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Introduction

This document contains a change request to TS 25.331, introducing support of 1.28 Mcps TDD RACH.

The purpose of this CR is to discuss and approve the changes required to TS 25.331 in order to enable the introduction of the RACH for the 1.28 Mcps TDD option. 

The consequent changes required to the ASN.1 section, in order to support 1.28 Mcps TDD, will be provided in a separate CR.
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8.5.12
Establishment of Access Service Classes
The PRACH resources (i.e. access slots and preamble signatures for FDD), timeslot (with specific frame allocation and channelization code for TDD) may be divided between different Access Service Classes in order to provide different priorities of RACH usage. It is possible for more than one ASC or for all ASCs to be assigned to the same access slot/signature space in FDD or frame allocation in TDD. 

For the TDD 1.28 Mcps option, the PRACH partitioning applies to the transmission of SYNC1 bursts on the UpPCH and not to the transmission of PRACH bursts directly. After transmitting a SYNC1 burst the UE will receive the appropriate FPACH transmissions. If one of these indicates that its SYNC1 burst has been received then the UE is permitted to transmit on the FPACH’s associated PRACH. The partitioning is based on 10ms frames. Within a 10ms frame there are two UpPCH. If a UE is permitted to transmit in that frame then it will select one of the UpPCH at random.

Access Service Classes shall be numbered in the range 0 ( i ( NumASC ( 7 (i.e. the maximum number of ASCs is "NumASC+1" = 8). An ASC is defined by an identifier, i, that defines a certain partition of the PRACH resources and an associated persistence value Pi. A set of ASC parameters consists of "NumASC+1" such parameters (i, Pi), i = 0, …, NumASC. 

PRACH partitions shall be established using the information element "PRACH partition". The persistence values Pi to be associated with each ASC shall be derived from the dynamic persistence level N = 1,…, 8 which is broadcast in SIB 7, and the persistence scaling factors si, broadcast in System Information Block Type 5 and possibly also in System Information Block Type 6, as follows:

P(N) = 2((N ( 1)
ASC # i
0
1
2
3
4
5
6
7

Pi
1
P(N)
s2 P(N)
s3 P(N)
s4 P(N)
s5 P(N)
s6P(N)
s7 P(N)

Scaling factors si are provided optionally for i = 2,…, NumASC, where NumASC+1 is the number of ASCs as defined by PRACH partitioning. If no scaling factors are broadcast, default value 1 shall be used if NumASC ( 2. 

If k ( 1 scaling factors are broadcast and NumASC ( k+2 then the last scaling factor sk+1 shall be used as default for the ASCs where i > k +1.

The set of ASC parameters is provided to MAC with the CMAC-Config-REQ primitive (see TS 25.321), the PRACH partitioning is provided to PHY using the CPHY-TrCH-Config-REQ primitive (see TS 25.302).

The ASC enumeration shall be such that it corresponds to the order of priority (ASC 0 = highest priority, ASC 7 = lowest priority). ASC 0 shall be used in case of Emergency Call or for reasons with equivalent priority.

At radio bearer setup/reconfiguration each involved logical channel is assigned a MAC Logical channel Priority (MLP) in the range 1,…,8. When the MAC sublayer is configured for RACH transmission in the UE, these MLP levels shall be employed for ASC selection on MAC.
8.6.6.24 
FPACH/ PRACH Selection (TDD 1.28 Mcps only)

Where more than one FPACH is defined, the FPACH that a UE should receive following a UpPCH transmission is defined by the UpPCH signature (SYNC1) code that the UE used. The FPACH/PRACH number = N mod M where N denotes the signature number (0  7) and M denotes the number of FPACH/PRACH combinations that have been defined. The FPACH/PRACH number indicates the position of the FPACH/PRACH description in the PRACH system information list.

The PRACH that should be used is that associated with the FPACH in the IE “PRACH system information list”.

10.3.6.51 
PRACH Channelization Code

NOTE:
Only for TDD.

Information Element/Group name
Need
Multi
Type and reference
Semantics description
Version

CHOICE TDD mode




Rel 4

>3.84 Mcps






>>CHOICE SF
MP





>>>SF16






>>>>Channelization Code List
MP
1 to 8




>>>>>Channelization code
MP

Enumerated 

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


>>>SF8






>>>>Channelization Code List
MP
1 to 8




>>>>>Channelization Code
MP

Enumerated((8/1)..(8/8))



>1.28 Mcps




Rel 4

>>Channelization Code List
MP
1 to 2




>>>Channelization Code
MP

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



10.3.6.52
PRACH info (for RACH)

Information Element/Group name
Need
Multi
Type and reference
Semantics description
Version

CHOICE mode
MP





>FDD






>> Available Signature
MP

Bitstring(16)
(Note1)

0000000000000001:Signature 0

0000000000000010:Signature 1

0000000000000011:Signature 0&1

........:

1111111111111111:Signature0to15


>>Available SF
MP

Integer (32,64,128,256)
In chips per symbol

Defines the smallest permitted SF (i.e. the maximum rate)


>>Preamble scrambling code number 
MP

Integer (0 .. 15)
Identification of scrambling code see TS 25.213


>>Puncturing Limit
MP

Real(0.40..1.00 by step of 0.04)



>> Available Sub Channel Number
MP

Bitstring(12)
(Note2)

000000000001:SubChNumber 0

000000000010:SubChNumber 1

000000000011:SubChNumber 0&1

...:
111111111111:SubChNumber0to11


>TDD






>>CHOICE TDD mode




Rel 4

>>>3.84 Mcps






>>>>Timeslot number
MP

Timeslot number 10.3.6.84



>>>>PRACH Channelization Code
MP

PRACH Channelization Code 10.3.6.51



>>>>PRACH Midamble
OP

Enumerated (Direct, Direct/Inverted)
Direct or direct and inverted midamble are used for PRACH


>>>1.28 Mcps




Rel 4

>>>>Timeslot number
MP

Timeslot number 10.3.6.84



>>>>PRACH Channelization Code
MP

PRACH Channelization Code 10.3.6.51



>>>>Midamble Shift and burst type


Midamble shift and burst type 10.3.6.41



NOTE 1:
Each bit is 0 or 1 to indicate available signature_x, x= 0 to 15.
NOTE 2:
Each bit is 0 or 1 to indicate available sub channel number _x, x= 0 to 11.

10.3.6.55
PRACH system information list

Information element
Need
Multi
Type and reference
Semantics description
Version

PRACH system information
MP
1 .. <maxPRACH>




>PRACH info
MP

PRACH info (for RACH) 10.3.6.52



>Transport channel identity
MP

Transport channel identity 10.3.5.18



>RACH TFS
MD

Transport format set 10.3.5.23
Default value is the value of "RACH TFS" for the previous PRACH in the list (note : the first occurrence is then MP)


>RACH TFCS
MD

Transport Format Combination Set 10.3.5.20
Default value is the value of "RACH TFCS" for the previous PRACH in the list (note : the first occurrence is then MP)


>PRACH partitioning
MD

PRACH partitioning 10.3.6.46
Default value is the value of "PRACH partitioning" for the previous PRACH in the list (note : the first occurrence is then MP)


>Persistence scaling factors
OP

Persistence scaling factors 10.3.6.48
If this IE is absent, value is the value of "Persistence scaling factors" for the previous PRACH in the list if value exists


>AC-to-ASC mapping
OP

AC-to-ASC mapping 10.3.6.1
Only present in SIB 5

If this IE is absent, value is the value of "AC-to-ASC mapping" for the previous PRACH in the list if value exists


>CHOICE mode
MP





>>FDD






>>>Primary CPICH TX power
MD

Primary CPICH TX power 10.3.6.61
Default value is the value of "Primary CPICH TX power" for the previous PRACH in the list (note : the first occurrence is then MP)


>>>Constant value
MD

Constant value 10.3.6.11
Default value is the value of "Constant value" for the previous PRACH in the list (note : the first occurrence is then MP)


>>>PRACH power offset 
MD

PRACH power offset 10.3.6.54
Default value is the value of "PRACH power offset" for the previous PRACH in the list (note : the first occurrence is then MP)


>>>RACH transmission parameters
MD

RACH transmission parameters 10.3.6.67
Default value is the value of "RACH transmission parameters" for the previous PRACH in the list (note : the first occurrence is then MP)


>>>AICH info
MD

AICH info 10.3.6.2
Default value is the value of "AICH info" for the previous PRACH in the list (note : the first occurrence is then MP)


>>TDD






>>>CHOICE TDD mode
MP



Rel 4

>>>>3.84 Mcps



(no data)


>>>>1.28 Mcps






>>>>>FPACH info
MP

FPACH info – new IE- 10.3.6.?
The FPACH and its associated PRACH are present in both sub-frames within a 10ms frame. The PRACH that is to be used following SYNC1 acknowledgement on an FPACH is the PRACH associated with the FPACH delayed by 10 ms i.e. two sub-frames later.


CHOICE mode
MP



Rel 4

>FDD



(no data)


>TDD






>>CHOICE TDD mode
MP



Rel 4

>>>3.84 Mcps



(no data)


>>>1.28 Mcps






>>>>SYNC1 info 
OP

SYNC1 info – new IE- 10.3.6.?
Defines the UpPCH information which is common to all TDD 1.28 Mcps FPACH/PRACH pairs.


NOTE:
If the setting of the PRACH information results in that a combination of a signature, preamble scrambling code and subchannel corresponds to a RACH with different TFS and/or TFCS, then for that combination only the TFS/TFCS of the PRACH listed first is valid, where PRACHs listed in System Information Block type 5 shall be counted first.
10.3.6.?
FPACH info

Note: Only for TDD 1.28 Mcps 

Information Element/Group name
Need
Multi
Type and reference
Semantics description
Version

Timeslot number
MP

Timeslot number 10.3.6.84

Rel 4

Channelization code
MP

Enumerated((16/1)..(16/16)



Midamble Shift and burst type


Midamble shift and burst type 10.3.6.41

Rel 4

10.3.6.? 
SYNC1 info

Note only for TDD 1.28 Mcps

Information Element/ Group name
Need
Multi
Type and reference
Semantics description
Version

Sync1 codes bitmap
MP

Bitmap(8)
00000001 indicates code 0 can be used, 10000001 indicates that codes 0 and 7 can be used.
Rel 4

Power Ramping Step
MP

Integer(0,1,2,3)
in dB
Rel 4

Max SYNC1 retransmissions
MP

Integer(1,2,4,8)
Maximum number of  SYNC1 transmissions in a power ramping sequence.
Rel 4
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