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Introduction

The paper aims in defining IE types for RRC parameters for the TDD mode. The FDD mode is not affected.

As far as the proposed IE type or the value range of the parameters is derived from layer 1 specifications the relevant references are given, the specification and section number, to speed up cross checks.

Moreover, the paper does not change existing functionality or even add new features.

If agreements based on this input can be reached we would provide an formal CR to 25.331. 

The proposed IE types and value ranges

1) CRC size 12 is added [reference 25.222v300 section 4.2.1]

2) 2nd interleaving mode: Possibility of frame interleaving or timeslot interleaving (type Enumerated (Frame related, Timeslot related) [reference 25.222v300 section 4.2.10]

3) Four TFCS Ids for down- and uplink dedicated channels and shared channels can be assigned to a single UE (type Integer (0...3))

4) Shared channel indicator indicates whether the CCTrCH consists of dedicated or shared resources (type Boolean)

5) Timeslot is of type Integer (0 ... 14) [reference 25.221 section 5]

6) Cell parameter ID is of type Integer (0...127) [reference 25.223v300 section 7.3]

7) Sync case is of type Enumerated (1,2,3) [reference 25.221v300 section 5.4]

8) Channalisation code (except for PRACH) is of type Enumerated (((1/1), (2,1), (2,2), (4,1)...(4,4), (8,1)...(8,8), (16/1).. (16/16))) [reference 25.223v300 section 6.2]

9) Burst type is of type Enumerated (Typ1, Typ2) [reference 25.221v300 section 5.2.2]

10) Midamble shift is of type Integer (0...maxMidambleShift-1) [reference 25.221v300 section 5.2.3]

11) Offset for common control channels is of type Integer (0...63). This allows sub-channels based on a 64 multiframe structure.

12) Repetition period is of type Integer (1,2,4,8,16,32,64). Repetitions are based on the power of two.

13) Repetition length (except for PICH) is of type Integer (1...Repetition period-1). This low granularity allows most flexible channel allocations, also suitable for the needs of common control channels
14) Channalisation code for PRACH is of type Enumerated (((8/1)...(8/8), (16/1)...(16/16))) [reference 25.221v300 section 5.3.2]

15) Max PRACH Midamble is of type Enumerated (4,8) [reference 25.221v300 section 5.3.2]

16) PRACH Midamble is of type Enumerated (1,2) [reference 25.221v300 section 5.3.2]

17) TFCS Activation time is of type Integer (0...255). This allows allocations in advance for more than 2.5 seconds

18) TFCS Duration is of type Integer (0...255). Allows allocation limitations between 0 and 2.55 seconds

19) TFCI presence is of type Boolean [reference 25.221v300 section 5.2.2.1]

20) The offset for dedicated channels is of type Integer (0...63). The offset has to be added to the activation time and represents a time up to 640ms
21) TPC step size is of type Enumerated (1dB, 2dB, 3dB) [reference 25.224v300 section 4.2.1]

22) Repetition length for PICH is of type Integer (2,4,8) [reference 25.221v300 section 5.7]

23) Paging indicator length is of type Integer (4,8,16) [reference 25.221v300 section 5.7]

24) UL Timing Advance is of type Integer (0...255) [reference 25.224v300 section 4.3.1]

25) Access Service Class Support is of type Boolean. [reference 25.214 (FDD), an update of 25.224 (TDD) is required] 

Proposed Changes

10.2.5.4 Transport Format Set (TFS)

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Dynamic Transport Format Information

1 to maxTFcount

The first instance of the parameter Dynamic transport format information correspond to Transport format 0 for this transport channel, the second to transport format 1 and so on.

   Number f Transport blocks 
M

Integer(0..4095)


   Transport Block Size


Integer(1..128), Integer(160..40..2040), Integer(2120..80..5000)


Semi-static Transport Format Information





   Transmission time interval


Enumerated(10, 20, 40, 80)


   Type of channel coding


Enumerated(No coding, Convolutional, Turbo)


   Coding Rate
C-Coding

Enumerated(1/2, 1/3)


   Rate matching attribute


Integer(1..maxRM)


   CRC size
M

Enumerated(0, 8, 12, 16, 24)


   CHOICE mode





      TDD





         2nd interleaving mode
O

Enumerated (Frame related, Timeslot related)
Frame or timeslot related interleaving. Default Frame related.

Condition
Explanation

Blocks
This IE is only present if IE “Number of Transport Blocks” is greater than 0.

Coding
This IE is only present if IE “Type of channel coding” is “Convolutional” or “Turbo”

Range Bound
Explanation

MaxTFcount
Maximum number of different transport formats that can be included in the Transport format set for one transport channel is 32.

MaxRM
Maximum number that could be set as rate matching attribute for a transport channel.

<Note: The parameter “rate matching attribute” is in line with the RAN WG1 specifications. However, it is not currently in line with the description in 25.302.>  

10.2.5.9 Transport Format Combination Set Identity (TDD only)

Information Element
Presence
Range
IE type and reference
Semantics description

TFCS ID
M

Integer (0...3)
Indicates the identity of every TFCS within a UE.

Shared Channel Indicator
O

Boolean
Indicates use of shared channels. Default value is false.

10.2.6.4 Primary CCPCH info

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

CHOICE mode





   FDD











      STTD indicator
O




   TDD





      Timeslot
M

Integer (0...14)
PSCH timeslot

      Cell parameters ID
C-SIB5/6

Integer (0...127)
For the cell parameter table

      Sync case
C-SIB5/6

Enumerated (1,2,3)
Case 1,2, or 3

      Offset
M

Integer (0...63)
SFN modulo 64 = offset

      Repetition period
M

Integer (1,2,4,8,16,32,64)
Repetition period of the CCPCH

      Repetition length
M

Integer (1...Repetition length-1)
Length of the allocation for each repetition

Condition
Explanation

C-SIB5/6
This element is absent in SIB type 5 and 6, but mandatory in other messages

10.2.6.5 Secondary CCPCH info

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

CHOICE mode





   FDD





      Secondary  scrambling code
O

Integer (0..14)


      STTD indicator
O










         Spreading factor
M

Enumerated (4,16,32,64, 128,256)


         Code number
M

Integer (0..maxCodeNum)


      Pilot symbol existence
M

Boolean


      TFCI existence
M

Boolean


      Fixed or Flexible Position
M

Enumerated (Fixed, Flexible)


      Timing Offset
O


Time difference between PCCPCH

   TDD





      Channelisation code
M

Enumerated ((1/1), (2/1), (2/2), (4,1)...(4/4), (8/1)...(8/8), (16/1).. (16/16))


      Time slot
M

 Integer (0...14)
Timeslot of the Secondary CCPCH

       Burst type
M

 Enumerated (Typ1, Typ2)
Long or short midamble for each time slot

      Midamble shift
M

 Integer (0... max Midamble Shift -1) 
Midamble shift of Secondary CCPCH for each timeslot

      Offset
M

Integer (0...63)
SFN modulo 64 = offset 

      Repetition period
M

Integer (1,2,4,8,16,
32,64)
Repetition period of the CCPCH. Default value is 1. 

      Repetition length
M

Integer (1 ... Repetition period – 1)
Length of the allocation for each repetition. Default value is 1.

Condition
Explanation

Range Bound
Explanation

MaxCodeNum
Maximum number of codes for one spreading factor (SF) is equal to SF-1.

MaxMidambleShift
Maximum number of Midamble Shifts

10.2.6.6 PRACH info (for RACH)

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Persistence factor N
M

Ffs
0-1 step ffs

CHOICE mode





   FDD





      Available Signature

1 to <maxSigNum>



         Signature 
M

Enumerated (0,1,2,...15)


      Available SF

1 to <maxSf>



         SF
M

Enumerated (32,64,128,256 chip/sym)


      Scrambling code word number 
M

Enumerated (0,1,2,...255)


      Puncturing Limit
M




      Available Sub Channel number

1 to < maxSubChNum >



         Sub Channel number
M

Enumerated (0,1,2,….11)


   TDD





      Timeslot
M

Integer (0...14)


      Channelisation code
M

Enumerated  ((8/1)...(8/8), (16/1)...
(16/16))
1:1 mapping between spreading code and midamble shift

       Max PRACH Midamble Shifts


Enumerated (4,8) 
The maximum number of midamble shifts for the PRACH: 4 or 8. If no number is specified the default value 8 applies.

      PRACH Midamble
O

Enumerated (1,2)
Specifies the number of midambles.

Range Bound
Explanation

MaxSubChNum
Maximum number of available sub channels

MaxSigNum
Maximum number of available signatures

MaxSf
Maximum number of available SF

10.2.6.8 Uplink DPCH info

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

CHOICE mode





   FDD





      UL scrambling code



What short or long uplink scrambling code a certain UE should use

         Scrambling code type
M

Enumerated(short, long)


         Scrambling code number
M

Integer(0..16777215)
(24 bits)

      





      Number of DPDCH
M

Integer(1.. maxDPDCHcount)


         DPDCH channelisation code
C-Single

Enumerated(4, 8, 16, 32, 64, 128, 256)
SF of the channelisation code for data part

      TFCI existence
M
Boolean



      Number of FBI bits
O

Enumerated (1, 2 bits)
If neither SSDT nor FB Mode Transmit Diversity Signalling is supported, this parameter is not needed and the number of FBI bits is set to “0”.

      Puncturing Limit
M




   TDD





      TFCS Activation Time
O

Integer (0...255)
Frame number start of allocation period. Default value is 0. 

      TFCS Duration
O

Integer (0...255)
Total number of frames. Default value no limitation.

      TFCI presence
O

Boolean
Coding for a TFCI field

       Individual DPCH info

1 to < max DPCH count>



           >channelisation code
M

Enumerated ((1/1), (2,1), (2,2), (4,1)...(4,4), (8,1)...(8,8), (16/1).. (16/16))
SF of the channelisation code of the data part for each DPCH

          >Timeslot
M

Integer (0...14)
Timeslot of the DPCH

          >Burst type
M

Enumerated  (Typ1, Typ2)
Short or long midamble

          >Midamble shift
M

 Integer (0... max Midamble Shift –1) 


          >Repetition period
O

Integer (1,2,4,8,16,

32,64)
 SFN modulo 64 = repetition period  Default value is 1.

           >Repetition length
O

Integer (1 ... Repetition period –1)
Length of the allocation for each repetition. Default value is 1

           >Offset 
O

Integer (0...63)
Additional frame offset added to the TFCS activation time.

Condition
Explanation

Single
This IE is included if IE “Number of DPDCH” is “1”

Range Bound
Explanation

MaxDPDCHcount
Maximum number of DPDCH's

Max DPCH count 
Maximum number for DPCH

MaxMidambleShift
Maximum number of Midamble Shifts

10.2.6.9 Uplink DPCH power control info

Parameters used by UE to set DPCH initial output power and to use for closed-loop power control.
Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Constant value





UL interference





TPC step size
M

Enumerated (1dB, 2dB, 3dB)


CHOICE mode





   TDD





      UL target SIR   
M




10.2.6.10 Downlink DPCH info

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

CHOICE mode





   FDD





      Secondary scrambling code
O

Integer (0..14)


      DL channelisation code

1 to <maxChan

count>

SF of the channelisation code of the data part for each DPCH

         Spreading factor
M

Enumerated(4, 16, 32, 64, 128, 256, 512)


         Code number
M

Integer(0..maxCodeNum)








      Fixed or Flexible Position
M

Enumerated (Fixed, Flexible)


      TFCI existence
M

Boolean


      Number of bits for Pilot bits
C-SF

Enumerated (2,4,8 bits)
 

     STTD Indicator
C-STTD




   TDD





     TFCS Activation Time
O

Integer (0...255)
Frame number start of allocation period. Default value is 0.

     TFCS Duration
O

Integer (0...255)
Total number of frames. Default value no limitation.

      TFCI presence
O

Boolean
Coding for a TFCI field

      Individual DPCH info

1 to < max DPCH count>



           >channelisation code
M
1 to <max codes count>
Enumerated ((1/1), (2,1), (2,2), (4,1)...(4,4), (8,1)...(8,8), (16/1).. (16/16))
Channelisation codes to be used in the downlink for DPCH

           >Timeslot
M

Integer (0...14)
Timeslot of DPCH

           >Burst type
M

Enumerated (Typ1, Typ 2)
Short or long midamble

           >Midamble shift
M

Integer (0... max Midamble Shift –1) 


           >Repetition period
O

Integer (1,2,4,8,16,32,

64)
SFN modulo 64 = repetition period. Default value is 1.

           >Repetition length
O

Integer (1 ... Repetition period –1)
Length of the allocation for each repetition period. Default value is 1.

           >Offset 
O

Integer (0...63)
Additional frame offset added  to the TFCS activation time



Condition
Explanation

STTD
This IE is only sent if STTD is applied

SF
This IE is only sent if SF=128 or 256 is applied.

If SF=256, value is 2,4 or 8

If SF=128, value is 4 or 8

Range Bound
Explanation

MaxChancount
Maximum number of channelisation codes used for DL DPCH


MaxCodeNum
Maximum number of codes for one spreading factor (SF) is equal to SF-1.

Max DPCH count 
Maximum number for DPCH

Max codes count
Maximum number of codes per Timeslot

MaxMidambleShift
Maximum number of Midamble Shifts

10.2.6.18 PICH Info

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

CHOICE mode





   FDD





      Secondary scrambling code
O

Integer(0..14)


      Channelisation code
M

Integer(0..255)
SF is fixed and equal to 256

      Number of PI per frame
M

Enumerated (18, 36 72 144)


      STTD indicator
O




   TDD





      Channelisation code
M

Enumerated ((1/1), (2,1), (2,2), (4,1)...(4,4), (8,1)...(8,8), (16/1).. (16/16))


      Timeslot  
M

Integer (0...14)


      Burst type
M

Enumerated (Typ1, Typ 2)


      Midamble shift
M

Integer (0... max Midamble Shift –1)


      Offset  
M

Integer (0...63)


      Repetition period
M

Integer (1,2,4,8,16,32, 64)


      Repetition length 
M

Integer (2,4,8)


      Paging indicator length
M

Integer (4,8,16)


      M
FFS




10.2.6.25
Timing Advance (TDD only)

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

UL Timing Advance
M

Integer (0...25)


10.2.6.27
ASC Info (TDD only)

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Access Service Class 1 Support
O

Boolean
Each PRACH info IE in System Information is associated with an ASC info IE. Any one RACH can support multiple ASCs.

Access Service Class 2 Support
O

Boolean


Access Service Class 3 Support
O

Boolean


10.2.6.28
PUSCH info (TDD only)

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

 TFCS activation time
M

Integer (0...255)
Frame number start of allocation period 

TFCS Duration
M

Integer (0...255)
Total number of frames

Repetition Period
O

Integer  (1,2,4,8,16,

32,64)
SFN modulo 64 = repetition period. Default value is 1.



Repetition length
O

Integer  (1 ... Repetition length -1)
Length of the allocation for each repetition period. Default value is 1.

TFCI presence
O

Boolean
Coding for a TFCI field.



Individual PUSCH info

1 to <maxPUSCHcount>

Different for each PUSCH 

    >channelisation code
M

Enumerated ((1/1), (2,1), (2,2), (4,1)...(4,4), (8,1)...(8,8), (16/1).. (16/16))
SF of the channelisation code

    >Timeslot
M

Integer (0...14)
Timeslot number

    >Burst Type
M

Enumerated  (Typ1, Typ2)
Short or long midamble

   >Midamble Shift
M

 Integer (0... max Midamble Shift -1) 
Midamble shift of the PUSCH

Range Bound
Explanation

MaxPUSCHcount
Maximum number of PUSCH’s

10.2.6.29
PDSCH info (TDD only)

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

 TFCS activation time
M

Integer (0...255)
Frame number start of allocation period 

TFCS Duration
M

Integer (0...255)
Total number of frames

Repetition Period
O

Integer  (1,2,4,8,16,

32,64)
SFN modulo 64 = repetition period. Default value is 1.

 

Repetition length
O

Integer  (1 ... Repetition length –1)
Length of the allocation for each repetition period. Default value is 1.

TFCI presence
O

Boolean
Coding for TFCI field.



Individual PDSCH info

1 to <maxPDSCHcount>

Different for each PDSCH 

    >channelisation codes
M
1 to <max codes

count>
Enumerated ((1/1), (2,1), (2,2), (4,1)...(4,4), (8,1)...(8,8), (16/1).. (16/16))
List of channelisation codes used in the downlink for PDSCH

    >Timeslot
M

Integer (0...14)
Timeslot number

    >Burst Type
M

Enumerated   (Typ1,Typ2)
Short or long midamble

    >Midamble Shift
M

 Integer (0... max Midamble Shift is -1) 
Midamble shift of the PDSCH

Range Bound
Explanation

MaxPDSCHcount
Maximum number of PDSCH’s

Max codes count
Maximum number of codes per timeslot
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