%& LZABCT $:23: 270,2"( :2>:"& 

*:&%/>:0/*< 

=:" 3/7/,+*2\" '"5(2*# 1/53*2%5 ]BAJ^ %1 /("& *:&%/>:0/*( 5%&7+,2;"' 8# *:" +\"&+>" *:&%/>:0/* 0"& /("& 2( /("' *% 

&"0&"("5* *:" 1+2&5"((< =:" 1+2&5"(( 3/&\"T >2\"5 25 J2>/&" V<?<@<I<NT (:%$( *:+* *:" 1+2&5"(( 2( '">&+'"' 1%& LZABC 

3%70+&"' *% K",ZVVT 0&27+&2,# '/" *% *:" DC[ &"(*&23*2%5 +5' :2>:"& '+*+ &+*"(< 

J2>/&"( V<?<@<I<M *% V<?<@<I<` 0&"("5* *:" +\"&+>" 0+3G"* 3+,, '",+#( +5' *:" +\"&+>" 0+3G"* '",+#(< )+3G"* 3+,, '",+# 2( 

*:" *27" 8"*$""5 *$% 3%5("3/*2\" &"+'25> 0"&2%'(< J%& .+725> /("&(T 0+3G"* 3+,, '",+# &"0&"("5*( *:" *27" %1 + >+725> 

("((2%5 *:+* 253,/'"( *:" *27" '/&25> $:23: *:" 0+3G"*( +&" >"5"&+*"' ]+3*2\" 0"&2%'^T +5' *:" *27" 5""'"' 1%& 

*&+5(72((2%5 %1 *:" '+*+ 0+3G"*( +33/7/,+*"' '/&25> *:" +3*2\" 0"&2%'< J%& J=) /("&(T 0+3G"* 3+,, '",+# 2( *:" *27" 

5""'"' 1%& +5 J=) 12," /0,%+'< )+3G"* '",+# 2( *:" *27" 5""'"' 1%& + 0+3G"* *% 8" &"3"2\"' +* + 6%'"ZS< 4* 3+5 8" (""5 

*:+* *:" '",+#( +&" 3%5(2'"&+8,# '"3&"+("' 1%& LZABC $:"5 3%70+&"' *% *:" K",ZVV< 

J2>/&"( V<?<@<I<V *% V<?<@<I<@I (:%$ *:" BAJ %1 *:" 0+3G"* 3+,, '",+#( +5' 0+3G"* '",+#(T 1%& 8%*: LZABC +5' K",ZVV< 4* 

3+5 8" (""5 *:+* *:" '",+# 3:+&+3*"&2(*23( %1 *:" LZABC +&" (/0"&2%& %\"& *:" K",ZVVT 1%& +,, *&+1123 7%'",(< 

Ex. 1027 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00957

Page 108 of 180



Release 6 

3GPP 

3GPP TR 25.896 V6.0.0 (2004-03)108

Figure 9.6.1.2.1: Average cell throughput as a function of the average RoT  

Figure 9.6.1.2.2: Cell throughput gain of EUL over Rel-99 as a function of the average RoT 
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Figure 9.6.1.2.3: Percentage of time the RoT is greater than 7 dB 

Figure 9.6.1.2.4: Fairness curves for EUL and Rel-99 
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Figure 9.6.1.2.5: Average packet call delay for FTP users, for EUL and Rel-99 

Figure 9.6.1.2.6: Average packet call delay for Gaming users, for EUL and Rel-99 
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Figure 9.6.1.2.7: Average packet delay for FTP users, for EUL and Rel-99 

Figure 9.6.1.2.8: Average packet delay for Video users, for EUL and Rel-99 
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Figure 9.6.1.2.9: CDF of the packet call delays for EUL and Rel-99 for FTP users 

Figure 9.6.1.2.10: CDF of the packet call delays for EUL and Rel-99 for Gaming users 
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Figure 9.6.1.2.11: CDF of the packet delays for EUL and Rel-99 for FTP users 

Figure 9.6.1.2.12: CDF of the packet delays for EUL and Rel-99 for Video users 
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9.6.2.2 Mixed traffic model results 
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Table 9.6.2.1 

Parameter Configuration 

Layout 19 Node-B, 3-cell wrap-around layout 
Site to site distance = 2800 m 

Channel model PB3 (Pedestrian B, 3km/h) 

Traffic model Full buffer or Gaming, FTP, NRTV 

Node-B Receiver Rake (2 antennas per cell) 
8 fingers per UE (finger assignment as in Table A-6) 

#UE per cell 5 or 10 (as indicated) 

UE timing Time aligned (no offset between users) 

Duration 300 s + 10 s warm-up per Monte Carlo drop (up to 20 drops) 

HARQ Max # of transmissions = 4 (Chase/IR combining) 
N = # of HARQ processes = 3,  Re-transmission delay = 30 ms 

Ack/Nack errors = 0% 

Scheduling Type R99: (RNC) 
Round Robin scheduler with 200ms scheduling period. Maximum CDM 
and rate controlled per cell based on Rise over Thermal measurements. 

E-DCH: (Node-B) Time + Rate 
Node-B Proportional Fair scheduler with  
1 serving cell per UE = best DL (same as HSDPA serving cell). All cells in 
UE’s active set send ACK/NAK. 

E-DCH: (Node-B) Rate + Persistence 
CDM users transmit autonomously while the maximum data rate and 
hence the rise over thermal level is controlled by Node-B using a 
persistence parameter which is signaled by the Node-B. 

Scheduling delays 

DCH E-DCH 
Time+rate 

Period 200 ms 10 ms 

Uplink SI delay Uniform 60-100 ms 10 slots 

DL Grant delay Uniform 60-100 ms 1 slot 

RLC delay  100ms or 200ms 100ms or 200ms 

Power control Outer loop driven by ZTB 1.6Kbps 10ms TTI and DPDCH services 
Inner loop error rate = 4%, delay = 1slot, step size=1dB 

PA size: 21dBm,  
TFC power measurement error: 2dB std dev. 

TFC power measurement delay: 3 slots 

DCH TFCS = 8,16,32,64,128,256,384 Kbps (see Table 9.6.2.2) 

Minimum set: DCCH (bc,bd)=(15,4), ZTB (bc,bd)=(15,9), SID (bc,bd)=(15,7) 
Reference link level data as presented in R1-040016, R1-040227. 

E-DCH TFCS = TFS = MCS as shown in Table 9.6.2.2 
Minimum set: DCCH, ZTB, SID (if speech+data) 

E-TFC elimination: 
Similar to R99 TFC elimination. UE MAC decides upon the E-DCH TFC in 
SUPPORTED_STATE and EXCESS_POWER_STATE every radio frame. 
The parameters {x, y, z} are set to {15, 30, 30} as in Rel-99. 

Reference link level data as presented in R1-040016, R1-040227 

E-DPCCH TFCI on DPCCH is used to indicate TFC for 10ms TTI 
TFC indicated with 20Kbps TFRI channel for 2ms TTI 

SHO When in SHO E-TFS is restricted via R99 TFC selection 

Channel Estimation BW=625Hz, non-ideal & modeled in system simulation  
(see R1-031276,R1-030313]) 

Vehicular 
Penetration/Body Loss 

6 dB (see link budget Annex B R1-040016) 
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=:" =JB 1%& A)ABC +5' LZABC +&" (:%$5 25 =+8," V<?<I<I 

Table 9.6.2.2; DCH and E-DCH Per TFC relative power levels 

TFC --> 12.2 8 16 32 64 128 256 384 Kbp 

beta 13 12 15 15 15 15 15 15 

beta 15 15 15 11 8 6 4 3 

Ec/Nt - - - - - - -7.7 -5.3 dB 

DPCCH - - - - - - - - dB 

DPDCH - - - - - - -8.0 -5.5 dB 

DPDCH Pwr -1.2 -1.9 0.0 2.7 5.5 8.0 11.5 14.0 dB 

TFC--> 540 768 960 1152 1280 1440 Kbps 

beta_d 23 26 30 26 29 22 

beta_c 4 4 4 3 3 2 

Ec/Nt total -4.2 -3.1 -1.9 -0.6 0.2 1.3 dB 

DPCCH Ec/Nt -19.5 -19.5 -19.5 -19.5 -19.5 -19.5 dB 

DPDCH Ec/Nt -4.3 -3.2 -2.0 -0.7 0.2 1.3 dB 

DPDCH Pwr Offset 15.2 16.3 17.5 18.8 19.7 20.8 dB 

Rates 640Kbps thru 1440Kbps use QPSK modulation 

Figure 9.6.2.1: T-put gain of E-DCH over DCH for similar RoT – Full Buffer 

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

Cell T-put User T-put Outage Reduction

Im
p

ro
v

e
m

e
n

t 
(%

)

RLCdelay=100ms, R99:3% users w. >1% dropped frames targeted

RLCdelay=200ms, R99:2% users w. >1% dropped frames targeted

Channel: PB3

Load: 10UEs/Cell

Ex. 1027 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00957

Page 117 of 180



Release 6 

3GPP 

3GPP TR 25.896 V6.0.0 (2004-03)117

Table 9.6.2.3 System/User Performance for Full Buffer traffic, PB3 

Figure 9.6.2.2: Full Buffer Fairness curve for PB3 (RLC delay=200ms) 

Avg %Users>1% Outage

Scheduling Cell Cell User dropped (User T-put

Cases Load T-put T-put Frames <16Kb/s) 50%-ile 90%-ile 98%-ile Avg Std

(UEs) (Kb/s) (Kb/s) (%) (%) (dB) (dB) (dB) (dB) (dB)

RLC Delay=100ms

1) EU: Rate+Persist., N=2 5 1201 248 0.0 15.2 7.0 8.9 10.7 7.3 1.7

2) EU: Rate+Persist., N=2 10 1389 142 0.0 15.4 7.1 8.1 8.9 7.2 0.6

RLC Delay=200ms

3) EU: Rate+Persist., N=3 5 1244 258 0.0 17.8 6.9 8.7 10.3 7.2 1.8

4) EU: Rate+Persist., N=3 10 1407 144 0.0 18.3 7.1 8.2 9.1 7.3 0.6

RLC Delay=100ms

5) R99: Rrobin 5 870 177 2.5 15.0 6.1 8.2 9.9 6.1 2.4

6) R99: Rrobin 10 866 88 3.8 24.2 6.7 8.7 10.4 6.8 3.1

RLC Delay=200ms

7) R99: Rrobin 5 830 169 1.9 15.7 5.6 7.9 10.4 6.0 3.0

8) R99: Rrobin 10 747 76 2.7 24.4 6.1 8.7 11.2 6.5 3.5
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Figure 9.6.2.3: E-DCH improvement over DCH for similar RoT 

Table 9.6.2.5 System/User Performance for different traffic 
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Figure 9.6.2.4 Gaming Traffic: E-DCH Delay Reduction over DCH for PB3 

Figure 9.6.2.5 Gaming Traffic Fairness curves for PB3 
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Table 9.6.2.6: Tau parameters used for FTP 

Delay component Symbol Value 

The uplink transmission time of a TCP data segment 
from the client to the Node-B 

t1 Determined by uplink throughput 

The sum of the time taken by a TCP data segment to 
travel from Node-B to the server and the time taken by 
an ACK packet to travel from the server to Node-B 

t2 Exponential distribution  
Mean = 50 ms. 

Time taken by the ACK to travel from Node-B to client t3 Lognormal distribution 
Mean = 50 ms 

Standard deviation = 50 ms 

Increased delay to account for RLC retransmissions 
from residual uplink physical layer BLER 

t4 Constant 
= 0 ms, if packet is not in error after all 

physical layer retransmissions else 
= 100ms or 200 ms 

9.7 Compatibility of the enhancements with existing releases 

9.7.1 Compatibility at the edge of coverage 

4* 2( 0%((28," *:+* LFW &",+*"' 1/53*2%5+,2*# $2,, 5%* 8" '"0,%#"' +3&%(( *:" + $:%," 5"*$%&G 1&%7 *:" 8">25525>< =:2( 

("3*2%5 +''&"(("( *:" 3%70+*282,2*# +* *:" "'>" %1 "5:+53"' /0,25G 3%\"&+>"T *:+* 2( 3%70+*282,2*# %1 *:" 5"$ 

1/53*2%5+,2*# $2*: 6%'" S( 8+("' %5 "+&,2"& &","+("(<  

4* (:%/,' 8" 5%*"' *:+* 3%70+*282,2*# 2((/" &",+*"( *% *:" /0,25G *&+5(72((2%5f 1%& *:" '%$5,25G *&+5(72((2%5 /(25> *:" 

5"$ 1/53*2%5+,2*#T *:" &"3"2\25> FL 2( 8# '"1252*2%5 (/00%&*25> *:" 5"$ 1/53*2%5+,2*# +5' +$+&" ]*:&%/>: (2>5+,25> 
7"3:+52(7(^ %1 *:" "'>" %1 3%\"&+>" (2*/+*2%5 ]2<"< &+'2% ,25G ("*( 8"25> &"3"2\"' 1&%7 6%'" S( $:23: (/00%&* +5' 

'%5l* (/00%&* *:" 5"$ 1/53*2%5+,2*#^ 

45 >"5"&+, *"&7( *:"&" +&" *$% 0%((28," (2*/+*2%5(O 

@< =:" 5"$ 1/53*2%5+,2*# 2( 5%* *&+5(0+&"5* +5' +11"3*( ,">+3# 6%'" Sl( 3%\"&25> *:" +&"+ 25 *:" 12&(* &25> +&%/5' *:" 

+&"+ 3%\"&"' 8# 6%'" S( (/00%&*25> *:" 5"$ 1/53*2%5+,2*#< 

I< =:" 5"$ 1/53*2%5+,2*# 2( *&+5(0+&"5* %& :2''"5 *% ,">+3# 6%'" S +5' '%"( 5%* +11"3* *:"2& 8":+\2%&< 

9.7.1.1 Non transparent functionality 

=:"&" +&" *$% 0%((28," %0*2%5( *% +''&"(( *:" 12&(* (2*/+*2%5O 

@< )"&1%&7 + 72527/7 /0>&+'" %1 *:" ,">+3# 6%'" S( (/3: *:+* *:"# 3+5 3%0" $2*: *:" 7%'212"' FL 8":+\2%& 

$2*:%/* (0"32123+,,# (/00%&*25> *:" 5"$ 1/53*2%5+,2*#< 

I< D+3&2123" *:" 6%'" S( $2*: *:" 5"$ 1/53*2%5+,2*# 3%\"&25> *:" %/*"& &25> +5' /(" *:2( +&"+ +( + 8/11"& ;%5" *% 

(2>5+, + FL &"3%512>/&+*2%5 8+3G *% *:" ,">+3# 1/53*2%5+,2*#T *:/( +,,%$25> *:" 6%'" S( 3%\"&25> *:" +&"+ %/*(2'" 

*:" "5:+53"' 3,/(*"& *% ("+7,"((,# :+5'," *:" 0+&*23/,+& FL< 

=:"(" %0*2%5( +&" +,$+#( +\+2,+8," +5' '% 5%* &"X/2&" 0+&*23/,+& +**"5*2%5 '/&25> *:" '"(2>5 0:+(" %1 *:" "5:+53"' 

1/53*2%5+,2*# +( *:"# &",+*" *% '"0,%#7"5* +(0"3*(f :%$"\"& *:"# "(("5*2+,,# &"X/2&" /0>&+'"( *% *:" 6%'" S( 3%\"&25> 

+&"+ (/&&%/5'25> *:" +&"+ 25 $:23: *:" "5:+53"' 1/53*2%5+,2*# (:%/,' 8" (/00%&*"'< 

9.7.1.2 Transparent functionality 

S# '"1252*2%5 *:2( +00&%+3: &",2"( %5 *:" '"(2>5 %1 + 5"$ 1/53*2%5+,2*# %& %5 *:" /(" %1 "92(*25> 1/53*2%5+,2*# *% "5(/&" 

*:+* ,">+3# 6%'" S( 3+5 :+5'," *:" 5"$ 1/53*2%5+,2*# $2*:%/* +5# 7%'2123+*2%5< =:" 1%,,%$25> +''&"(("( *:" 6%'" S 

8+("' 3%5*&%,T CPK_ +5' (:%&*"& ==4 1/53*2%5+,2*# 25 *:+* &"(0"3*< 

6%'" S 8+("' 3%5*&%, 2( "(("5*2+,,# *&+5(0+&"5* *% + ,">+3# 6%'" S< d:"*:"& *:" FL =JB (","3*2%5 %8"#( K6B 8+("' 

3%77+5'( %& 5"2>:8%&25> 6%'" S 8+("' 3%77+5'( '%"( 5%* +11"3* *:" 0&%3"((25> %1 *:" +3*/+, '+*+ 8# + ,">+3# 6%'" 

S< P( (/3: 6%'" S 8+("' 3%5*&%, '%"( 5%* 3&"+*" +5# 3%70+*282,2*# 2((/"< C%$"\"&T 6%'" S 8+("' 3%5*&%, 7+# &",# %5 
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/0,25G 1""'8+3G 1%& FL (0"32123 =JB 3%5*&%, %& =JB +((2>57"5*< 45*&%'/3*2%5 %1 *:2( +''2*2%5+, /0,25G (2>5+,25> 

3:+55", 3%/,' 8" *&+5(0+&"5* *% ,">+3# 6%'" S 8# /(25> A)BBC 0/53*/&25> 21 *:" 5/78"& %1 82*( 2( (7+,, %& + ("0+&+*" 

3%'" 3:+55",< 

D/00%&* %1 CPK_ 25 *:" /0,25G 25\%,\"( +* ,"+(* *:" (2>5+,25> %1 (%7" 3%5*&%, 251%&7+*2%5 25 %&'"& *% +,,%$ *:" 6%'" S 

*% 0&%0"&,# 3%7825" *:" \+&2%/( *&+5(72((2%5( %1 '211"&"5* '+*+ 8,%3G(< P>+25T *:2( 3%5*&%, 251%&7+*2%5 3+5 8" 0/53*/&"' 

25 $:+* 3%/,' 8" (""5 +( + ,">+3# ABC 8# + ,">+3# 6%'" S ]+((/725> 5% 3:+5>" *% *:" 3:+55", (*&/3*/&"^ %& 3%/,' 8" 

7+00"' %5 + ("0+&+*" 3%'" 3:+55",< d2*: *:" 0/53*/&25> %0*2%5T *:" ,">+3# 6%'" S 7+# 5%* 8" +8," *% (/33"((1/,,# 

'"3%'" *:" '+*+ ]+>+25 +((/725> 5% 3:+5>" *% *:" 3:+55", (*&/3*/&"^f :%$"\"&T +( ,%5> +( *:" 6%'" S 2( 3%512>/&"' (/3: 

*:+* *:"(" '"*"&7252(*23 "&&%&( $%/,' 5%* 5">+*2\",# +11"3* *:" 0%$"& 3%5*&%, 8":+\2%&T (/3: "&&%&( +&" 5%* +5 2((/"< 45 

*:" (+7" $+#T 21 *:" CPK_ (3:"7" &",2"( %5 253&"7"5*+, &"'/5'+53# %& 21 + 5"$ 7%'/,+*2%5 2( 25*&%'/3"' *:2( $%/,' 

%5,# &"(/,* 25 *:" ,">+3# 6%'" S 5%* 8"25> +8," *% '"3%'" *:" '+*+ 8/* $%/,' 5%* +11"3* *:" 3%70+*282,2*# 1%& ,">+3# 
ABC< P,*"&5+*2\",#T *:" LZABC 3%/,' 8" 7+00"' *% + ("0+&+*" ("* %1 3%'" 3:+55",( $:23: $%/,' 5%* 8" \2(28," *% *:" 

,">+3# 6%'" S< 

45*&%'/3*2%5 %1 + (:%&*"& ==4 +11"3*( *:" 3:+55", 7/,*20,"925> (*&/3*/&" +5' 0&%3"'/&"< =:" (*&+2>:*1%&$+&' %0*2%5 *:+* 

2( *&+5(0+&"5* *% ,">+3# 6%'" S( 2( *:" /(" %1 ("0+&+*" 3%'" 3:+55",( 1%& *:" LZABC *&+5(72((2%5< 

45 (/77+&# %5" 3+5 5%*" *:+* *:" 1/53*2%5+,2*# 3%5(2'"&"' 25 (/00%&* %1 "5:+53"' /0,25G %0"&+*2%5 3%/,' 8" 25*&%'/3"' 

25 + $+# *:+* 2( *&+5(0+&"5* *% ,">+3# 5%'" S(< 

9.7.2 Legacy UE 

=:2( ("3*2%5 +''&"(("( *:" 270+3* %1 25*&%'/325> 5"$ 1/53*2%5+,2*# %5 ,">+3# FL +5' +((%32+*"' (#(*"7 0"&1%&7+53"< 

D/00%&* %1 :2>:"& '+*+ &+*"( +5' 0%((28,# (:%&*"& ==4 25 *:" /0,25G 3%/,' 0%*"5*2+,,# &"(/,* 25 :2>:"& \+&2+53" 25 *:" 25*&+ 

+5' 25*"& 3",, 25*"&1"&"53"f *:2( 3%/,' 25 */&5 &"(/,* 25 &"'/3"' 0"&1%&7+53" %1 ,">+3# ABC< C%$"\"&T *:" 270%&*+5* 

7"*&23 (:%/,' 8" *:" %\"&+,, 3+0+32*#T 253,/'25> \%23" +5' '+*+T 5%* e/(* *:" \%23" %& ,">+3# '+*+ 3+0+32*#< P( 2( 

(/>>"(*"' 8# &"(/,*( 0&"("5*"' 25 ("3*2%5 i*8'j 2* (""7( *:+* *:" 5"* &"(/,* 2( +5 253&"+(" 25 '+*+ *:&%/>:0/* $:"5 

(/00%&*25> *:" (+7" 5/78"& %1 \%23" /("&(< 

P5 270%&*+5* (0"32+, 3+(" 2( *:" 8%&'"& +&"+ 8"*$""5 ,">+3# 6%'" S +5' 6%'" S (/00%&*25> *:" 5"$ 1/53*2%5+,2*#< 45 

*:2( +&"+T *:" 3+0+32*# 25 *:" +&"+ 3%\"&"' 8# *:" ,">+3# 6%'" S( 7+# 8" +11"3*"' 8# *:" +''2*2%5+, 25*"&1"&"53" &"(/,*25> 

1&%7 FL( %0"&+*25> 25 *:" +&"+ 3%\"&"' 8# 6%'" S( $:23: (/00%&* *:" 5"$ 1/53*2%5+,2*#< C%$"\"&T *:" 5"$ 

1/53*2%5+,2*# 2*(",1 "5+8,"( *:" (#(*"7 *% 3%5*&%, *:" 0%*"5*2+, 25*"&1"&"53" +5' 25*"&1"&"53" \+&2+53" +5' 3%/,' 8" 

3%512>/&"' 25 *:" 8%&'"& +&"+ (/3: *:+* *:" 3+0+32*# 270+3* 25 *:" ,">+3# +&"+ 2( 72527/7 21 5%* 5/,,< 

9.7.3 Link budget 

=:2( ("3*2%5 +''&"(("( *:" 270+3* %5 *:" /0,25G ,25G 8/'>"*< =:" ,25G 8/'>"* 2( 0%*"5*2+,,# +11"3*"' 8# 253&"+("' 0"+G *% 

+\"&+>" +5' 253&"+("' 0"+G *&+5(72* 0%$"& &"X/2&"7"5* *% +3:2"\" + 3"&*+25 &+*"< 

45*&%'/3*2%5 %1 5"$ 3%5*&%, 12",'( 25 *:" /0,25G (,2>:*,# ]25 &",+*2\" *"&7(^ 253&"+("( *:" +7%/5* %1 '+*+ ]+5' 0%$"&^ 

5""'"' *% 3,%(" *:" ,25G< 

45*&%'/3*2%5 %1 CPK_ (""7( *% &"(/,* 25 :2>:"& 0%$"& &"X/2&"7"5* (253" 2* 3+,,( 1%& :2>:"& 0"+G &+*" *&+5(72((2%5 *% 

+3:2"\" *:" (+7" &+*" +( (""5 8# :2>:"& ,+#"&(< C%$"\"&T CPK_ +3*/+,,# 270&%\"( *:" "11232"53# %1 *:" *&+5(72((2%5 

(/3: *:+* 1%& + 3"&*+25 ,25G 8/'>"* + FL 3+5 *&+5(72* $2*: + :2>:"& *:&%/>:0/*< P,, *:" (#(*"7 ,"\", &"(/,*( 0&"("5*"' 25 

3:+0*"& V *+G" 25*% +33%/5* *:" FL 7+927/7 *&+5(72* 0%$"& ,272* +5' 3",, &+'2/(f +( (/3: *:" ,25G 8/'>"* 2( *:"&"1%&" 

*:" (+7" 1%& 8%*: ,">+3# /0,25G +5' /0,25G $2*: *:" 5"$ 1/53*2%5+,2*#< 

45*&%'/3*2%5 %1 5"$ 3%'" 3:+55",( +11"3*( *:" 0"+G *% +\"&+>" %1 *:" &"(/,*25> (2>5+, +5' &"(/,*( 25 &"X/2&"7"5* 1%& 

+''2*2%5+, 0%$"& +70,212"& 8+3GZ%11 %& 1%& 7%&" 3%70,"9 0%$"& +70,212"& ],+&>"&T 8"**"& %& (7+&*"&^< D0"32123+,,#T 

25*&%'/3*2%5 %1 5"$ 3%'" 3:+55",( 25 2*(",1 '%"( 5%* +11"3* *:" ,25G 8/'>"* 8/* *:" 0%$"& +70,212"& 3%70,"92*#< =:" ,25G 

8/'>"* $%/,' %5,# 8" +11"3*"' 21 %5" $%/,' $+5* *% &"Z/(" + 0%$"& +70,212"& '"(2>5"' 1%& ,">+3# /0,25G 3:+55", 

(*&/3*/&"< 

9.7.4 DL capacity 

=:" '%$5,25G 3+0+32*# 2( +11"3*"' 8# *:" AW 3%5*&%, 3:+55",( *% (/00%&* *:" 5"$ /0,25G 1/53*2%5+,2*#f *:2( 253,/'"( 

3%5*&%, '+*+ 1%& =JB 3%5*&%, %& +((2>57"5* 0&%3"'/&" +5' 3%5*&%, '+*+ 1%& *:" CPK_ 1/53*2%5+,2*#< =:" 270+3* %5 

+\"&+>" AW 3+0+32*# 2( "90"3*"' *% 8" &",+*2\",# (7+,,< C%$"\"& *:" \+&2+53" %1 *:" 270+3* "90"3*"' *% 8" ,+&>"& ]"<>< 

$:"5 :+5',25> FL +* *:" "'>" %1 *:" 3",,^ +5' *:2( 7+# +11"3* *:" 3+0+32*# %1 *:" 3",, 21 *:" 3",, &"(%/&3" 2( %5,# /("' 1%& 
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(*&"+725> ("&\23"(< 45 3%5*&+(* *:"&" $%/,' 8" 72527/7 270+3* 21 0+&* %1 *:" 3",, &"(%/&3" 2( /("' 1%& 8"(* "11%&* 

("&\23"( (253" *:" &"(%/&3" 3%/,' *"70%&+&2,# 8" 0&""70*"' *% *&+5(72* *:" FW &",+*"' 3%5*&%, 251%&7+*2%5< 

9.7.5 Design re-use 

P,*:%/>: *:" >%+, %1 *:" (*/'# 2*"7 $+( 5%* *% '"32'" %5 *:" '"*+2,( %1 "+3: 1/53*2%5+,2*# 2* 2( +00+&"5* *:+* *:" "92(*25> 

(*&/3*/&"T 0&%3"'/&"( +5' 8,%3G( 3+5 8" +5' $2,, 8" &"Z/("' +( 7/3: +( 0%((28,"< =:2( 2( (*&%5>,# '&2\"5 8# *:" 

8+3G$+&' +5' 1%&$+&' 3%70+*282,2*# &"X/2&"7"5* +5' '"(2&" *% 725272;" *:" 253&"+(" 25 3%70,"92*#< 

9.7.6 Conclusion 

S+("' %5 +8%\" 3%5(2'"&+*2%5( %5" 3+5 3%53,/'" *:+* 2* 2( 1"+(28," *% 25*&%'/3" 5"$ /0,25G 1/53*2%5+,2*# 25 + $+# *:+* 2( 

1/,,# 3%70+*28," $2*: (#(*"7( '"0,%#"' 8+("' %5 "92(*25> &","+("(< 

10 Impacts to the Radio Interface Protocol Architecture 

10.1 Protocol Model 

=:" 0&%0%("' 5"$ EPB "5*2*# ]B:+0*"& `<@<@^ 2( 25*&%'/3"' *% *:" K",VVHNHM EPB (/8Z,+#"& %5 FL +5' 5"*$%&G (2'" 

+5' 3%\"&( *:" LZABC (0"32123 1/53*2%5+,2*#< 

J2>/&" @Y<@ 2( +5 "9+70," 0&%*%3%, 7%'", 1%& LZABC< 45 3+(" *:+* 25*"&Z6%'" S (%1* :+5'%\"& 2( (/00%&*"' 1%& LZABCT 

*:" 7+3&% '2\"&(2*# (","3*2%5 3%782525> ]EAB^3 +5' &"%&'"&25> %0"&+*2%5 7+# *+G" 0,+3" 25 *:" EPBZ"( %1 *:" ("&\25> 

K6B ]EPBZ"( &"0&"("5*( EPBZ" 1/53*2%5+,2*# %1 *:" ("&\25> K6B<^ [*:"&$2("T *:" EPBZ"( 1/53*2%5+,2*# 2( 5/,, >2\"5 

*:+* *:" &"%&'"&25> 1/53*2%5 $%/,' &"(2'" 25 *:" EPBZ" %1 *:" 6%'" S< 

Figure 10.1: Example of protocol model for E-DCH transport channel 

10.1 Introduction of new MAC functionality 

=:" 5"$ 1/53*2%5+,2*2"( %1 6%'" S 3%5*&%,,"' C#8&2' PK_ +5' 6%'" S 3%5*&%,,"' (3:"'/,25>T 3%5(2'"&"' +( 

"5:+53"7"5*( 1%& *:" /0,25G '"'23+*"' *&+5(0%&* 3:+55",T &"X/2&" *:" 25*&%'/3*2%5 %1 5"$ EPB 1/53*2%5+,2*2"(< =:"(" 
5"$ 1/53*2%5+,2*2"( 3%/,' 8" 0+&*,# +''"' *% *:" "92(*25> EPBZ'T "<>< &"%&'"&25> %& =JB (","3*2%5T %& 253,/'"' 25 + 5"$ 

EPB "5*2*#T +( 0&%0%("' 25 3:+0*"& `<@<@< =:2( 5"$ EPB "5*2*#T $:23: 2( &"1"&&"' *% +( EPBZ"T 2( +''"' *% *:" 

K",VVHNHM EPB (/8,+#"& %5 FL +5' %5 5"*$%&G (2'" +5' 3%\"&( CPK_ &",+*"' 1/53*2%5+,2*#T "<>< >"5"&+*2%5 %1 

PB!H6PB! +5' &"*&+5(72((2%5(T +( $",, +( *:" (3:"'/,25> &",+*"' 1/53*2%5+,2*#< J%& *:" '"1252*2%5 %1 *:" EPB 

+&3:2*"3*/&" +5' 1/53*2%5+,2*# %1 *:" 5"$ EPB "5*2*#T 2((/"( ,2G" =JB (","3*2%5T 5/78"& %1 LZABC *&+5(0%&* 3:+55",( 

+5' ,%3+*2%5 %1 *:" &"%&'"&25> "5*2*# 5""' *% 8" 3%5(2'"&"'T (253" *:"# :+\" + 82> 270+3* %5 *:" %\"&+,, +&3:2*"3*/&"< =:" 

25*&%'/3*2%5 %1 + 5"$ EPB "5*2*# $2,, :+\" +5 270+3* %5 =DIM<-I@< 

3 45 KlVV *:" EAB 1/53*2%5 2( 3%5(2'"&"' *% 8" + 0:#(23+, ,+#"& 1/53*2%5+,2*# %1 *:" DK6B< 
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10.1.1  Introduction of an enhanced uplink dedicated transport channel (E-
DCH) 

=:" (/00%&* %1 *:" /0,25G "5:+53"7"5*(T 3%5(2'"&"' 25 KP6 d.@T &"X/2&"( *:" 25*&%'/3*2%5 %1 +5 "5:+53"' /0,25G 
'"'23+*"' *&+5(0%&* 3:+55",T 3+,,"' LZABC< 4* (*2,, &"7+25( *% 8" '"32'"' $:"*:"& *:"&" $2,, 8" + 5"$ *&+5(0%&* 3:+55", 

+''"' *% KP6 (0"32123+*2%5<  

41 %5,# %5" LZABC *&+5(0%&* 3:+55", 2( (/00%&*"'T (272,+& *% CDA)PT EPBZ" 7/,*20,"925> 7+# 8" &"X/2&"' *% 

7/,*20,"9 ("\"&+, EPBZ' 1,%$( 25*% %5" LZABC< 45 3+(" ("\"&+, LZABC *&+5(0%&* 3:+55",( +&" (/00%&*"'T "+3: EPBZ' 

1,%$ 2( 7+00"' *% %5" *&+5(0%&* 3:+55",< 4* 5""'( *% 8" '"32'"' $:"*:"& *:"&" +&" %5,# %5" %& ("\"&+, LZABC *&+5(0%&* 

3:+55",( (27/,*+5"%/(,# +,,%$"' 25 *:" (+7" ==4< =:" (27/,*+5"%/( (/00%&* %1 *&+5(0%&* 3:+55",( $2*: '211"&"5* 
*&+5(72((2%5 7%'"(T "<>< '211"&"5* ==4 ,"5>*:( %& '211"&"5* (3:"'/,25> +00&%+3:"(T 7+# 1%& "9+70," &"X/2&" ("\"&+, LZ

ABC *&+5(0%&* 3:+55",( 0"& ==4< 

10.1.2 HARQ functionality  

6%'" S 3%5*&%,,"' C#8&2' PK_ +,,%$( 1%& &+02' &"*&+5(72((2%5( %1 "&&%5"%/(,# &"3"2\"' '+*+ 0+3G"*( 8"*$""5 FL +5' 

6%'" S< P (272,+& &"*&+5(72((2%5 (3:"7" +( "70,%#"' 1%& *:" CDZADBC 25 CDA)P 3+5 8" /("' 1%& *:" LZABC< 4* :+( 

*% 8" '"125"' $:"*:"& *% +'%0* + &"*&+5(72((2%5 0&%*%3%, $2*: +(#53:&%5%/( %& (#53:&%5%/( /0,25G '+*+ *&+5(72((2%5 

+5' $2*: +(#53:&%5%/( %& (#53:&%5%/( '%$5,25G 1""'8+3G (2>5+,,25><  

D/00%&* %1 LZABC CPK_ 1/53*2%5+,2*# '/&25> (%1* :+5'%\"& 2( /5'"& 3%5(2'"&+*2%5 +5' ,25G 278+,+53"( 25 (%1* 
:+5'%\"& 7+# ,"+' *% /5(#53:&%52("' (%1* 8/11"&( +7%5> '211"&"5* 6%'" S(<  L5:+53"7"5*( 25 CPK_ 0&%*%3%, 

%0"&+*2%5T "<>< (%1* 8/11"& (#53:&%52(+*2%5T (:%/,' 8" '2(3/(("' 25 %&'"& *% 0&%\2'" + &",2+8," CPK_ 0&%*%3%, %0"&+*2%5 

'/&25> (%1* :+5'%\"&<  

10.1.3 Reordering entity 

D253" KWB &"X/2&"( 25Z("X/"53" '",2\"&# *:" ,%3+*2%5 %1 *:" &"%&'"&25> "5*2*# (:%/,' 8" '"125"'< )%((28," ,%3+*2%5( 1%& 

*:" &"%&'"&25> "5*2*# +&" 6%'" S +5' K6B< D/3: '"32(2%5 +,(% '"0"5'( %5 $:"*:"& (%1* :+5'%\"& 2( (/00%&*"' %& 5%*<  

10.1.4 TFC selection 

45 K",M =JB (","3*2%5 25 *:" FL (:+,, 8" '%5" 25 +33%&'+53" $2*: *:" 0&2%&2*2"( ],%>23+, 3:+55", 0&2%&2*#^ 25'23+*"' 8# 

KKB< 45 3+(" *:" (+7" 1/53*2%5+,2*# $2*: '211"&"5* ,%>23+, 3:+55", 0&2%&2*2"( (:%/,' 8" 7+25*+25"' 25 "5:+53"' /0,25G 

ABCT *:" =JB (","3*2%5 25 *:" FL :+( *% *+G" 8%*: LZABC +5' ABC 25*% +33%/5* 25 3+(" %1 + (27/,*+5"%/( 

*&+5(72((2%5 %5 LZABC +5' ABC< =JB D","3*2%5 1%& LZABC 3+5 8" "2*:"& '%5" e%25*,# $2*: =JB (","3*2%5 1%& K",VVHM 

ABC 3:+55",( 25 EPBZ' %& 25 *:" 5"$ EPBZ" "5*2*#< D%7" 25*"&+3*2%5 8"*$""5 EPBZ" +5' EPBZ' 2( 25 8%*: 3+("( 

&"X/2&"'< J/&*:"&7%&" *:" ,%>23+, 3:+55", 0&2%&2*2"( 1%& LZABC 5""' *% 8" '2(3/(("'<  

=:" 270+3* %1 7/,*20," BB=&B:( +5' + 0%((28," +'%0*2%5 %1 + (:%&*"& ==4 %5 *:" =JB (","3*2%5 +,>%&2*:7 (:%/,' 8" 

3,+&212"'< J/&*:"&7%&" *:" 72527/7 ("* %1 =JB( 25 *:" 0&"("53" %1 LZABC (:%/,' 8" +,(% '2(3/(("'<   

10.2  RLC 

D253" *:" LZABC 2( 25*"5'"' *% *&+5(0%&* '"'23+*"' ,%>23+, 3:+55",(T ,+#"&( +8%\" *:" EPB ,+#"& (:%/,' 8" G"0* +( 25 

K",VVHNHM< 

10.3  RRC 

=% (/00%&* *:" /0,25G "5:+53"7"5*(T &"X/2&"' 5"$ (2>5+,25> (:%/,' 8" +''"' *% *:" KKB (0"32123+*2%5 =DIM<--@< 
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11 Impacts to Iub/Iur Protocols 

11.1 Impacts on Iub/Iur Application Protocols 

L5:+53"7"5*( 3%5(2'"&"' 1%& *:" /0,25G '"'23+*"' *&+5(0%&* 3:+55",( ,2G" 6%'" S (3:"'/,25> +5' 6%'" S 3%5*&%,,"' 

CPK_ $2,, :+\" +5 270+3* %5 *:" 4/8H4/& +00,23+*2%5 0&%*%3%,(T K6DP) +5' 6SP)T =DIM<NI- +5' =DIM<N-- 

&"(0"3*2\",#<  

=% (/00%&* LZABCT +00,23+*2%5 0&%*%3%, 0&%3"'/&"( 1%& ("*/0T +''2*2%5T &"3%512>/&+*2%5 +5' '","*2%5 %1 &",+*"' &+'2% 

,25G( $2,, :+\" *% 8" (/00%&*"'<  =:2( $2,, \"&# ,2G",# :+\" +5 270+3* %5 B%77%5 6SP) 0&%3"'/&"( ]"<>< K+'2% W25G 

D"*/0^T A"'23+*"' 6SP) 0&%3"'/&"( ]"<>< K+'2% W25G K"3%512>/&+*2%5^ +5' 3%&&"(0%5'25> K6DP) ABC 0&%3"'/&"(< 

P5' +( 25 *:" CDA)P 3+("T BK6B 72>:* 5""' *% +,,%3+*" &"(%/&3"( *% 6%'" S< 45 +''2*2%5T *:" (3:"'/,25> 0"&1%&7"' 

8# ("&\25> 6%'" S %5,# 2( '"3"5*&+,2;"'T +5' %5,# ,272*"' 251%&7+*2%5 2( +\+2,+8,"< =% 270&%\" *:" +33/&+3# %1 *:" 

(3:"'/,25>T (%7" 3%77/523+*2%5 8"*$""5 *:" K6B +5' 6%'" S( +5' 0%((28,# 8"*$""5 '211"&"5* K6B( 72>:* 8" 

5"3"((+&#< J%& "9+70,"T *:" 3%5*&28/*2%5 %1 FL( (3:"'/,"' 8# %*:"& ("&\25> 6%'" S( 1&%7 *:" P3*2\" D"* *% *:" /0,25G 

25*"&1"&"53" ,"\", ]&",+*2\" *% *+&>"* K%= | &2(" %\"& *:"&7+,^ 25 *:" ("&\25> 6%'" S 72>:* 8" 5"3"((+&# 1%& +5 "11232"5* 

(3:"'/,25> 25 6%'" S< J%& *:" "11232"5* (3:"'/,25>T 3"&*+25 3:+5>"( 25 6SP) B%77%5 E"+(/&"7"5* +5' &",+*"' 

K6DP) .,%8+, 0&%3"'/&"( 72>:* 8" &"X/2&"'<  

470+3*( %1 J+(* ABC ("*/0 %5 *:" +00,23+*2%5 0&%*%3%,( +&" JJD<  

11.2  Impacts on Frame Protocol over Iub/Iur  

=:" 25*&%'/3*2%5 %1 + 5"$ J&+7" )&%*%3%, 1%& *:" LZABC +3&%(( 4/8H4/& 25*"&1+3" 5""'( *% 8" 3%5(2'"&"'< J/&*:"&7%&" 

(253" CPK_ %0"&+*2%5 '/&25> (%1* :+5'%\"& 2( 3%5(2'"&"' *% 8" (/00%&*"'T 4/8H4/& (2>5+,,25> 72>:* 8" &"X/2&"' 25 %&'"& 

*% 0&%\2'" + &",2+8," 0&%*%3%, %0"&+*2%5 '/&25> (%1* :+5'%\"&< P,*"&5+*2\",# *:" 3/&&"5* ABC J) 3%/,' 8" "5:+53"'T "<><    

5"$ 4L( %& B%5*&%, J&+7"( 3%/,' 8" '"125"'< E%&"%\"& (253" (:%&*"& ==4 1%& *:" +2& 25*"&1+3" 2( /5'"& (*/'#T 0%((28," 

270+3* *% *:" 1&+7" 0&%*%3%, 5""'( *% 8" 3%5(2'"&"' 

12 Conclusions and Recommendations 

12.1 Conclusions 

45 *:" (*/'# %1 gF0,25G L5:+53"7"5*( 1%& A"'23+*"' =&+5(0%&* B:+55",(hT *:" 1%,,%$25> *"3:52X/"( :+\" 8""5 

3%5(2'"&"'O 

Z 6%'" S 3%5*&%,,"' (3:"'/,25> 

Z C#8&2' PK_ 

Z D:%&*"& ==4 

Z C2>:"& %&'"& 7%'/,+*2%5 

Z J+(* ABC ("*/0 

D27/,+*2%5 &"(/,*( 0&"("5*"' *% KP6@ :+( (:%$5 + (2>52123+5* 270&%\"7"5* 3%70+&"' *% K",MT 25 *:" %&'"& %1 MYzZ

QYz 253&"+(" 25 (#(*"7 3+0+32*#T IYzZMMz &"'/3*2%5 25 "5'Z/("& 0+3G"* 3+,, '",+# +5' +&%/5' MYz 253&"+(" 25 /("& 
0+3G"* 3+,, *:&%/>:0/*T $:"5 (27/,*+5"%/(,# +00,#25> 6%'" S (3:"'/,25>T :#8&2' PK_ $2*: (%1* 3%782525>T +5' + 

(:%&*"5"' ==4< C"53"T (2>52123+5* *"3:523+, 8"5"12*( :+\" 8""5 1%/5' 1%& + (#(*"7 /(25> *:"(" *"3:52X/"( 25 

3%5e/53*2%5<  

C2>:"& %&'"& 7%'/,+*2%5T %1 $:23: %5,# `)D! :+( 8""5 (*/'2"'T :+( 8""5 1%/5' *% 3+/(" + ,%(( 25 ,25G 0"&1%&7+53" 

3%70+&"' *% 7/,*2Z3%'" *&+5(72((2%5 $2*: S)D!T 8/* 7+# "5+8," 0"+G '+*+ &+*"( "93""'25> M<Q? E82*H( %& 7+# 0&%\2'" 
270,"7"5*+*2%5 8"5"12*( 25 *"&7( %1 + &"'/3"' )PK< =:" %*:"& "5:+53"7"5*( (*/'2"' +&" 5%* '"0"5'"5* %5 $:"*:"& 

:2>:"& %&'"& 7%'/,+*2%5 2( 25*&%'/3"' %& 5%*< =:/(T 1&%7 + 0&25320+, 0%25* %1 \2"$T :2>:"& %&'"& 7%'/,+*2%5 2( 

25'"0"5'"5* %1 *:" %*:"& "5:+53"7"5*( (*/'2"'< 
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B%70,"92*# :+( 8""5 (*/'2"' 25 *"&7( %1 8/11"&25> +5' *2725> &"X/2&"7"5*( '/" *% :#8&2' PK_T )PK 270+3* '/" *% 

+''2*2%5+, 0:#(23+, 3:+55",(T +5' 0%$"& &"X/2&"7"5*( 1%& *:" +((%32+*"' 3%5*&%, (2>5+,25>< B%77"5*( 1&%7 KP6I +5' 

KP6- %5 *:"2& &"(0"3*2\" +&"+( :+\" +,(% 8""5 *+G"5 25*% +33%/5* 25 *:" =K< =:" "5:+53"7"5*( 3+5 8" 25*&%'/3"' 25*% 

*:" JAA (0"32123+*2%5( $2*:%/* 270+3*25> *:" 8+3G$+&'( 3%70+*282,2*# $2*: K",M +5' "+&,2"& &","+("(< 

P,, *:"(" "5:+53"7"5*(T 6%'" S 3%5*&%,,"' (3:"'/,25>T :#8&2' PK_T (:%&*"& ==4T +5' :2>:"& %&'"& 7%'/,+*2%5T :+\" 

8""5 1%/5' *% 8" *"3:523+,,# 1"+(28,"< P* ,"+(* %5" 3%70+5# :+( "90&"(("' 3%53"&5( %5 *:" 8"5"12*( %1 + (:%&*"& ==4 25 

3%70+&2(%5 $2*: *:" 0%*"5*2+, 270,"7"5*+*2%5 270+3*(< D%7" 3%70+52"( :+\" X/"(*2%5"' $:"*:"& *:" 8"5"12* $2*: 

`)D! 1&%7 + )PK 0"&(0"3*2\" %/*$"2>:( *:" ,%(( 25 ,25G 0"&1%&7+53"<  

J+(* ABC ("*/0 :+( 8""5 0+&*2+,,# 25\"(*2>+*"'< E"*:%'( 1%& &"'/325> *:" (#53:&%52;+*2%5 *27" $:"5 >%25> 1&%7 

BLWWtJPBC *% BLWWtABC :+\" 8""5 '"(3&28"' 8/* 5%* "\+,/+*"' 25 '"*+2, 25 *:2( &"0%&*< [*:"& +(0"3*( %1 1+(* ABC 

("*/0T "<><T +&3:2*"3*/&+, 3:+5>"( +5' (2>5+,25> 0&%*%3%,(T :+\" 5%* 8""5 3%\"&"'< 

12.2 Recommendations 

S+(" %5 *:" 125'25>( '%3/7"5*"' 25 *:2( &"0%&*T KP6@ &"3%77"5'( *% 3&"+*" + $%&G 2*"7 %5 /0,25G "5:+53"7"5*( 

$:"&"O 

Z 6%'" S 3%5*&%,,"' (3:"'/,25>T :#8&2' PK_T +5' (:%&*"& ==4 +&" 0+&*( %1 *:" $%&G 2*"7f 

Z C2>:"& %&'"& 7%'/,+*2%5 ]`)D! +5' :2>:"&^ 2( 5%* 0+&* %1 *:" $%&G 2*"7f 

Z J+(* ABC ("*/0 2( 5%* 0+&* %1 *:" $%&G 2*"7<  
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Annex A: 
Simulation Assumptions and Results 

A.1 Link Simulation Assumptions 

A.1.1 Interface between link level and system level 

=:" 0"&1%&7+53" 3:+&+3*"&2(*23( %1 25'2\2'/+, ,25G( /("' 25 (#(*"7 (27/,+*2%5 +&" >"5"&+*"' + 0&2%&2 1&%7 ,25G ,"\", 

(27/,+*2%5(< A/" *% $"+G /0,25G 02,%*(T +5' *:" &"(/,*25> 0%%& 3:+55", "(*27+*"(T *:" ,25G 0"&1%&7+53" 0&"'23*"' 8# 

7"*:%'( *:+* '% 5%* +33%/5* 1%& 270"&1"3* 3:+55", "(*27+*"( 3+5 #2",' 253%&&"3* &"(/,*(< D%T 2* 2( \"&# 270%&*+5* *% 

+33%/5* 1%& *:" "11"3* %1 3:+55", "(*27+*2%5 "&&%&( %5 ,25G 0"&1%&7+53"< D/>>"(*"' *"3:52X/"( 1%& 0&"'23*25> ,25G "&&%& 

0"&1%&7+53" 25 *:" 0&"("53" %1 3:+55", "(*27+*2%5 "&&%&( +&" '2(3/(("' 1/&*:"& 25 *:" P55"9 L<  

45 >"5"&+,T *:"&" +&" *$% 3+("( %1 25*"&"(*O 

1. Comparison of techniques/proposals without H-ARQO 41 *:" "11"3* %1 3:+55", "(*27+*2%5 "&&%&( %5 ,25G 
0"&1%&7+53" 2( 7%'","' 25 >"5"&+*25> (27/,+*2%5( &"(/,*( 1%& + 3%70+&2(%5 %1 *"3:52X/"( $2*:%/* CZPK_T *:" 

,25G "&&%& 0&"'23*2%5 7"*:%' /("' (:%/,' 8" (*+*"' 25 *:" (27/,+*2%5 +((/70*2%5(< [*:"&$2("T e/(*2123+*2%5 (:%/,' 

8" 0&%\2'"' +( *% $:# *:" 3%70+&2(%5 2( \+,2'< ]D"" P55"9 L<^ 

2. All other cases, i.e., comparison of techniques, one or all of which include H-ARQ combiningO 45 +,, *:"(" 3+("(T 

*:" "11"3* %1 3:+55", "(*27+*2%5 "&&%&( %5 ,25G 0"&1%&7+53" 7/(* 8" +33%/5*"' 1%& 25 >"5"&+*25> (27/,+*2%5 

&"(/,*( 1%& *:" 3%70+&2(%5< ]D"" P55"9 L^    

=:" 1%,,%$25> *+8," (:%/,' 8" 253,/'"' +,%5> $2*: *:" (27/,+*2%5 +((/70*2%5( +33%70+5#25> +,, &"(/,*(O 

Are any of the 
techniques being 
simulated involve H-ARQ 
combining? 

Is the effect of channel 
estimation errors on link 
performance accounted 
for? 

Comments 

Yes/No Yes/No If the effect of channel estimation errors on link 
performance is modeled, then state the method. 
Otherwise, justify why the comparison is valid. 
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A.1.2 Link level parameters 

=+8," P Z @ 8",%$ (:%$( *:" >"5"&+, ,25G ,"\", 0+&+7"*"&(T *% 8" /("' 8%*: 25 *:" &"1"&"53" 3+("T +5' 25 *:" 5"$ 
(3:"7"( 0&%0%("' 1%& L5:+53"' F0,25G ABC< =+8," P Z I (:%$( *:" ,25G ,"\", 0+&+7"*"&( *% 8" /("' 25 *:" &"1"&"53" 

3+("< 

Table A - 1 - General link level parameters 

Parameter Explanation/Assumption Comments 

Channel coder Turbo 1/3 

Number of iterations for turbo 
decoder 

8 

Turbo decoder  Max Log MAP 

Channel models/ 
UE speed for channel model 

Pedestrian B / 3 km/h,  
Vehicular A / 30 km/h 
Pedestrian A / 3 km/h 
Optional Vehicular A / 120kph 

One channel model per 
simulation 

Table A - 2 - Link level parameters for the Rel99/Rel4/Rel5 reference case 

Parameter Explanation/Assumption Comments 

CL power control ON 

CL power control error rate 4% 

TTI 10 ms 

User data rates in TFCS 8, 16, 32, 64, 128, 256, 384 kbit/s These data rates are included in 
the TFC selection modelling in 
the system level.  

A.1.3 Channel models 

4=F 3:+55", 7%'",( iIj +&" /("' 25 *:" ,25G ,"\", +5' (#(*"7 ,"\", (27/,+*2%5(< E/,*20+*: 25*"5(2*# 0&%12,"( +&" >2\"5 

8",%$< 

=:" 7/,*20+*: 25*"5(2*# 0&%12," %1 *:" )"'"(*&2+5ZP 3:+55", 2( '"125"' +( 1%,,%$(O 

Table A - 3 - ITU Pedestrian-A channel model. 

Relative Delay 
(ns) 

0 110 190 410 

Relative Power 
(dB) 

0.0 -9.7 -19.2 -22.8 

=:" 7/,*20+*: 25*"5(2*# 0&%12," %1 *:" )"'"(*&2+5ZS 3:+55", 2( '"125"' +( 1%,,%$(O 

Table A - 4 – ITU Pedestrian-B channel model 

Relative Delay 
(ns) 

0 200 800 1200 2300 3700 

Relative Power 
(dB) 

0.0 -0.9 -4.9 -8.0 -7.8 -23.9 

=:" 7/,*20+*: 25*"5(2*# 0&%12," %1 *:" a":23/,+&ZP 3:+55", 2( '"125"' +( 1%,,%$(O 
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Table A - 5 – ITU Vehicular-A channel model 

Relative Delay 
(ns) 

0 310 710 1090 1730 2510 

Relative Power 
(dB) 

0.0 -1.0 -9.0 -10.0 -15.0 -20.0 

=:" '",+# 25*"5(2*# 0&%12,"( +&" 3%70/*"' 1&%7 *:" 4=F 3:+55", 7/,*20+*: 25*"5(2*# 0&%12,"( >2\"5 25 *:" =+8,"( +8%\" 

1%& + ("* %1 *&+5(72* +5' &"3"2\" 12,*"&(<  =:" '",+# 25*"5(2*# 0&%12," 1%& MEC; dBAEP *&+5(72* +5' &"3"2\" 12,*"&( 

]&+2("' 3%(25" $2*: 8"*+cY<II^ 1%& + 3:20 &+*" %1 -<`NE30( +&" >2\"5 25 =+8," P Z ? =:" J&+3*2%5+, K"3%\"&"' )%$"& 

]JK)^ 2( >2\"5 25 =+8," P Z ? 1%& "+3: &"3%\"&"' &+#< J&+3*2%5 %1 /5ZK"3%\"&"' )%$"& ]JFK)^ (:+,, 3%5*&28/*" *% *:" 

25*"&1"&"53" %1 *:" 125>"& '"7%'/,+*%& %/*0/*( +( +5 25'"0"5'"5* 1+'"&<  

Table A - 6 - FRP and Delay profile for each ITU channel model for 5MHz bandwidth and 3.84Mcps. 

Multi-path 
Model 

FRP for each ray (dB) Delay for each ray (Tc) 

1 2 3 4 5 1 2 3 4 5 

Pedestrian A -0.22 0.125 

Pedestrian B -3.39 -8.45 -8.63 -11.61 -11.74 0.375 1.375 3.250 4.750 9.000 

Vehicular A -3.17 -4.07 -11.19 -13.01 0.125 1.375 2.875 4.250 

Vehicular B -4.83 -2.39 0.125 1.250 

A.1.4 Description of Short Term FER and ECM Metod 

A.1.4.1 Short-term FER method: 

=:" short-term L8H6* \(< SWLK &"(/,*( +&" >"5"&+*"' 25 *:" 1%,,%$25> $+#O 

@< =:" ,25G (27/,+*2%5 2( &/5 1%& + ,%5> '/&+*2%5 ]"<>< MYYTYYY ==4^ $2*: %/*"&Z,%%0 ("* *% @z JLK< 

I< P* *:" "5' %1 "+3: ==4T *:" 1%,,%$25> (*+*2(*23( +&" ,%>>"'O 

+< ==4 +\"&+>"' K9 *&+1123 L8H6*T 3%7825"' +3&%(( 8%*: +5*"55+( 

2 A"5%*"' +( short-term L8H6* 

8< S25+&# 7"*&23 '"5%*25> $:"*:"& *:" 1&+7" 2( 25 "&&%& %& 5%*T +1*"& '"3%'25> 

-< P* *:" "5' %1 (27/,+*2%5 &/5O 

+< =:" (:%&*Z*"&7 L8H6* 2( 0,+3"' 25 825( $2*: + /521%&7 >&2'T +,%5> $2*: *:" +((%32+*"' 825+&# '"3%'25> 7"*&23 

8< J%& "+3: 825T *:" JLK 2( 3%70/*"' 8+("' /0%5 *:" 825+&# 7"*&23( 1&%7 +,, \+,/"( 25 *:" 825 
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A.1.4.2 ECM method: 
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A.1.4.3 Comparison between short term and ECM method

=:" (:%&* *"&7 +5' LBE JLK 3/&\"( $+( >"5"&+*"' +( 0"& *:" 0+&+7"*"&( (:%$5 25 =+8,"P@<N<@ 

Table A.1.4.1. Simulation Parameters 

Simulation Parameter Value 

No. of slots/frame 15 

No. of chips/second 3.84 Mcps 

TTI 2 and 10 ms 

Modulation BPSK 

Channels Ped-A, Ped-B and Veh-A 

No. of antennas 2 

No. of fingers 1-Ped-A and 5-Ped-B, 4-Veh-A 

Lock filter  Yes 

Receiver Rake 

Sampling Rate 1X 

Inner-Loop PC ON  

Outer-Loop PC OFF 

Power Control Metric Ideal 

PC delay and error 1 slot, 4% 

PC step size 1 dB 

Pilot/TFCI/FBI/TPC 6/2/0/2 

Base Turbo Code R=1/3, K=4, 8 iterations 

Figure A.1.4.1 to figure A.1.4.4 shows the performance comparison of short-term approach to 
that of the ECM approach for flat, Ped-B and Veh-A channel model at 3, 30 and 120 kmph for 

2msec and 10 msec TTI respectively. 

Figure A.1.4.1; Comparison of actual short-term and ECM generated curves – 192 kbps, R=0.4, BPSK, 
TTI=2ms, SF=8, ideal channel estimation, Q=1.0 for PA3, PB3, Q=2.0 for VA30, VA120.   
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Figure A.1.4.2; Comparison of actual short-term and ECM generated curves – 480 kbps, R=0.5, BPSK, 
TTI=2ms, SF=4, ideal channel estimation, Q=1.0 for PA3, PB3, Q=2.0 for VA30, VA120. 

Figure A.1.4.3: Comparison of actual short-term and ECM generated curves – 192 kbps, R=0.4, BPSK, 
TTI=10ms, SF=8, ideal channel estimation, Q=1.0 for PA3, PB3, Q=2.0 for VA30, VA120. 
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Figure A.1.4.4: Comparison of actual short-term and ECM generated curves – 480 kbps, R=0.5, BPSK, 
TTI=10ms, SF=4, ideal channel estimation, Q=1.0 for PA3, PB3, Q=2.0 for VA30, VA120. 

A.2 Link Simulation Results

A.2.1 HARQ Performance Evaluation 

A.2.1.1 HARQ Efficiency and Number of Retransmissions
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Table A.2.1.1.1  Simulation Assumptions 

Parameter Value 

DPCCH Slot format 0 

Channel estmation Realistic 

Inner Loop PC Enabled 

Outer Loop PC Based on Residual BLER 

PC BER 4% 

PC feedback delay 1-slot 

Channel AWGN 

Number of Rx antennas 2 

HARQ Xrv {0}, {0,3}, {0,3,5,7} for 1/2/4 transmissions 

J2>/&"( P<I<@<@<@ *% P<I<@<@<N (:%$ *:" (27/,+*2%5 &"(/,*(<  

Figure A.2.1.1.1  Eb/Nt vs. E-DPDCH/DPCCH – Target Data Rate = 640 kbps 
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Figure A.2.1.1.2  Eb/Nt vs. E-DPDCH/DPCCH – Target Data Rate = 1024 kbps 

Figure A.2.1.1.3  Throughput vs. E-DPDCH/DPCCH – Target Data Rate = 640 kbps 
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Figure A.2.1.1.4  Throughput vs. E-DPDCH/DPCCH – Target Data Rate = 1024 kbps 

=:" %0*27+, %0"&+*25> 0%25*( 1%& +,, 3+("( +&" (:%$5 25 =+8," P<I<@<@<I<

Table A.2.1.1.2  Optimal Operating Point – 1, 2, 4 transmissions 

Target 
Data 
Rate 

(kbps) 

MCS 
Optimal 

EDPDCH/D
PCCH (dB) 

Optimal 
DPCCH 

SNR (dB) 

Optimal Eb/Nt 
(dB) 

BLER Average 
number of 

transmissions 1 Tx 2 Tx 3 Tx 4 Tx 

640 4 10 -14.2 4.0 0.01 - - - 1.00 

640 9 15 -19.1 2.8 0.60 0.01 - - 1.60 

640 19 15 -19.5 2.1 0.99 0.76 0.18 0.01 2.93 

1024 7 10 -12.4 3.8 0.01 - - - 1.00 

1024 15 13 -15.6 3.0 0.84 0.01 - - 1.84 

1024 31 15 -17.6 2.1 0.99 0.84 0.22 0.01 3.07 
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A.2.2  Link Performance of E-DCH for System Simulations 

A.2.2.1 Short-term Link Performance with 2 ms TTI 

45 *:2( ("3*2%5T *:" (:%&*Z*"&7 ,25G 0"&1%&7+53" 2( "\+,/+*"' 1%& + &"1"&"53" EBD 8+("' %5 I7( ==4< d2*:%/* +5# ,%(( %1 

>"5"&+,2*#T %5,# @ =&BC 2( +((/7"' 1%& LZABC< =:"&"1%&"T "+3: =JB *&+5(,+*"( *% + =J< =:" EBD 2( (:%$5 25 =+8," 

P<I<I<@<@< 

Table A.2.2.1.1 MCS 

Transport 
Block Size 

Number of 
Code 

Blocks 
Modulation OVSF Code 

Code 
Rate 

Rate after 
4 Tx  

(kbps) 

128(1 1 QPSK C(4,1) 0.33 15 12 16 

256(1 1 QPSK C(4,1) 0.33 15 17 32 

512(1 1 QPSK C(4,1) 0.33 15 21 64 

768(1 1 QPSK C(4,1) 0.33 15 27 96 

1024 1 QPSK C(4,1) 0.33 15 38 128 

2048 1 QPSK C(4,1) 0.53 15 47 256 

3072 1 QPSK C(2,1) 0.40 15 53 384 

4096 1 QPSK C(2,1) 0.53 15 67 512 

5120 2 QPSK C(2,1) , C(4,1) 0.44 15 61 , 43 640 

6144 2 QPSK C(2,1) , C(4,1) 0.53 15 69 , 49 768 

7168 2 QPSK C(2,1) , C(4,1) 0.62 15 77 , 54 896 

8192 2 QPSK C(2,1) , C(4,1) 0.71 15 86 , 61 1024 
1) Repetition has been used to achieve the given data rates 

D272,+& *% CDZA)BBCT *:" LZA)ABCHA)BBC 0%$"& &+*2% 1%& "+3: =J +&" 25'2&"3*,# (2>5+,,"' /(25> 8"*+ 1+3*%&(< 

=:"(" 0%$"& %11("*( $"&" 3:%("5 1%& %0*27+, ,25G 0"&1%&7+53" $2*: + @z &"(2'/+, SWLK *+&>"* +1*"& N *&+5(72((2%5( 

+3&%(( 3:+55", 7%'",( )P-T )S-T aP-Y +5' aP@IY< 

=:" &"(* %1 *:" (27/,+*2%5 +((/70*2%5( +&" (:%$5 25 =+8," P<I<I<@<I< J%& *:" CPK_ %0"&+*2%5 2* 2( +((/7"' *:+* *:" @st

+5' -rd *&+5(72((2%5( +&" (",1Z'"3%'+8,"T $:2," *:" Ind +5' Nth *&+5(72((2%5( +&" 5%* (",1Z'"3%'+8,"< 

Table A.2.2.1.2 

Parameter Value 

TTI 2 ms 

RV sequence {0,1,2,5} 

Number of HARQ processes 5 

IR Inter-TTI 5 

Channel Estimation On 

DPCCH Slot Format 0 

Power Control On 

Inner Loop PC Step Size +/- 1 dB 

Outer Loop PC Step Size + 0.5 dB 

PC feedback delay 1-slot 

PC BER 4% 

Channels PA3, PB3, VA30, VA120 

Rx antennas 2 

Number of fingers 1-PA, 5-PB, 4-VA 

Channel estimation Implementation I 
Implementation II 

Residual BLER 1% 

=:" (:%&*Z*"&7 L8H6* \(< SWLK &"(/,*( +&" >"5"&+*"' 25 *:" 1%,,%$25> $+#O 

@< =:" ,25G (27/,+*2%5 2( &/5 1%& + ,%5> '/&+*2%5 ]MYYTYYY ==4^ 

c eu
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Figure A.2.2.1.1: 16 kbps – VA30  

Figure A.2.2.1.2: 32 kbps – VA30  
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Figure A.2.2.1.3: 64 kbps – VA30 

Figure A.2.2.1.4: 96 kbps – VA30  
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Figure A.2.2.1.5: 128 kbps – VA30  

Figure A.2.2.1.6: 256 kbps – VA30 
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Figure A.2.2.1.7: 384 kbps – VA30 

Figure A.2.2.1.8: 512 kbps – VA30 
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Figure A.2.2.1.9: 640 kbps – VA30  

Figure A.2.2.1.10: 768 kbps – VA30 
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Figure A.2.2.1.11: 896 kbps – VA30 

Figure A.2.2.1.12: 1024 kbps – VA30 
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A.2.2.2 Short-term Link Performance with 10 ms TTI 

45 *:2( ("3*2%5T *:" (:%&*Z*"&7 ,25G 0"&1%&7+53" 2( "\+,/+*"' 1%& + &"1"&"53" EBD 8+("' %5 @Y7( ==4< d2*:%/* +5# ,%(( 

%1 >"5"&+,2*#T %5,# @ =&BC 2( +((/7"' 1%& LZABC< =:"&"1%&"T "+3: =JB *&+5(,+*"( *% + =J< =:" EBD 2( (:%$5 25 =+8," 

P<I<I<I<@< 

Table A.2.2.2.1 

Transport 
Block Size 

Number of 
Code Blocks 

Modulation 
OVSF 
Code 

Code 
Rate 

Rate after 2 
Tx     

(kbps) 

320(1 1 QPSK C(4,1) 0.33 15 11 16 

640(1 1 QPSK C(4,1) 0.33 15 15 32 

1280(1 1 QPSK C(4,1) 0.33 15 21 64 

1920(1 1 QPSK C(4,1) 0.33 15 27 96 

2560(1 1 QPSK C(4,1) 0.33 15 30 128 

5120 2 QPSK C(4,1) 0.33 15 42 256 

7680 2 QPSK C(4,1) 0.40 15 53 384 

10240 3 QPSK C(4,1) 0.53 15 60 512 

12800 3 QPSK C(2,1) 0.33 15 67 640 

15360 4 QPSK C(2,1) 0.40 15 75 768 

17920 4 QPSK C(2,1) 0.47 15 84 896 

20480 5 QPSK C(2,1) 0.53 15 95 1024 
1) Repetition has been used to achieve the given data rates 

D272,+& *% CDZA)BBCT *:" LZA)ABCHA)BBC 0%$"& &+*2% 1%& "+3: =J +&" 25'2&"3*,# (2>5+,,"' /(25> 8"*+ 1+3*%&(< 

=:"(" 0%$"& %11("*( $"&" 3:%("5 1%& %0*27+, ,25G 0"&1%&7+53" $2*: + @z &"(2'/+, SWLK *+&>"* +1*"& I *&+5(72((2%5( 

+3&%(( 3:+55", 7%'",( )P-T )S-T aP-Y +5' aP@IY< 

=:" &"(* %1 *:" (27/,+*2%5 +((/70*2%5( +&" (:%$5 25 =+8," P<I<I<I<I< J%& *:" CPK_ %0"&+*2%5 2* 2( +((/7"' *:+* *:" @st

*&+5(72((2%5 2( (",1Z'"3%'+8,"T $:2," *:" Ind *&+5(72((2%5 2( 5%* (",1Z'"3%'+8,"< 

Table A.2.2.2.2 

Parameter Value 

TTI 10 ms 

RV sequence {0,1} 

Number of HARQ processes 3 

IR Inter-TTI 3 

Channel Estimation On 

DPCCH Slot Format 0 

Power Control On 

Inner Loop PC Step Size +/- 1 dB 

Outer Loop PC Step Size + 0.5 dB 

PC feedback delay 1-slot 

PC BER 4% 

Channels PA3, PB3, VA30, VA120 

Rx antennas 2 

Number of fingers 1-PA, 5-PB, 4-VA 

Channel estimation Implementation I 

Residual BLER 1% 

=:" (:%&*Z*"&7 L8H6* \(< SWLK &"(/,*( +&" >"5"&+*"' 25 *:" 1%,,%$25> $+#O 

@< =:" ,25G (27/,+*2%5 2( &/5 1%& + ,%5> '/&+*2%5 ]MYYTYYY ==4^ 

I< P* *:" "5' %1 "+3: ==4T *:" 1%,,%$25> (*+*2(*23( +&" ,%>>"'O 

c eu

Ex. 1027 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00957

Page 145 of 180



Release 6 

3GPP 

3GPP TR 25.896 V6.0.0 (2004-03)145
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Figure A.2.2.2.1: 16 kbps – VA30 

Figure A.2.2.2.2: 32 kbps – VA30 

Ex. 1027 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00957

Page 147 of 180



Release 6 

3GPP 

3GPP TR 25.896 V6.0.0 (2004-03)147

Figure A.2.2.2.3: 64 kbps – VA30 

Figure A.2.2.2.4: 128 kbps – VA30  
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Figure A.2.2.2.5: 256 kbps – VA30  

Figure A.2.2.2.6: 512 kbps – VA30 
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Figure A.2.2.2.7: 1024 kbps – VA30 

A.2.3 Link Performance with Different Pilot Overhead 

A.2.3.1 Assumptions 

=% 25\"(*2>+*" *:" 270+3* %5 %\"&+,, 0"&1%&7+53" '/" *% '211"&"5* 02,%* 0%$"&T (27/,+*2%5( :+\" 8""5 &/5 %5 '211"&"5* 

1+'25> 3:+55", 7%'",( +5' $2*: '211"&"5* cH d &+*2%(< =:" (27/,+*2%5 +((/70*2%5( +&" 1%/5' 25 P<I<-<@<@< 

Table A2.3.1.1: Simulations assumptions. 

Parameter Value 

Data rates 336 kbit/s (single E-DPDCH), 1.008 Mbit/s (3 E-DPDCHs). 
SF 4, 2 ms TTI, and code rate 0.35 for both cases. 

Slot format Slot format 0 (6 pilot, 2 TFCI, 2 TPC bits per slot) 

c/ d ratio Varied. 

Eb/N0 definition Eb is the total received energy (including both DPDCH and DPCCH) per 
antenna during a TTI divided by the number of information bits in the TTI. 

Channel Models PedA at 3 km/h; VehA at 3, 30, 120 km/h. 2 GHz carrier frequency. 

Channel Estimation Ideal or non-ideal. Non-ideal channel estimate based on average over 
multiple slots (2-8 slots for the Doppler range studied herein) 

Power control Non-ideal SIR estimation. Error-free TPC feedback in DL. 1 slot power 
control delay. 

Number of RAKE fingers Equal to the number of channel taps. 

Antenna diversity 2 antenna Rx diversity 

A.2.3.2 Results 

=:" 0"&1%&7+53" 1%& '211"&"5* cH d ("**25>( $2*: )"'"(*&2+5 P +* - G7H: $2*: 2'"+, +5' 5%5Z2'"+, 3:+55", "(*27+*2%5 2( 

1%/5' 25 J2>/&" P<I<-<I<@< P( (""5 25 *:" 0,%*T *:" 0"&1%&7+53" 1%& *:" ,%$"(* A)BBC 0%$"&(T cH dc@H@M +5' *% (%7" 

"9*"5* cH d cIH@MT +&" (2>52123+5*,# '">&+'"' 3%70+&"' *% *:" :2>:"& cH d ("**25>(< J%& cH d c-H@M +5' :2>:"& &+*2%(T 
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*:"&" 2( 5% ,+&>" (0&"+' 25 0"&1%&7+53"< =:" &"+(%5 1%& *:" 0"&1%&7+53" '">&+'+*2%5 $:"5 *:" cH d 2( &"'/3"' 2( 7+25,# 

'/" *% '2((+*2(1+3*%&# D4K "(*27+*2%5 1%& *:" 0%$"& 3%5*&%, 7"3:+52(7 +5' *% + ,"(("& "9*"5* '/" *% '">&+'+*2%5 25 

3:+55", "(*27+*2%5< 

D272,+& 3%53,/(2%5(T 2<"<T D4K "(*27+*2%5 "&&%& 2( *:" ,+&>"(* 3+/(" %1 ,%(( +* ,%$ A)BBC 0%$"& ("**25>(T 3+5 8" '&+$5 

1%& *:" a":23/,+& P 3:+55", 7%'", +* - G7H:T +,*:%/>: *:" 8"5"12* 1%& *:" 3:+55", "(*27+*%& $2*: + :2>:"& A)BBC 

0%$"& ("**25> 2( (%7"$:+* ,+&>"& *:+5 1%& )"'P '/" *% *:" ,+&>"& 5/78"& %1 0+*:( 25 *:" a":P 3:+55", 7%'",<  

K"(/,*( 1%& a":23/,+& P +* -Y G7H: +&" 1%/5' 25 J2>/&" PI<-<I<-< [5 +\"&+>"T + :2>:"& EbHN0 2( &"X/2&"' 3%70+&"' *% *:" 
- G7H: 3+(" '/" *% + &"'/3"' 0%((282,2*# 1%& *:" 0%$"& 3%5*&%, 7"3:+52(7 *% *&+3G 1+(* 1+'25>< J/&*:"&7%&"T *:" +7%/5* 

%1 +\"&+>25> 25 *:" 3:+55", "(*27+*%& 2( &"'/3"'< C"53"T *:" 8"5"12*( 1&%7 + :2>:"& A)BBC 0%$"& 1%& *:" 3:+55", 

"(*27+*2%5 2( (,2>:*,# ,+&>"& *:+5 1%& *:" - G7H: 3+("<  

45 J2>/&" P<I<-<I<NT &"(/,*( 1%& a":23/,+& P +* @IY G7H: +&" 0,%**"'< J&%7 *:" 0,%*T 2* 2( (""5 *:+* *:" 0%$"& 3%5*&%, 

3+55%* *&+3G *:" 1+(* 1+'25>T 7+G25> *:" 251,/"53" %1 D4K "(*27+*2%5 "&&%&( 25(2>52123+5*< J/&*:"&7%&"T +( %5,# *$% (,%*( 

%1 +\"&+>25> 2( /("' 25 *:" 3:+55", "(*27+*%&T *:" (0&"+' 25 0"&1%&7+53" 1%& '211"&"5* cH d &+*2%( 2( 253&"+("' 3%70+&"' 

*% ,%$"& A%00,"& 1&"X/"532"(T *:/( 253&"+(25> *:" 8"5"12*( $2*: + (*&%5>"& A)BBC 1&%7 + 3:+55", "(*27+*2%5 0%25* %1 

\2"$< 

45 =+8," P<I<-<I<@ +5' =+8," P<I<-<I<IT *:" &"(/,*( +&" (/77+&2;"' 1%& '+*+ &+*"( %1 --? G82*H( +5' @<YY` E82*H(T 

+((/725> 5%5Z2'"+, 3:+55", +5' D4K "(*27+*2%5< 4* 2( (""5 *:+* + :2>:"& 02,%* "5"&># 2( 8"5"1232+, 1%& *:" %\"&+,, 

0"&1%&7+53" +* 8%*: ,%$ +5' :2>: A%00,"& 1&"X/"532"(< P* ,%$ A%00,"& 1&"X/"532"(T *:" 7+25 &"+(%5 2( 270&%\"' D4K 

"(*27+*2%5T $:2," +* *:" :2>:"(* A%00,"& 1&"X/"53#T *:" 270&%\"' X/+,2*# %1 *:" 3:+55", "(*27+*" '%725+*"(<  

Table A.2.3.2.1: Difference in performance for some different c/ d settings compared to c/ d = 5/15, 
which was found to be (close to) the best ratio for 336 kbit/s data rate assuming continuous 

transmission. Non-ideal channel and SIR estimation. 

c/ d = 2/15 c/ d = 3/15 c/ d = 4/15 

10% BLER 1 % BLER 10% BLER 1% BLER 10% BLER 1% BLER 

Pedestrian A, 
3 km/h 

1 dB 1.4 dB 0.4 dB 1.1 dB 0.1 dB 0.3 dB 

Vehicular A, 
3 km/h 

1.3 dB 1.8 dB 0.5 dB 0.8 dB 0.1 dB 0.3 dB 

Vehicular A, 
30 km/h 

1.8 dB 2.1 dB 0.9 dB 0.9 dB 0.2 dB 0.5 dB 

Vehicular A, 
120 km/h 

2.1 dB 2.2 dB 0.9 dB 1.1 dB 0.3 dB 0.4 dB 

Table A.2.3.2.2: Difference in performance for some different c/ d settings compared to c/ d = 6/15, 
which was found to be (close to) the best ratio for 1.008 Mbit/s data rate. Non-ideal channel and SIR 

estimation. 

c/ d = 3/15 c/ d = 4/15 c/ d = 5/15 

10% BLER 1 % BLER 10% BLER 1% BLER 10% BLER 1% BLER 

Pedestrian A, 
3 km/h 

0.6 dB 0.9 dB 0.25 dB 0.4 Db 0.05 dB 0.2 dB 

Vehicular A, 
30 km/h 

1.2 dB 1.8 dB 0.6 dB 0.8 dB 0.2 dB 0.4 dB 

Vehicular A, 
120 km/h 

2 dB 2 dB 1.1 dB 1.4 dB 0.5 dB 0.7 dB 
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Figure A.2.3.2.1. Results for 336 kbit/s, Pedestrian A at 3 km/h for different c/ d ratios. Ideal (dashed 
lines) and non-ideal (solid lines) channel estimation, non-ideal SIR estimation. Plotted with a dotted 

line is the performance without power control for reference. 

Figure A.2.3.2.2: Results for 336 kbit/s, Vehicular A at 3 km/h for different c/ d ratios. Ideal (dashed 
lines) and non-ideal (solid lines) channel estimation, non-ideal SIR estimation. 
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Figure A2.3.2.3: Results for 336 kbit/s, Vehicular A at 30 km/h for different c/ d ratios. Ideal (dashed 
lines) and non-ideal (solid lines) channel estimation, non-ideal SIR estimation. 

Figure A2.3.2.4: Results for 336 kbit/s, Vehicular A at 120 km/h for different c/ d ratios. Ideal (dashed 
lines) and non-ideal (solid lines) channel estimation, non-ideal SIR estimation. 
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A.2.4 Link Performance of Release-99 for System Simulations

=:" (:%&*Z*"&7 @z JLK \+,/"( ]A)ABC L8H6*T $:"&" L8 253,/'"( BKB %\"&:"+' +( + 0+&* %1 *:" *&+1123 251%&7+*2%5 

82*(^ 1%& K","+("ZVV /0,25G $2*: 2'"+, +5' 5%5Z2'"+, 3:+55", "(*27+*2%5 2( (:%$5 25 *:" 1%,,%$25> =+8,"< =:" (27/,+*2%5 

&"(/,*( $"&" %8*+25"' $2*:%/* ABBC< 45 3+(" %1 2'"+, 3:+55", "(*27+*2%5T 2'"+, D4K 7"*&23 +5' 2'"+, 125>"& +,,%3+*2%5 

$"&" +((/7"'< 45 3+(" %1 5%5Z2'"+, 3:+55", "(*27+*2%5T 5%5Z2'"+, D4K 7"*&23 +5' 2'"+, 125>"& +,,%3+*2%5 $"&" +((/7"'< 

4* 7+# 8" 5%*"' *:+* *:"(" &+5>"( +&" &"0&"("5*+*2\" \+,/"( +5' 7+# 3:+5>"T '"0"5'"5* %5 \+&2"*# %1 +((/70*2%5( ,2G" 

*#0" %1 3:+55", "(*27+*%& /("' ]"<>< 5/78"& %1 (,%*( "(*27+*2%5 2( 0"&1%&7"' %\"&T '+*+ %& 5%5Z'+*+ +((2(*"' "(*27+*2%5^T 

D4K 7"*&23 1%& 0%$"& 3%5*&%,T *:&"(:%,' 1%& ,%3G 12,*"&(T 8"*+ \+,/"( "*3< 

Table A.2.4.1: Rel-99 short term link performance

8 kbps 64 kbps 128 kbps 384 kbps 

Non-ideal Ideal Non-ideal Ideal Non-ideal Ideal Non-ideal Ideal 

PA3 2.8-3.3 2.8 1.8-2.0 1.4 1.7-1.9 1.3 1.4-2.0 1.3 

PB3 4.0-4.2 3.0 2.7-3.1 1.7 2.6-3.1 1.6 2.4-3.2 1.7 

VA30 4.0-4.6 3.0 2.9-3.2 1.7 2.7-3.1 1.6 2.6-3.7 1.7 

VA120 4.8-5.2 3.0 3.5-4.1 1.6 3.4-4.1 1.5 3.6-4.0 1.6 

A.3 System Simulation Assumptions 

P( (#(*"7 ,"\", (27/,+*2%5 *%%,( +5' 0,+*1%&7( '211"& 8"*$""5 3%70+52"( \"&# '"*+2,"' (0"32123+*2%5 %1 3%77%5 

(27/,+*2%5 +((/70*2%5( 2( 5%* 1"+(28,"< u"*T 8+(23 (27/,+*2%5 +((/70*2%5( +5' 0+&+7"*"&( (:%/,' 8" :+&7%52;"' +( 

0&%0%("' 25 *:" (/8("X/"5* 3:+0*"&(< a+&2%/( G25'( %1 (#(*"7 0"&1%&7+53" "\+,/+*2%5 7"*:%'( 7+# 8" /("'< 

A.3.1 System Level Simulation Modelling and Parameters  

A.3.1.1 Antenna Pattern  

=:" +5*"55+ 0+**"&5 iIj /("' 1%& "+3: ("3*%&T /0,25G +5' 1%&$+&' W25GT 2( 0,%**"' 25 J2>/&" P Z @ +5' 2( (0"3212"' 8# 

,  is the 3dB beam width, and  is the maximum attenuation. 
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Figure A - 1 - Antenna Pattern for 3-Sector Cells 

A.3.1.2 System Level Parameters  

=+8," P Z Q 8",%$ (:%$( *:" >"5"&+, (#(*"7 ,"\", 0+&+7"*"&(T *% 8" /("' 8%*: 25 *:" &"1"&"53" 3+("T +5' 25 *:" 5"$ 

(3:"7"( 0&%0%("' 1%& L5:+53"' F0,25G ABC< =+8," P Z ` (:%$( *:" (#(*"7 ,"\", 0+&+7"*"&( *% 8" /("' 25 *:" 

&"1"&"53" 3+("< 

-25

-20

-15

-10

-5

0

-180 -150 -120 -90 -60 -30 0 30 60 90 120 150 180

Horizontal Angle - Degrees

G
a
in

 -
 d

B

Ex. 1027 - TCL Comm Tech Holdings Ltd.

TCL Comm Tech Holdings Ltd. v. Mitsubishi Electric Corp. – IPR2023-00957

Page 155 of 180



Release 6 

3GPP 

3GPP TR 25.896 V6.0.0 (2004-03)155

Table A - 7 – General System Level Simulation Parameters 

Parameter Explanation/Assumption Comments 

Cellular layout Hexagonal grid, 3-sector sites 

Site to Site distance 2800 m  
1000 m 

Antenna pattern 0 degree horizontal azimuth is East 
70 degree (-3dB), 20dB front-to-back 
ratio 

Only horizontal pattern specified 
See Section 3.1.1.  

Propagation model L = 128.1 + 37.6 Log10(R)  (see [6]) R in kilometres  

Downlink CPICH power -10 dB Relative to the maximum power 

Other downlink common 
channels 

-10 dB Relative to the maximum power 

Slow fading Similar to UMTS 30.03, B 1.4.1.4  

Std. deviation of slow fading 8.0 dB  Log-Normal Shadowing 

Correlation between sectors 1.0 

Correlation between sites 0.5 See Annex B 

Correlation distance of slow 
fading 

50 m    See D,4 in UMTS 30.03. 

Carrier frequency 2000 MHz 

Node B antenna gain plus Cable 
Loss 

14 dBi 

Node B RX diversity  Uncorrelated 2-antenna RX diversity Maximal ratio combining 

UE antenna gain 0 dBi 

Maximum UE EIRP 21 dBm Also 24 dBm can be simulated 
additionally, however 21 dBm should 
be the main case. 

BS total Tx power 43 dBm 

Active set size Up to 3 Maximum size 

Uplink system noise  –102.9 dBm 

Specify Fast Fading model Jakes spectrum where Doppler based 
on speed. 

Generated e.g. by Jakes or by Filter 
approach  

Soft Handover Parameters Window_add = 4 dB,  
Window_drop = 6 dB 

Window_add: The signal from a BS 
has to be at highest this amount 
smaller than the current active set’s 
best BS’s signal for a BS to be added 
in the active set.  
Window_drop: When the signal from 
a BS has dropped below the active 
set’s best BS’s signal minus this 
parameter, the BS will be dropped 
from the active set. 

Uplink Power Control Closed-loop power control delay: one 
slot  

Power control feedback: BER = 4% 
for a Node-B - UE pair.  

Short term average Rise over 
Thermal (Uplink Received 
Power Normalized by Thermal 
Noise Level) 

x  dB 1 The percentage of time the short term 
average rise over thermal is above 
the x dB target should not exceed 1%. 
Short term average Rise over thermal 
for the default two receiving antenna 
mode is the result of filtering the 
instantaneous rise ½[(Io1+No)/No + 
(Io2 + No)/No] with the filter described 
in Annex C, where the total received 
signal power at antenna i is defined 
as Ioi, I=1,2. 

Delays between network 
elements. 

Document [7] is resource and starting 
point for delay information between 
different network elements for release 
5. 

1Note that the final value for the rise outage threshold and its exact use will be determined later as simulation and analytical results are generated by 

proponent companies.  One reason for having a rise outage threshold is to guarantee acceptable voice call quality and reliable signaling given 

autonomously or explicitly scheduled data UEs on the Release 99/4/5 or enhanced uplink channel. 
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Table A - 8 - System Level Simulation parameters used in the reference rel99/rel4/rel5 case 

Parameter Explanation/Assumption Comments 

Method included in the 
reference case  

Rel'99 / Rel'4 / Rel'5 System with TFC 
selection 

The parameters defined based 
on Rel'99 / Rel'4 / Rel'5 
specifications 

User data rates in TFCS 
allocated to the UE 

TFCS1: 8, 16, 32, 64, 128, 256, 384 
kbit/s 
TFCS2: 8, 16, 32, 64, 128, 256, 384, 
768, 1000 kbit/s 

One of these two TFCS is to be 
included in the TFC selection 
modelling. 

TTI 10 ms Maximum TTI in the TFC 

Ptx estimation error in TFC 
selection 

The error is within "2 dB with 90% 
certainty. 

Error is Log normally distributed 
around zero mean with std = 
1.2159 dB. 

Delay for moving TFC into 
blocked state in TFC selection  
9.33 ms + Tnotify + Tmodify+ 
TL1_proc + Talign_TTI

60 ms As defined in current 
specification, assuming max TTI 
in the TFC being TTTI =10 ms 
and no codec which needs rate 
adjustment. 

Delay for moving TFC back into 
supported state in TFC selection 
9.33 ms + Tnotify + Tmodify+ 
TL1_proc + Talign_TTI

60 ms As defined in current 
specification, assuming max TTI 
in the TFC being TTTI =10 ms 
and no codec which needs rate 
adjustment. 

45 *:" 0&%0%("' (3:"7"( 1%& L5:+53"' F0,25G ABCT 1%,,%$25> 0+&+7"*"&( +&" '"125"' 25 7%&" '"*+2,O 

� =JB (","3*2%5 7"*:%' (:%/,' 8" /("' $2*: *:" (+7" 0+&+7"*"&( +( 25 *:" &"1"&"53" 3+("T 21 *:"&" 2( 5% 3,"+& 

&"+(%5 $:# 2* '%"( 5%* 12* *% *:" (3:"7"< 

� F("' '+*+ &+*"( +5' *&+5(0%&* 1%&7+*( 

� )+&+7"*"&( +5' %*:"& '"*+2,( %1 (3:"'/,25>  

A.3.1.3 Signaling Errors 

D2>5+,25> "&&%&( 7+# 8" 7%'","' +5' (0"3212"' +( *:" "9+70,"( 25 =+8," P Z V< 

Table A - 9 - WCDMA Signaling Errors 

Signaling Channel Errors Impact 

ACK/NACK channel Misinterpretation, misdetection, or 
false detection of the ACK/NACK 
message 

Transmission (frame or encoder 
packet) error or duplicate 
transmission 

Scheduling related signaling Misinterpretation of feedback 
information 

Potential transmission errors 

J%& CZPK_T 21 +5 PB! 2( 72(25*"&0&"*"' +( + 6PB! ]'/0,23+*" *&+5(72((2%5^T *:" 0+3G"* 3+,, *:&%/>:0/* (:%/,' 8" 

(3+,"' '%$5 8# ]@ZpACK^T $:"&" pACK 2( *:" PB! "&&%& 0&%8+82,2*#< [*:"&$2(" *:" (2>5+,25> "&&%&( $2,, 8" "90,232*,# 

7%'","' *% 0&%0"&,# +33%/5* 1%& *:"7< 

A.3.1.4 Downlink Modeling in Uplink System Simulation 

45 +''2*2%5 *% 7%'",,25> B)4BC *&+5(72((2%5 1%& *:" 0/&0%(" %1 +3*2\" ("* (","3*2%5T %5,# 1""'8+3G "&&%&( 1%& "<>< 0%$"& 

3%5*&%,T +3G5%$,"'>"7"5*(T (3:"'/,25> &",+*"' (2>5+,25> "*3<  5""' *% 8" 7%'","'< =:/( "90,232* 7%'",25> %1 *:" 

'%$5,25G 3:+55",( 2( 5%* &"X/2&"'< 
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A.3.2 Uplink measurement accuracy 

E"+(/&"7"5* "&&%&( 1%& *+G25> 25(*+5*+5"%/( ]"<>< Y<??Q 7(^ (+70,"( %1 K"3"2\"' *%*+, $2'"8+5' 0%$"& ]K=d)^T ]+,(% 

3+,,"' 4%^T 3+5 8" 7%'","' +( + ,%>5%&7+, 0&%3"(( $2*: (*+5'+&' '"\2+*2%5 +5' 7"+5 +( >2\"5 8",%$ +5' 25 G""025> $2*: 

K=d) &"X/2&"7"5*( >2\"5 25 (0"32123+*2%5 IM<@-- i`j ]("" (0"32123+,,# ("3*2%5 V<I +5' P55"9 P<V 25 IM<@--^<  

P8(%,/*" 25*"&1"&"53" &2(" "&&%& 7"+5O Y 

P8(%,/*" 25*"&1"&"53" &2(" "&&%& (*'< '"\<O N H @<I` 

K",+*2\" 25*"&1"&"53" &2(" "&&%& 7"+5O Y 

K",+*2\" 25*"&1"&"53" &2(" "&&%& (*' '"\<O Y<M H @<I` 

A.3.2.1 Uplink power control  

455"& ,%%0 0%$"& 3%5*&%, /0'+*" &+*" 2( +((/7"' *% 8" @MYYC; 25 G""025> $2*: &","+(" M< 455"& ,%%0 0%$"& 3%5*&%, 2( 

+00,2"' *% +,, /0,25G 3:+55",( 253,/'25> *:" LFABCT *:" 0&%0%5"5* (:%/,' 25'23+*" %*:"&$2("<  

[/*"& ,%%0 0%$"& 3%5*&%, 2( 5""'"' (% *:+* *:" A)BBC 3+5 7""* 72527/7 &"X/2&"' L3H6*< [/*"& ,%%0 0%$"& 3%5*&%, 

3+5 8" +3*2\" +* +,, *27"( 8# /(25> + K",ZVV y"&%Z8,%3G BKB A)ABC $:23: $2,, +,(% G""0 *:" A)BBC +* *:" 72527/7 

&"X/2&"' &"3"2\"' L3H6* 1%& '"7%'/,+*2%5 %1 *:" LFABC +5' %*:"& /0,25G 3%5*&%, 3:+55",( 
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A.3.3 System Simulation Outputs and Performance Metrics  

A.3.3.1 Output metrics for data services  

=:" 1%,,%$25> (*+*2(*23( &",+*"' *% '+*+ *&+1123( (:%/,' 8" >"5"&+*"' +5' 253,/'"' 25 *:" "\+,/+*2%5 &"0%&* 1%& "+3: 
(3:"7"< 41 $&+0Z+&%/5' 2( /("' iVjT (*+*2(*23( +&" 3%,,"3*"' 1&%7 +,, 3",,(T %*:"&$2(" +* ,"+(* 1&%7 g3"5*"& 3",,](^h< 41 

$&+0Z+&%/5' 2( 5%* /("' (*+*2(*23 3%,,"3*2%5 2( *+G"5 1&%7 g3"5*"& 3",,](^h +5' +* ,"+(* *$% *2"&( %1 3",,( +&%/5' *:" 

g3"5*"& 3",,h (2*"<  P 1&+7" +( /("' 8",%$ 2( +,(% &"1"&&"' *% +( + *&+5(0%&* 8,%3G +5' 3%5(2(*( %1 251%&7+*2%5 82*(T BKBT 

+5' *+2, 82*(<  

1. Average cell throughput [kbps/cell] 2( /("' *% (*/'# *:" 5"*$%&G *:&%/>:0/* 0"&1%&7+53"T +5' 2( 7"+(/&"' +(

T 

$:"&" b 2( *:" *%*+, 5/78"& %1 3%&&"3*,# &"3"2\"' '+*+ 82*( 25 *:" /0,25G 1&%7 +,, '+*+ FL( 25 *:" (27/,+*"' 

(#(*"7 %\"& *:" $:%," (27/,+*"' *27"T k 2( *:" 5/78"& %1 3",,( 25 *:" (27/,+*2%5 +5' T 2( *:" (27/,+*"' *27"< 45 

*:" 3+(" %1 %5,# "\+,/+*25> *:" 3"5*"& 3",, (2*"T G 2( *:" 5/78"& %1 ("3*%&(< 

2. Average packet call throughput [kbps] 1%& /("& 2 2( '"125"' +( 

$:"&" k = '"5%*"( *:" kth 0+3G"* 3+,, 1&%7 + >&%/0 %1 K 0+3G"* 3+,,( $:"&" *:" K 0+3G"* 3+,,( 3+5 8" 1%& + >2\"5 

/("& i T *arrival_k c 12&(* 0+3G"* %1 0+3G"* 3+,, G +&&2\"( 25 X/"/"T +5' *end_k c ,+(* 0+3G"* %1 0+3G"* G 2( &"3"2\"' 8# 

*:" 6%'"ZS< 6%*" 1%& /53%70,"*"' 0+3G"* 3+,,(T *end_k 2( ("* *% (27/,+*2%5 "5' *27"< =:" 7"+5T (*+5'+&' 

'"\2+*2%5T +5' '2(*&28/*2%5 %1 *:2( (*+*2(*23 2( *% 8" 0&%\2'"'< 

-< The packet service session FER 2( 3+,3/,+*"' 1%& +,, *:" 0+3G"* ("&\23" ("((2%5(< P 0+3G"* ("&\23" ("((2%5 JLK 

2( '"125"' +( *:" &+*2% 

T  

$:"&" nerroneous_frames 2( *:" *%*+, 5/78"& %1 "&&%5"%/( 1&+7"( 25 *:" 0+3G"* ("&\23" ("((2%5 +5' nframes 2( *:" *%*+, 

5/78"& %1 1&+7"( 25 *:" 0+3G"* ("&\23" ("((2%5< =:"(" 25'2\2'/+, 0+3G"* ("&\23" ("((2%5 JLK( 1&%7 +,, 0+3G"* 
("&\23" ("((2%5( ]1&%7 +,, FL(^ 1%&7 *:" '2(*&28/*2%5 1%& *:2( (*+*2(*23< =:" 7"+5T (*+5'+&' '"\2+*2%5T +5' *:" 

'2(*&28/*2%5 %1 *:2( (*+*2(*23 2( *% 8" 0&%\2'"'< 

P A"1252*2%5 %1 + )+3G"* D"&\23" D"((2%5O P )+3G"* D"&\23" D"((2%5 3%5*+25( %5" %& ("\"&+, 0+3G"* 3+,,( 

'"0"5'25> %5 *:" +00,23+*2%5< )+3G"* ("&\23" ("((2%5 (*+&*( $:"5 *:" *&+5(72((2%5 %1 *:" 12&(* 0+3G"* %1 *:" 12&(* 

0+3G"* 3+,, %1 + >2\"5 ("&\23" 8">25( +5' "5'( $:"5 *:" ,+(* 0+3G"* %1 *:" ,+(* 0+3G"* 3+,, %1 *:+* ("&\23" :+( 

8""5 *&+5(72**"'< ][5" 0+3G"* 3+,, 3%5*+25( %5" %& ("\"&+, 0+3G"*(<^ 6%*"T *:+* JLK (*+*2(*23( +&" %5,# 3%,,"3*"' 

1&%7 *:%(" 1&+7"( '/&25> $:23: FL 2( *&+5(72**25> '+*+< 

N< The residual FER 2( 3+,3/,+*"' 1%& "+3: /("& 1%& "+3: 0+3G"* ("&\23" ("((2%5< P 0+3G"* ("&\23" ("((2%5 &"(2'/+, 

JLK 2( '"125"' 8# *:" &+*2% 

T  

$:"&" ndropped_frames 2( *:" *%*+, 5/78"& %1 '&%00"' 1&+7"( 25 *:" 0+3G"* ("&\23" ("((2%5 +5' nframes 2( *:" *%*+, 

5/78"& %1 1&+7"( 25 *:" 0+3G"* ("&\23" ("((2%5< P '&%00"' 1&+7" 2( %5" 25 $:23: *:" 7+927/7 PK_ %& 
CPK_ &"Z*&+5(72((2%5( :+\" 8""5 "9:+/(*"' $2*:%/* *:" 1&+7" 8"25> (/33"((1/,,# '"3%'"'< 45 *:" 3+(" %1 

CPK_ *:" 0&%0%5"5* (:%/,' 25'23+*" $:"*:"& :" 2( 253,/'25> KWB 252*2+*"' &"Z*&+5(72((2%5( %& 5%*< =:" 7"+5T 
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(*+5'+&' '"\2+*2%5T +5' '2(*&28/*2%5 %1 *:2( (*+*2(*23 %\"& +,, *:" 0+3G"* ("&\23" ("((2%5( 25 *:" (27/,+*2%5 2( *% 8" 

0&%\2'"'< 

5. The averaged packet delay per sector 2( '"125"' +( *:" &+*2% %1 *:" +33/7/,+*"' '",+# 1%& +,, 0+3G"*( 1%& +,, 

/("&( &"3"2\"' 8# *:" ("3*%& +5' *:" *%*+, 5/78"& %1 0+3G"*(< =:" '",+# 1%& +5 25'2\2'/+, 0+3G"* 2( '"125"' +( 

*:" *27" 8"*$""5 $:"5 *:" 0+3G"* "5*"&( *:" X/"/" +* *&+5(72**"& +5' *:" *27" $:"5 *:" 0+3G"* 2( &"3"2\"' 

(/33"((2\",# 8# *:" 8+(" (*+*2%5< 41 + 0+3G"* 2( 5%* (/33"((1/,,# '",2\"&"' 8# *:" "5' %1 + &/5T 2*( "5'25> *27" 2( 

*:" "5' %1 *:" &/5<

6. The histogram of averaged packet delay per user< =:" +\"&+>"' 0+3G"* '",+# 2( '"125"' +( *:" &+*2% %1 *:" 

+33/7/,+*"' '",+# 1%& +,, 0+3G"*( 1%& *:" /("& +5' *:" *%*+, 5/78"& %1 0+3G"*( 1%& *:" /("&< =:" '",+# 1%& + 

0+3G"* 2( '"125"' +( 25 I< 

7. The scattering plot of data throughput per user vs. its averaged packet delay< =:" '+*+ *:&%/>:0/* +5' 

+\"&+>"' 0+3G"* '",+# 0"& /("& +&" '"125"' +( 25 - +5' IT &"(0"3*2\",#.

`< The uplink TxP 2( *:" 2'"+, 7"+(/&"' FL =9) +* *:" FL +5*"55+ 3%55"3*%&< =:2( 2( 3%,,"3*"' 1&%7 +,, *:" FL( 

+* '"(2&"' 25*"&\+,(< P '2(*&28/*2%5 %1 *:"(" %\"& *:" (27/,+*2%5 *27" 2( *% 8" 0&%\2'"'< 

9. The noise rise 2( '"125"' +( *:" &+*2% %1 *:" *%*+, &"3"2\"' $2'"8+5' 0%$"& +5' *:" *:"&7+, 5%2("< 6%2(" &2(" 

(+70,"( +&" *+G"5 "\"&# Y<??Q7(< E"+5T (*' +5' *:" VMth 0"&3"5*2," %1 *:2( +5' *:" '2(*&28/*2%5 2( *% 8" 

0&%\2'"'<

A.3.3.2 Mixed Voice and Data Services 

45 %&'"& *% 1/,,# "\+,/+*" *:" 0"&1%&7+53" %1 + 0&%0%(+, $2*: 729"' '+*+ +5' \%23" ("&\23"(T (27/,+*2%5( +&" &"0"+*"' 

$2*: '211"&"5* ,%+'( %1 \%23" /("&(< =:" 1%,,%$25> %/*0/*( 7+# 8" >"5"&+*"' +5' 253,/'"' 25 *:" "\+,/+*2%5 &"0%&*< 

@< =:" 1%,,%$25> 3+("( 3+5 8" (27/,+*"'O 5% \%23" /("&( ]2<"<T '+*+ %5,#^T \%23" /("&( %5,# ]2<"<T 5/78"& %1 \%23" 

/("&( "X/+, *% \%23" 3+0+32*#^T +5' ëY<IM6maxû %& ëY<M6maxû \%23" /("&( $2*: '+*+ /("&(T $:"&" 6max 2( *:" \%23" 

3+0+32*#< 

I< J%& "+3: %1 *:" +8%\" 3+("T +,, 3%&&"(0%5'25> %/*0/* 7"*&23( '"125"' 0&"\2%/(,# +&" >"5"&+*"'T $:"5"\"& 2* 2( 

+00,23+8,"< 

45 +''2*2%5T *:" 1%,,%$25> %/*0/* 7+# +,(% 8" >"5"&+*"' +5' 253,/'"' 25 *:" "\+,/+*2%5 &"0%&*O 

@< P 3/&\" %1 ("3*%& '+*+ *:&%/>:0/* \(< *:" 5/78"& %1 \%23" /("&( 2( >"5"&+*"'T $:"&" *:" ("3*%& '+*+ *:&%/>:0/* 

2( '"125"' +( +8%\"< 

A.3.3.3 Voice Services and Related Output Metrics 

=:" 1%,,%$25> (*+*2(*23( &",+*"' *% \%23" *&+1123( 3+5 8" >"5"&+*"' +5' 253,/'"' 25 *:" "\+,/+*2%5 &"0%&*<

1. Voice capacity< a%23" 3+0+32*# 2( '"125"' +( *:" 7+927/7 5/78"& %1 \%23" /("&( *:+* *:" (#(*"7 3+5 

(/00%&* $2*:25 + ("3*%& $2*: 3"&*+25 7+927/7 %/*+>" 0&%8+82,2*#< =:" '"*+2,( %5 :%$ *% '"*"&725" *:" 

\%23" 3+0+32*# %1 + ("3*%& +&" '"(3&28"' 25 P55"9 A<

I< Percentage of blocked voice user

A.3.3.3.1 Voice Model 

P5 "9+70," (0""3: ]\%23"^ 7%'", 2( (0"3212"' 25 P55"9 A< 

A.3.3.4 Packet Scheduler 

=:" \%23" /("&(l ]21 (27/,+*"' *%>"*:"& $2*: *:" '+*+ /("&(^ *&+5(72((2%5( +&" 5%* (3:"'/,"'< =:" '+*+ /("&( 3+5 8" 

(3:"'/,"' %& +,,%$"' *% *&+5(72* 25 + &+5'%7 1+(:2%5< =:" "9+3* 0&%3"'/&" +5' 2*( '",+# +5' &",2+82,2*# $2*: $:23: + FL 

>+25( *:" &2>:* *% *&+5(72* 2( *% 8" (0"3212"' 25 '"*+2,<  
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A.4 System Simulation Results 

A.4.1 Release-99 Performance 

A.4.1.1 Release-99 Performance With Full Buffer 

A.4.1.1.1 System Setup  

=:" (#(*"7 0"&1%&7+53" 2( %8*+25"' /5'"& *:" 1%,,%$25> +((/70*2%5(O 

� W25GZ,"\", 3/&\"( /("' +&" >"5"&+*"' 8+("' %5 *:" 1%,,%$25> 0+&+7"*"&(T $:"&" "+3: 0+2& &"0&"("5*( 

]=JBTA)ABCHA)BBC^O ]` G80(T Y 'S^T ]@? G80(T I 'S^T ]-I G80(T N 'S^T ]?N G80(T Q 'S^T ]@I` G80(T @Y 'S^T 

]IM? G80(T @- 'S^T ]-`N G80(T @M 'S^T 

� E+927/7 '+*+ &+*" 2( -`N G80( 

� @V 6%'"ZST -Z3",, $&+0Z+&%/5' ,+#%/* 

� D27/,+*2%5 '/&+*2%5O IYY ( 

� P''2*2%5+, $+&7Z/0 *27"T '/&25> $:23: (*+*2(*23 2( 5%* 3%,,"3*"'O @Y (  

A.4.1.1.2 Performance Without TFC Control in AWGN  

=:" 1%,,%$25> 12>/&"( 0&"("5* *:" (#(*"7 0"&1%&7+53" 25 Pd.6T $2*:%/* =JB 3%5*&%,T 25 *"&7( %1 +\"&+>" K%= +5' 

*:&%/>:0/* 0"& /("&< J2>/&" P<N<@<@<I<I &"0&"("5*( *:" +\"&+>" K%= +( + 1/53*2%5 %1 *:" 5/78"& %1 /("&( 0"& 3",,< 4* 3+5 

8" (""5 *:+* +( *:" 5/78"& %1 /("&( 253&"+("(T *:" K%= 253&"+("(< 

J2>/&" P<N<@<@<I<- (:%$( *:" (3+**"& 0,%* %1 *:" /("& *:&%/>:0/*( 1%& MT @Y +5' @M /("&( 0"& 3",, +( + 1/53*2%5 %1 *:" 8"(* 

'%$5,25G 0+*: ,%((< J&%7 *:2( 12>/&" 2* 3+5 8" (""5 *:+* +( *:" 5/78"& %1 /("&( 253&"+("(T *:" 3",, 3%\"&+>" '"3&"+("(< 

Figure A.4.1.1.2.2 Average RoT as a function of number of users per cell 
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Figure A.4.1.1.2.3 Average user throughput as a function of the best downlink path loss 

A.4.1.1.3  Performance With TFC Control in AWGN  

45 *:"(" (27/,+*2%5(T *:" 1%,,%$25> +((/70*2%5( +&" 7+'" &">+&'25> *:" ABBC<  

� ABBC 2( 0&"("5* IYz %1 *:" *27" 1%& "+3: FL 

� d:"5 0&"("5*T ABBC 2( *&+5(72**"' +* -<N G80( $2*: NY7( ==4 

! =:" +((%32+*"' =J 3%5*+25( @N` 251%&7+*2%5 82*( 25 +33%&'+53" $2*: -.)) =D -N<@Y` 

� L\"&# NY7(T + '"32(2%5 %5 *:" 0&"("53" %& +8("53" %1 ABBC 2( 7+'" 1%& "\"&# FL 

=$% ("*( %1 ,25G ,"\", 3/&\"( +&" >"5"&+*"' 1%& *&+1123 ]A=BC^T $2*: +00&%0&2+*" &+*" 7+*3:25> (27/,+*25> *:" 0&"("53" 

%& +8("53" %1 ABBC<  

=:" =J 1%& A=BC +5' *:" 3%&&"(0%5'25> 8"*+ 1+3*%&( +&" ,2(*"' 25 =+8," P<N<@<@<-<@< =:"(" \+,/"( :+\" 8""5 '"&2\"' 

+((/725> + &"3"2\"' A)BBC L3H6* c ZI@ 'ST 5%5 2'"+, 3:+55", "(*27+*2%5 +5' /5,272*"' 5/78"& %1 125>"&(f 5%*" *:+* 
%/*"& ,%%0 0%$"& 3%5*&%, 2( "5+8,"' '/&25> *:" (27/,+*2%5 ]*+&>"* c @z SWLK^ +5' *:" +3*/+, &"3"2\"' A)BBC L3H6* 

7+# \+&#< B%&&"(0%5'25> ,25G ,"\", &"(/,*( 3+5 8" 1%/5' 25 ='%3 K@ZY-@-`Y< 

Table A.4.1.1.3.1 TF and the corresponding beta factors 

TF  

8 kbps 15/15 15/15  

16 kbps 12/15 15/15  

32 kbps 10/15 15/15 

64 kbps 7/15 15/15 

128 kbps 5/15 15/15 

256 kbps 3/15 15/15 

384 kbps 3/15 15/15 

=:" 1%,,%$25> 12>/&"( 0&"("5* *:" (#(*"7 0"&1%&7+53" 25 Pd.6T $2*: =JB 3%5*&%,T 25 *"&7( %1 +\"&+>" K%=T +\"&+>" 

3",, *:&%/>:0/* +5' *:&%/>:0/* 0"& /("&< B%5(2'"&"' (3:"'/,"& +,>%&2*:7( +&" K%/5' K%825T )&%0%&*2%5+, J+2& ])J^ +5' 
,%5>Z*"&7 '%$5,25G (2>5+,Z*%Z25*"&1"&"53"Z5%2(" &+*2% ]AW D46K^ 8+("'< D3:"'/,"& &",+*"' +((/70*2%5( +&" >2\"5 25 

='%3 K@ZY-@YYN< 
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J2>/&" P<N<@<@<-<@ &"0&"("5*( *:" +\"&+>" K%= +( + 1/53*2%5 %1 *:" 5/78"& %1 /("&( 0"& 3",, ]M +5' @Y /("&( 0"& 3",,^< 4* 

3+5 8" (""5 *:+* +( *:" 5/78"& %1 /("&( 253&"+("(T *:" K%= &"7+25( +&%/5' *:" (+7"< 

J2>/&" P<N<@<@<-<I +5' J2>/&" P<N<@<@<-<- '"7%5(*&+*" *:" +\"&+>" 3",, *:&%/>:0/* +( + 1/53*2%5 %1 K%= $2*: M /("&( +5' 

@Y /("&( 0"& 3",, &"(0"3*2\",#< J%& *:" (+7" +\"&+>" K%=T AW D46K (3:"'/,25> 0&%\2'"( *:" :2>:"(* *:&%/>:0/* 8# 

0&2%&2*2;25> *:" /("&( 3,%(" *% *:" 3",, 3"5*"& ]$:23: *#023+,,# :+\" :2>:"& ,%5>Z*"&7 +\"&+>" D46K +5' 25e"3* ,"(( 

25*"&1"&"53" 25*% *:" 5"*$%&G *:+5 *:%(" +* *:" 3",, 8%/5'+&#^ $:2," )J (3:"'/,"& +5' K%/5' K%825 (3:"'/,"& #2",' *:" 

(+7" 0"&1%&7+53"< P( *:" 5/78"& %1 /("&( 253&"+("(T 1%& *:" (+7" +\"&+>" K%=T *:" +\"&+>" 3",, *:&%/>:0/* '"3&"+("( 

+( *:" %\"&:"+' +((%32+*"' $2*: *:" A)BBC 2( 253&"+("' "93"0* 1%& AW D46K< AW D46K 3+5 *+G" +'\+5*+>" %1 

7/,*2/("& '2\"&(2*# $:"5 *:" +\"&+>" K%= 2( :2>: "5%/>: +5' + :2>:"& *:&%/>:0/* 3+5 8" %8("&\"' $2*: @Y /("&(<  

J2>/&" P<N<@<@<-<N (:%$( *:" (3+**"& 0,%* %1 *:" /("& *:&%/>:0/*( 1%& M +5' @Y /("&( 0"& 3",, +( + 1/53*2%5 %1 *:" 8"(* 

'%$5,25G 0+*: ,%((< J&%7 *:2( 12>/&" 2* 3+5 8" (""5 *:+* +( *:" 5/78"& %1 /("&( 253&"+("(T *:" /("& *:&%/>:0/* '"3&"+("( 

8/* *:" 3",, 3%\"&+>" (*+#( +&%/5' *:" (+7"< 

Figure A.4.1.1.3.1 Average RoT as a function of number of users per cell 

Figure A.4.1.1.3.2 Average cell throughput as a function of RoT – 5 UEs per cell 
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Figure A.4.1.1.3.3 Average cell throughput as a function of RoT -- 10 UEs per cell 

Figure A.4.1.1.3.4 Average user throughput as a function of the best downlink path loss 

A.4.1.2 Release-99 Performance With Mixed Traffic Model 

A.4.1.2.1 System Setup 
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! 452*2+, J=) (*+*" 2( *:" &"+'25> *27"T "90%5"5*2+,,# '2(*&28/*"' $2*: 7"+5 %1 @` ( 

! =:" .+725> *&+1123 7%'", 0+&+7"*"&( +&" +( '"125"' 25 *:" =+8," PZ@YT 1%& a+,/" D"* I 

! E+927/7 '+*+ &+*" 2( -`N G80( 

! @V 6%'"ZST -Z3",, $&+0Z+&%/5' ,+#%/* 

! D27/,+*2%5 '/&+*2%5O IYY ( 

� P''2*2%5+, $+&7Z/0 *27"T '/&25> $:23: (*+*2(*23 2( 5%* 3%,,"3*"'O @Y ( 

A.4.1.2.2 Performance Without TFC Control in AWGN 

=:" 1%,,%$25> 12>/&"( 0&"("5* *:" (#(*"7 0"&1%&7+53" 25 Pd.6T $2*:%/* =JB 3%5*&%,T 25 *"&7( %1 +\"&+>" K%=T 

*:&%/>:0/* 0"& /("&T 0+3G"* 3+,, *:&%/>:0/* 0"& /("& +5' 0+3G"* 3+,, '",+#<J2>/&" P<N<@<I<I<@ &"0&"("5*( *:" +\"&+>" K%= 

+( + 1/53*2%5 %1 *:" 5/78"& %1 /("&( 0"& 3",,< P( *:" 5/78"& %1 /("&( 253&"+("(T *:" K%= 253&"+("(T 1%& +,, *&+1123 7%'",(< 

J2>/&" P<N<@<I<I<I (:%$( *:" (3+**"& 0,%* %1 *:" *:&%/>:0/*( %1 *:" /("&( 1%& @Y /("&( 0"& 3",, +( + 1/53*2%5 %1 *:" 8"(* 

'%$5,25G 0+*: ,%((< 

J2>/&" P<N<@<I<I<- 0&"("5*( *:" 0+3G"* 3+,, *:&%/>:0/*( %1 *:" /("&( 25 *"&7( %1 *:" 8"(* '%$5,25G 0+*: ,%((T 1%& @Y /("&( 

0"& 3",,< )+3G"* 3+,, *:&%/>:0/* 2( '"125"' +( *:" &+*2% %1 *:" 5/78"& %1 3%&&"3*,# &"3"2\"' 82*( +5' *:" 0+3G"* 3+,, '",+#< 
)+3G"* 3+,, '",+# 2( *:" *27" 8"*$""5 *$% 3%5("3/*2\" &"+'25> 0"&2%'(< J%& .+725> /("&(T 0+3G"* 3+,, '",+# &"0&"("5*( 

*:" *27" %1 + >+725> ("((2%5 *:+* 253,/'"( *:" *27" '/&25> $:23: *:" 0+3G"*( +&" >"5"&+*"' ]+3*2\" 0"&2%'^T +5' *:" *27" 

5""'"' 1%& *&+5(72((2%5 %1 *:" '+*+ 0+3G"*( +33/7/,+*"' '/&25> *:" +3*2\" 0"&2%'< J%& J=) /("&(T 0+3G"* 3+,, '",+# 2( *:" 

*27" 5""'"' 1%& +5 J=) 12," /0,%+'< )+3G"* 3+,, '",+#( +&" 0&"("5*"' 25 J2>/&" P<N<@<I<I<N< =:" 0+3G"* 3+,, '",+# 2( 

(:%$5 1%& J=) +5' .+725> /("&( %5,#T (253" *:" 0+3G"* 3+,, '",+# 1%& a2'"% /("&( 2( 5%* (0"32123+,,# '"125"' +5' 2( 

+3*/+,,# "X/2\+,"5* *% *:" (27/,+*2%5 '/&+*2%5< 

Figure A.4.1.2.2.1: Average RoT as a function of number of users per cell 
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Figure A.4.1.2.2.2: Average user throughput as a function of the best link path loss for the system 
with 10 users per cell 

Figure A.4.1.2.2.3: Average packet call throughput as a function of the best link path loss for the 
system with 10 users per cell 
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Figure A.4.1.2.2.4: Average packet call delay as a function of the best link path loss for the system 
with 10 users per cell 

A.4.1.3 Release-99 Voice Capacity 

A.4.1.3.1 System Setup  
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A.4.1.3.2 Voice Capacity  

=+8," P<N<@<-<I<@ 0&"("5*( *:" +\"&+>" K%* +5' \%23" %/*+>" 0&%8+82,2*#< 

Table A.4.1.3.2.1 Average RoT and Voice Outage Probability 

Number of 
UEs per cell 

Average 
RoT (dB) 

Voice Outage 
Probability 

45 2.95 0.00% 

60 4.67 0.12% 

75 7.54 0.47% 

90 16.19 8.75% 

A.5 Traffic Models 

=:" 1%,,%$25> *#0"( '+*+ *&+1123 7%'",( $2,, 8" /("' 25 *:" "\+,/+*2%5 (*/'#T +^ E%'212"' .+725>T 8^ 5"+& &"+, *27" 

\2'"% +5' 3^ J=)<  =:" *&+1123 7%'",( +&" '"(3&28"' 25 *:" 1%,,%$25> 0+&+>&+0:< 

a) Modified Gaming Model: 

Figure A - 2 - A source packet data model with packets (datagrams) arriving as part of a packet call. 

J2>/&" P Z I (:%$( *:" (%/&3" *&+1123 7%'",<  D272,+& *% %*:"& 7%'",( 2* '"125"( + 0+3G"* 3+,, +&&2\+, 0&%3"(( +5' $2*:25 

"+3: 0+3G"* 3+,, + '+*+>&+7 +&&2\+, 0&%3"((< 45 *:2( 7%'", *:" 0+3G"* ("((2%5 +&&2\+, 0&%3"(( 2( 5%* (0"3212"' +5' 2* 2( 

+((/7"' *:+* 0+3G"* 3+,,( +&" >"5"&+*"' 25'"1252*",# ]1%& *:" '/&+*2%5 %1 *:" (27/,+*2%5^< [5" 7+# :%$"\"& (0"321# + 

,272*"' 5/78"& %1 0+3G"* 3+,,( $2*:25 + 0+3G"* ("((2%5 *%>"*:"& $2*: +5 +&&2\+, 0&%8+82,2*#< 

J%& *:" 0+3G"* 3+,, +&&2\+, 0&%3"(( $" (0"321# *:" 0+3G"* 3+,, ]*27"^ '/&+*2%5 +5' *:" &"+'25> *27" ]*:" *27" 8"*$""5 

0+3G"* 3+,,(^< =:" &"+'25> *27" (*+&*( +* *:" (/33"((1/, *&+5(72((2%5 %1 +,, '+*+>&+7( >"5"&+*"' '/&25> *:" 0&"\2%/( 
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*&+5(72((2%5( (253" 2* +\%2'( "93"((2\" FL 8/11"& +33/7/,+*2%5T +5' :"53" 3%5*25/%/(Z,2G" *&+5(72((2%5T '/&25> *:" 

(27/,+*2%5< J%& *:" '+*+>&+7 +&&2\+, 0&%3"(( $" (0"321# *:" 0+3G"* (2;" ]82*(^ +5' *:" 25*"&+&&2\+, *27" 8"*$""5 

'+*+>&+7(< 
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J2>/&" P Z - +5' 1%& "7/,+*25> 1/*/&" ("&\23"( $2*: :2>:"& 82* &+*"( *:" '2(*&28/*2%5( $"&" 7%'212"' (,2>:*,#< J%& *:" 

0+3G"* 3+,, '2(*&28/*2%5(T 8%*: *:" 0+3G"* 3+,, '/&+*2%5 +5' &"+'25> *27" :+\" "90%5"5*2+, '2(*&28/*2%5(< =:" '+*+>&+7 

(2;" 2( ("* *% + 129"' \+,/" +5' *:" '+*+>&+7 25*"&Z+&&2\+, '2(*&28/*2%5 2( + ,%>5%&7+, '2(*&28/*2%5< P5 "9+70," %1 *:" 

'2(*&28/*2%5 2( (:%$5 25 J2>/&" P Z N< 

Figure A - 3 - A simple modeling approach to include closed loop transmission mode - the 'reading 
time' only starts after the UE RLC buffer has been emptied. 

Figure A - 4 - Packet interarrival time distribution for 40 ms mean interarrival time. The packet 
interarrival distribution is log-normal 
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=:" 7%'", 2( \"&# >"5"&+, +5' 3+5 8" +'e/(*"' "+(2,# 25 *"&7( %1 &"X/2&"' '+*+ &+*"( +5' 8/&(*25"(( 8# 3:+5>25> *:" 

'+*+>&+7 (2;" +5' *:" 7"+5 '+*+ >&+7 25*"&+&&2\+, *27"T "X/2\+,"5*,# *:" 7"+5 &"+'25> *27"< =+8," P Z @Y (:%$( *:" 

0+&+7"*"& ("**25>( *% 8" /("' 25 *:" (27/,+*2%5(< 

Table A - 10 - Parmeter Settings for the Modified Gaming model 

Parameter Value Comment 

Value set 1 Value Set 2 

Mean packet call duration 5 s 5 s Exponential distribution 

Mean reading time 5 s 5 s Exponential distribution 

Datagram size 576 bytes 1500 bytes Fixed 

Mean datagram interarrival time 40 ms 40 ms Log-normal distribution,  
40 ms standard deviation 

Resulting mean data rate during 
packet call 

115 kbps 300 kbps 

=:" 8/&(*25"(( &"(/,*( 7+25,# 1&%7 *:" '+*+>&+7 25*"&+&&2\+, *27" +5' *:" 0+3G"* 3+,, &"+'25> *27"T $:2," *:" 82* &+*" 

&"(/,*( 1&%7 *:" 25*"&+&&2\+, *27" +5' (2;" %1 *:" '+*+>&+7(< 

b) Near Real Time Video Model: 

=:" 1%,,%$25> ("3*2%5 '"(3&28"( + 7%'", 1%& (*&"+725> \2'"% *&+1123 %5 *:" 1%&$+&' ,25G< J2>/&" P Z M '"(3&28"( *:" 

(*"+'# (*+*" %1 \2'"% (*&"+725> *&+1123 1&%7 *:" 5"*$%&G +( (""5 8# *:" 8+(" (*+*2%5<  W+*"53# %1 (*+&*25> /0 *:" 3+,, 2( 

5%* 3%5(2'"&"' 25 *:2( (*"+'# (*+*" 7%'",< 

P \2'"% (*&"+725> ("((2%5 2( '"125"' +( *:" "5*2&" \2'"% (*&"+725> 3+,, *27"T $:23: 2( "X/+, *% *:" (27/,+*2%5 *27" 1%& 

*:2( 7%'",<  L+3: 1&+7" %1 \2'"% '+*+ +&&2\"( +* + &">/,+& 25*"&\+, = '"*"&725"' 8# *:" 5/78"& %1 1&+7"( 0"& ("3%5' 

]10(^<  L+3: 1&+7" 2( '"3%70%("' 25*% + 129"' 5/78"& %1 (,23"(T "+3: *&+5(72**"' +( + (25>," 0+3G"*<  =:" (2;" %1 *:"(" 

0+3G"*(H(,23"( 2( '2(*&28/*"' +( + *&/53+*"' )+&"*%<  L53%'25> '",+#T A3T +* *:" \2'"% "53%'"& 25*&%'/3"( '",+# 25*"&\+,( 

8"*$""5 *:" 0+3G"*( %1 + 1&+7"<  =:"(" 25*"&\+,( +&" 7%'","' 8# + *&/53+*"' )+&"*% '2(*&28/*2%5< 

=:" 0+&+7"*"& =B 2( *:" ,"5>*: ]25 ("3%5'(^ %1 *:" '"Ze2**"& 8/11"& $25'%$ 25 *:" 6%'"ZS /("' *% >/+&+5*"" + 3%5*25/%/( 

'2(0,+# %1 \2'"% (*&"+725> '+*+<  =:2( 0+&+7"*"& 2( 5%* &","\+5* 1%& >"5"&+*25> *:" *&+1123 '2(*&28/*2%5 8/* 2( /("1/, 1%& 

2'"5*21#25> 0"&2%'( $:"5 *:" &"+,Z*27" 3%5(*&+25* %1 *:2( ("&\23" 2( 5%* 7"*<  P* *:" 8">25525> %1 *:" (27/,+*2%5T 2* 2( 

+((/7"' *:+* *:" 6%'"ZSl( '"Ze2**"& 8/11"& 2( 1/,, $2*: ]=B 9 (%/&3" \2'"% '+*+ &+*"^ 82*( %1 '+*+<  [\"& *:" (27/,+*2%5 

*27"T '+*+ 2( g,"+G"'h %/* %1 *:2( 8/11"& +* *:" (%/&3" \2'"% '+*+ &+*" +5' g12,,"'h +( &"\"&(" ,25G *&+1123 &"+3:"( *:" 6%'"Z

S<  P( + 0"&1%&7+53" 3&2*"&2%5T *:" 6%'"ZS 3+5 &"3%&' *:" ,"5>*: %1 *27"T 21 +5#T '/&25> $:23: *:" '"Ze2**"& 8/11"& &/5( 

'&#<  =:" '"Ze2**"& 8/11"& $25'%$ 1%& *:" \2'"% (*&"+725> ("&\23" 2( M ("3%5'(< 

Figure A - 5 - Video Streaming Traffic Model 
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Table A - 11 - Typical Video Streaming Traffic Model Parameters 

Information 
types 

Inter-arrival time 
between the 
beginning of 
each frame 

Number of 
packets (slices) 

in a frame 

Packet (slice) size Inter-arrival time 
between packets 
(slices) in a frame 

Distribution Deterministic 
(Based on 10fps) 

Deterministic Truncated Pareto 
(Mean= 100bytes, 
Max= 250bytes) 

Truncated Pareto 
(Mean= 6ms, Max= 

12.5ms) 

Distribution 
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Figure A - 6 - Packet Trace in a Typical FTP Session 

Table A - 12 - Typical FTP Traffic Model Parameters 
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S+("' %5 *:" &"(/,*( %5 0+3G"* (2;" '2(*&28/*2%5 i@YjT Q?z %1 *:" 12,"( +&" *&+5(1"&&"' /(25> +5' E=F %1 @MYY 8#*"( +5' 

INz %1 *:" 12,"( +&" *&+5(1"&&"' /(25> +5 E=F %1 MQ? 8#*"(< J%& "+3: 12," *&+5(1"& + 5"$ =B) 3%55"3*2%5 2( /("' $:%(" 

252*2+, 3%5>"(*2%5 $25'%$ (2;" 2( @ (">7"5* ]2<"< E=F^<  

=:" *:&""Z$+# :+5'(:+G" 7"3:+52(7 1%& =B) 3%55"3*2%5 ("*Z/0 +5' &","+(" 2( (:%$5 25 J2>/&" PZQ<  

P1*"& *:" 3+,, ("*/0 0&%3"(( 2( 3%70,"*"'T *:" 0&%3"'/&" 1%& + FL *% ("* /0 + =B) ("((2%5 2( +( 1%,,%$(O 

@< FL ("5'( + NQZ8#*"2 Du6B 0+3G"* +5' $+2* 1%& +5 PB! 1&%7 &"7%*" ("&\"&< 

I< FL (*+&*( =B) 25 (,%$Z(*+&* 7%'" ]=:" PB! 1,+> 2( ("* 25 *:" 12&(* =B) (">7"5*^< 

=:" 0&%3"'/&" 1%& + FL *% &","+(" *:" =B) ("((2%5 2( +( 1%,,%$(O 

@< FL ("*( *:" J46 1,+> 25 *:" ,+(* =B) (">7"5*< 

I< FL &"3"2\"( PB!( 1%& +,, =B) (">7"5*( 1&%7 *:" &"7%*" ("&\"& +5' *"&725+*"( *:" ("((2%5< 

Figure A-7:   Modeling of TCP three-way handshake 

=:" +7%/5* %1 %/*(*+5'25> '+*+ *:+* 3+5 8" ("5* $2*:%/* &"3"2\25> +5 +3G5%$,"'>"7"5* ]PB!^ 2( '"*"&725"' 8# *:" 
72527/7 %1 *:" 3%5>"(*2%5 $25'%$ (2;" %1 *:" *&+5(72**"& +5' *:" &"3"2\"& $25'%$ (2;"<  P1*"& *:" 3%55"3*2%5 

"(*+8,2(:7"5* 2( 3%70,"*"'T *:" *&+5(1"& %1 '+*+ (*+&*( 25 (,%$Z(*+&* 7%'" $2*: +5 252*2+, 3%5>"(*2%5 $25'%$ (2;" %1 I 

(">7"5*(<  =:" 3%5>"(*2%5 $25'%$ 253&"+("( 8# %5" (">7"5* 1%& "+3: PB! 0+3G"* &"3"2\"' 8# *:" ("5'"&<  =:2( 

&"(/,*( 25 +5 "90%5"5*2+, >&%$*: %1 *:" 3%5>"(*2%5 $25'%$< 

2 The TCP/IP header of 40 bytes + 7 bytes PPP framing overhead = 47 bytes for the SYNC packet. 
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Figure A-8:   TCP Flow Control During Slow-Start; l = Transmission Time over the Uplink; rt = 
Roundtrip Time 
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� tcr c t2 r t3 r t4
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=:" 25'2\2'/+, '",+# '2(*&28/*2%5 0+&+7"*"&( +&" >2\"5 25 =+8," PZ@-< 

Table A-13  Delay components in the TCP model for the RL upload traffic 

Delay component Symbol Value 

The uplink transmission time of a TCP data 
segment from the client to the Node-B 

t1 Determined by uplink throughput 

The sum of the time taken by a TCP data 
segment to travel from Node-B to the server 
and the time taken by an ACK packet to travel 
from the server to Node-B 

t2 Exponential distribution  
Mean = x ms. 

Time taken by the ACK to travel from Node-B 
to client 

t3 Lognormal distribution 
Mean = y1 ms 
Standard deviation = y2 ms 

Increased delay to account for RLC 
retransmissions from residual uplink physical 
layer BLER 

t4 Constant 
= 0 ms, if packet is not in error after all 
physical layer retransmissions 
= z ms, else 
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Figure A-9   Packet Arrival Process for the Upload of a File Using TCP 
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Annex B: 
Lognormal description 
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25'"0"5'"5* 1&%7 %5" 3",, (2*" *% *:" 5"9*< S%*: 3%70%5"5*( +&" +((/7"' *% 8" .+/((2+5 '2(*&28/*"' &+5'%7 \+&2+8,"( 

$2*: ;"&% 7"+5 +5' (*+5'+&' '"\2+*2%5  25'"0"5'"5* 1&%7 "+3: %*:"&T (% *:+* 
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=#023+, 0+&+7"*"&( +&" +5' 1%& MYz 3%&&",+*2%5< =:" 3%&&",+*2%5 2( Y<M 8"*$""5 ("3*%&( 
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Annex C: 
Uplink Rise Outage Filter 
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Annex D: 
Speech Source (Markov) Model 
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L,(" 
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Figure D – 1 - Speech Source Example using simple Markov Model 
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Annex E: 
Modeling of the effect of channel estimation errors on Link 
performance 
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