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8.5.7
Open loop power control

For FDD and prior to PRACH or PCPCH transmission the UE shall:

-
read the IEs "Primary CPICH DL TX power", "UL interference" and "Constant value" in System Information Block type 6 (or System Information Block type 5, if system information block type 6 is not being broadcast) and System Information Block type 7;

-
measure the value for the CPICH_RSCP;

-
calculate the power for the first preamble as:

Preamble_Initial_Power = Primary CPICH DL TX power – CPICH_RSCP + UL interference + Constant Value

Where,


Primary CPICH DL TX power shall have the value of IE "Primary CPICH DL TX power",


UL interference shall have the value of IE "UL interference"; and


Constant Value shall have the value of IE "Constant Value".

-
as long as the physical layer is configured for PRACH or PCPCH transmission:

-
continuously recalculate the Preamble_Initial_Power when any of the broadcast parameters used in the above formula changes; and

-
resubmit to the physical layer the new calculated Preamble_Initial_Power.

For 3.84 Mcps TDD the UE shall:

-
if in the IE "Uplink DPCH Power Control" the "CHOICE UL OL PC info" has the value "Broadcast UL OL PC info":

-
acquire Reference Power, Constant Values from System Information Block type 6 (or System Information Block type 5, according to 8.1.1.6.5), and IBTS for all active UL timeslots from System Information Block type 14 on the BCH;

-
otherwise:

-
acquire Reference Power, Constant Values and IBTS for all active UL timeslots from the IE "Uplink DPCH Power Control".
-
for PUSCH and PRACH power control:

-
acquire Reference Power, Constant Values and IBTS for all active UL timeslots from System Information Block type 6 (or System Information Block type 5, according to 8.1.1.6.5) and System Information Block type 14 on the BCH,

calculate the UL transmit power according to the following formula for the PRACH continuously while the physical channel is active:


PPRACH = LPCCPCH + IBTS + RACH Constant value,

-
3dB shall be added to RACH Constant Value in the above equation for the case where RACH Spreading Factor = 8

-
calculate the UL transmit power according to the following formula for the DPCH continuously while the physical channel is active:

PDPCH = (LPCCPCH+(1-()L0 + IBTS + SIRTARGET+ DPCH Constant value
-
calculate the UL transmit power according to the following formula for the PUSCH continuously while the physical channel is active:

PUSCH = (LPCCPCH+(1-()L0 + IBTS + SIRTARGET+ USCH Constant value
Where, for all the above equations for TDD the following apply:

-
PPRACH, PDPCH, & PUSCH:
Transmitter power level in dBm;

-
Pathloss values:

-
LPCCPCH: Measurement representing path loss in dB based on beacon channels (the reference transmit power is signalled as the value of the IE "Primary CCPCH Tx Power" on BCH in System Information Block type 6 (or System Information Block type 5, according to 8.1.1.6.5), or individually signalled in the IE" Uplink DPCH Power Control").

-
L0: Long term average of path loss in dB;

-
If the midamble is used in the evaluation of LPCCPCH and L0, and the Tx diversity scheme used for the P-CCPCH involves the transmission of different midambles from the diversity antennas, the received power of the different midambles from the different antennas shall be combined prior to evaluation of the variables.

-
IBTS: Interference signal power level at cell's receiver in dBm. IBTS shall have the value of the IE "UL Timeslot Interference" (IE "UL Timeslot Interference" is broadcast on BCH in System Information Block type 14 or individually signalled to each UE in the IE "Uplink DPCH Power Control" for each active uplink timeslot).

-
(:
( is a weighting parameter, which represents the quality of path loss measurements. ( may be a function of the time delay between the uplink time slot and the most recent down link PCCPCH time slot. ( is calculated at the UE. ( shall be smaller or equal to the value of the IE "Alpha". If the IE "Alpha" is not explicitly signalled to the UE ( shall be set to 1. If UE is capable of estimating its position by using the OTDOA IPDL method, the UE shall use the IPDL-( parameter.
-
SIRTARGET: Target SNR in dB. This value is individually signalled to UEs in IE "UL target SIR" in IE ""UL DPCH Power Control Info" or in IE "PUSCH Power Control Info" respectively.

-
RACH Constant value: RACH Constant value shall have the value of the IE "RACH Constant value".

-
DPCH Constant value: DPCH Constant value shall have the value of the IE "DPCH Constant value".

-
USCH Constant Value: USCH Constant value shall have the value of the IE "USCH Constant value".

-
Values received by dedicated signalling shall take precedence over broadcast values.
-
If IPDLs are applied, the UE may increase UL Tx power by the value given in the IE "Max power increase". This power increase is only allowed in the slots between an idle slot and the next beacon slot.

For 1.28 Mcps TDD the UE shall:

-
calculate the UL transmit power according to the following formula for each UpPCH code transmission:


PUpPCH = LPCCPCH + PRXUpPCHdes + i* Pwrramp
-
calculate the UL transmit power according to the following formula for each PRACH transmission:


PPRACH = LPCCPCH + PRXPRACHdes + i * Pwrramp
-
calculate the initial UL transmit power according to the following formula for the PUSCH. Once the UE receives TPC bits relating to the PUSCH then it transitions to closed loop power control. If successive PUSCH resource allocations are contiguous then no return is made to open loop power control at the beginning of the succeeding resource allocation.


PUSCH =  SIRTARGET + LPCCPCH
-
calculate the initial UL transmit power according to the following formula for the DPCH. Once the UE receives TPC bits relating to the uplink DPCH then it transitions to closed loop power control.


PDPCH =  SIRTARGET + LPCCPCH
Where:

-
PUpPCH, PPRACH, PDPCH, & PUSCH:
Transmitter power level in dBm,

-
LPCCPCH: Measurement representing path loss in dB (reference transmit power "Primary CCPCH Tx Power" is broadcast on BCH in System Information Block type 5 and System Information Block type 6, or individually signalled to each UE in the IE" Uplink DPCH Power Control").

-
SIRTARGET: Target SIR in dB. This value is individually signalled to UEs in IEs "UL DPCH Power Control Info" and "PUSCH Power Control Info".

-
i is the number of transmission attempts on UpPCH
-
PRXPRACHdes: Desired PRACH RX power at the cell's receiver in dBm signalled to the UE by the network in the FPACH response to the UE's successful SYNC_UL transmission.

-
PRXUpPCHdes: Desired UpPCH RX power at the cell's receiver in dBm. The value is broadcast in "PRXUpPCHdes" in IE "SYNC_UL info" on BCH and shall be read on System Information Block type 5 and System Information Block type 6. It can also be signalled directly to the UE in a protocol message triggering a hard handover.

-
Pwrramp: The UE shall increase its transmission power by the value of the IE "Power Ramping step" by every UpPCH transmission.

8.5.17
PRACH selection

For this version of the specification, when a UE selects a cell, the uplink frequency to be used for the initial PRACH transmission shall have a default duplex frequency spacing offset from the downlink frequency that the cell was selected on. The default duplex frequency separation to be used by the UE is specified in [35] (for FDD only).

The UE shall select a "PRACH system information" according to the following rule. The UE shall:

-
select a default "PRACH system information" from the ones indicated in the IE "PRACH system information list" in System Information Block type 5 (applicable in Idle Mode and Connected Mode) or System Information Block type 6 (applicable in Connected Mode only), as follows:

-
in FDD if both RACH with 10 ms and 20 ms TTI are indicated in System Information Block type 5 or System Information Block type 6:

-
select the appropriate TTI based on power requirements, as specified in subclause 8.5.18.1;
-
in 1.28 Mcps TDD both RACH with 5 ms, 10 ms and 20 ms TTI are indicated in System Information Block type 5 or System Information Block Type 6:

-
select the TTI according to 8.5.18.2
-
select a "PRACH system information" randomly from the ones listed in System Information Block type 5 or System Information Block type 6 as follows:


"Index of selected PRACH" = floor (rand * K)


where K is equal to the number of listed PRACH system informations that carry an RACH with the above selected TTI, "rand" is a random number uniformly distributed in the range 0,...,1, and "floor" refers to rounding down to nearest integer. PRACH system informations carrying RACHs with 10 and 20 ms TTI shall be counted separately. These PRACH system informations shall be indexed from 0 to K-1 in the order of their occurrence in System Information Block type 5 or System Information Block type 6. The random number generator is left to implementation. The scheme shall be implemented such that one of the available PRACH system informations is randomly selected with uniform probability. At start-up of the random number generator in the UE the seed shall be dependent on the IMSI of the UE or time, thereby avoiding that all UEs select the same RACH;

-
in Connected mode:

-
select the PRACH according to the following preference:

-
if System Information Block type 6 is defined and PRACH info is included:

-
select PRACH from the PRACHs listed in System Information Block type 6;

-
if System Information Block type 6 is defined and no PRACH info is included:

-
select PRACH from the PRACHs listed in System Information Block type 5;

-
if no System Information Block type 6 is defined:

-
select PRACH from the PRACHs listed in System Information Block type 5.

-
reselect the default PRACH system information when a new cell is selected. RACH reselection may also be performed after each transmission of a Transport Block Set on RACH;

-
for emergency call, the UE is allowed to select any of the available PRACH system informations.

After selecting a PRACH system information, the RRC in the UE shall configure the MAC and the physical layer for the RACH access according to the parameters included in the selected "PRACH system information" IE.

8.5.18.2
1.28Mcps TDD

In 1.28Mcps TDD, a RACH may be assigned a 5, 10 or 20 ms TTI. If, in one cell, more than one RACH is defined a UE shall select the RACH that is to be used for each transmission according to the following rule:

-
if only one RACH is assigned a transport format that is suitable for the transmission of the transport block set:

-
select this RACH and the RACH's TTI;

-
if more than one RACH is assigned a transport format that is suitable for the transmission of the transport block set:

-
select that which has the largest TTI;





8.6.4.8
RB mapping info

If the IE "RB mapping info" is included, the UE shall, for each multiplexing option of that RB:

-
if the value of the IE "RLC size list" is set to "Explicit list":

-
if a "Transport format set" for that transport channel is included in the same message, and the value (index) of any IE "RLC size index" in the IE "RLC size index list" does not correspond to an "RLC size" in the IE transport format set of that transport channel given in the message; or

-
if a "Transport format set" for that transport channel is not included in the same message, and the value (index) of any IE "RLC size index" in the IE "RLC size index list" does not correspond to an "RLC size" in the stored transport format set of that transport channel; or

-
if a "Transport format set" for that transport channel is included in the same message, and the value of any IE "Logical channel list" in the transport format set is not set to "Configured"; or

-
if a "Transport format set" for that transport channel is included in the same message, and the value of any IE "Logical channel list" in the stored transport format set of that transport channel is not set to "Configured":

-
set the variable INVALID_CONFIGURATION to TRUE;

-
if the value of the IE "RLC size list" is set to "All":

-
if a "Transport format set" for that transport channel is included in the same message, and the value of any IE "Logical channel list" in the transport format set is not set to "Configured"; or

-
if a "Transport format set" for that transport channel is included in the same message, and the value of any IE "Logical channel list" in the stored transport format set of that transport channel is not set to "Configured":

-
set the variable INVALID_CONFIGURATION to TRUE;

-
if the value of the IE "RLC size list" is set to "Configured":

-
if a "Transport format set" for that transport channel is included in the same message, and the IE "Logical channel list" in the transport format set indicates that no "RLC size" is applicable for that RB; or

-
if a "Transport format set" for that transport channel is included in the same message, and the IE "Logical channel list" in the stored transport format set of that transport channel indicates that no "RLC size" is applicable for that RB:

-
set the variable INVALID_CONFIGURATION to TRUE;

-
if that RB is using TM and the IE "Segmentation indication" is set to TRUE and, based on the multiplexing configuration resulting from this message, it is mapped onto the same transport channel as another RB:
-
set the variable INVALID_CONFIGURATION to true;

-
else:

-
delete all previously stored multiplexing options for that radio bearer;

-
store each new multiplexing option for that radio bearer;

-
select and configure the multiplexing options applicable for the transport channels to be used;

-
if the IE "Uplink transport channel type" is set to the value "RACH":

-
in FDD refer the IE "RLC size index" to the RACH Transport Format Set of the first PRACH received in the IE "PRACH system information list" received in SIB5 or SIB6;
-
in TDD use the first Transport Format of the PRACH of the IE "PRACH system information list" at the position equal to the value in the IE "RLC size index"
-
determine the sets of RLC sizes that apply to the logical channels used by that RB, based on the "RLC size list" and/or the "Logical Channel List" included in the applicable "Transport format set" (either the one received in the same message or the one stored if none were received);
-
if that RB is using AM and the set of RLC sizes applicable to the logical channel transferring data PDUs has more than one element:

-
set the variable INVALID_CONFIGURATION to true;

-
if that RB is using AM and the RLC size applicable to the logical channel transporting data PDUs is different from the one derived from the previously stored configuration:

-
re-establish the corresponding RLC entity;
-
configure the corresponding RLC entity with the new RLC size;

-
if the variable CIPHERING_STATUS is set to "Started":

-
if this IE was included in system information:

-
set the HFN values for the corresponding RLC entity equal to the value of the IE "START" for the CN domain stored in the variable LATEST_CONFIGURED_CN_DOMAIN that will be included in the CELL UPDATE message that will be sent before the next transmission;

-
if this IE was included in CELL UPDATE CONFIRM:

-
set the HFN values for the corresponding RLC entity equal to the value of the IE "START" included in the latest transmitted CELL UPDATE message for the CN domain stored in the variable LATEST_CONFIGURED_CN_DOMAIN;

-
if this IE was included in a reconfiguration message:

-
set the HFN values for the corresponding RLC entity equal to the value of the IE "START" that will be included in the reconfiguration complete message for the CN domain stored in the variable LATEST_CONFIGURED_CN_DOMAIN;

-
if that RB is using UM, indicate the largest applicable RLC size to the corresponding RLC entity;

-
configure MAC multiplexing according to the selected multiplexing option;

-
configure the MAC with the logical channel priorities according to selected multiplexing option;

-
configure the MAC with the set of applicable RLC Sizes for each of the logical channels used for that RB;
-
if a transport channel that would not exist as a result of the message is referred to:

-
set the variable INVALID_CONFIGURATION to TRUE;

-
if a multiplexing option that maps a logical channel corresponding to a TM-RLC entity onto RACH, CPCH, FACH or DSCH is included:

-
set the variable INVALID_CONFIGURATION to TRUE;

-
if a multiplexing option is included that realises the radio bearer on the uplink (resp. on the downlink) using two logical channels with different values of the IE "Uplink transport channel type" (resp. of the IE "Downlink transport channel type"):

-
set the variable INVALID_CONFIGURATION to TRUE;

-
if there is no multiplexing option applicable for the transport channels to be used:

-
set the variable INVALID_CONFIGURATION to TRUE;

-
if there is more than one multiplexing option applicable for the transport channels to be used:

-
set the variable INVALID_CONFIGURATION to TRUE.

In case IE "RB mapping info" includes IE "Downlink RLC logical channel info" but IE "Number of downlink RLC logical channels" is absent, the parameter values are exactly the same as for the corresponding UL logical channels. In case two multiplexing options are specified for the UL, the first options shall be used as default for the DL. As regards the IE "Channel type", the following rule should be applied to derive the DL channel type from the UL channel included in the IE:

Channel used in UL
DL channel type implied by "same as"

DCH
DCH

RACH
FACH

CPCH
FACH

USCH
DSCH

8.6.6.29
ASC setting

If the IE "ASC setting" is included, the UE shall:

-
establish the available signatures for this ASC as specified in the following:

-
renumber the list of available signatures specified in the IE "Available signature" included in the IE "PRACH info" from signature index 0 to signature index N-1, where N is the number of available signatures, starting with the lowest available signature number and continuing in sequence, in the order of increasing signature numbers;

-
consider as available signatures for this ASC the signatures included in this renumbered list from the index specified by the IE "Available signature Start Index" to the index specified by the IE "Available signature End Index";

-
establish the available access slot sub-channels for this ASC as specified in the following:

-
if the IE "AICH transmission timing" included in the IE "AICH Info" is set to '0';

-
ignore the leftmost (most significant) bit (bit b3) of the bitstring specified by the IE "Assigned Sub-Channel Number";

-
repeat 4 times the 3 rightmost (least significant) bits (bits b2-b0) of the bitstring specified by the IE "Assigned Sub-Channel Number" to form a resulting bitstring 'b2 b1 b0 b2 b1 b0 b2 b1 b0 b2 b1 b0' of length 12 bits, where the leftmost bit is the most significant;

-
if the IE "AICH transmission timing" included in the IE "AICH Info" is set to '1':

-
repeat 3 times the bitstring (bits b3-b0) specified by the IE "Assigned Sub-Channel Number" to form a bitstring 'b3 b2 b1 b0 b3 b2 b1 b0 b3 b2 b1 b0' of length 12 bits, where the leftmost bit is the most significant;

-
perform in both cases, for the resulting bitstring (that includes the repetitions) bit-wise logical AND operation with the IE "Available Sub Channel number" included in IE "PRACH info (for RACH)";

-
consider as available sub-channels for this ASC the available sub-channels indicated in the resulting bitstring, after logical AND operation i.e. each bit set to 1 or 0 indicates availability or non-availability, respectively, of sub-channel number x, with x from 0 to 11, for the respective ASC.

NOTE 1:
In FDD, the list of available signatures is renumbered from signature index 0 to signature index N-1, where N is the number of available signatures, starting with the lowest available signature number and continuing in sequence, in the order of increasing signature numbers.


- List of available signatures: 16 or fewer signatures are available.

- Example: only signatures 0, 5, 10 and 15 are available, then :

- Signature 0 is: available signature index 0

- Signature 5 is: available signature index 1

- Signature 10 is: available signature index 2
- Signature 15 is: available signature index 3

NOTE 2:
In 3.84 Mcps TDD, the list of available channelisation codes (defined in PRACH info) is renumbered from channelisation code index 0 to channelisation code index N-1, where N is the number of available channelisation codes, starting with the lowest available channelisation code number and continuing in sequence, in the order of increasing channelisation code numbers

List of available channelisation codes : 8 or less channelisation codes are available.

The i-th bit of the bitmap defined in the IE "Available Channelisation Code indices" defines whether the channelisation code with the available channelisation code index i is to be used for this ASC (bit set means used, bit unset means not used). Only the low N bits shall be used in the bitmap, where N is the number of available channelisation codes defined in PRACH info.

Ex : spreading factor 16, channelisation codes 16/1, 16/2, 16/5, 16/10 are available :

Channelisation code 16/1 is: available channelisation code index 0
Channelisation code 16/2 is: available channelisation code index 1
Channelisation code 16/5 is: available channelisation code index 2
Channelisation code 16/10 is: available channelisation code index 3

Available Channelisation Code indices has the value '1100' means: Channelisation Codes 16/5 and 16/10 are available for this ASC.
NOTE 3:
In 1.28 Mcps TDD, the list of available SYNC_UL codes (defined in PRACH info) is numbered from SYNC_UL code index 0 to SYNC_UL code index N-1, where N is the number of available SYNC_UL codes, starting with the lowest available SYNC_UL code number and continuing in sequence, in the order of increasing SYNC_UL code numbers

The i-th bit of the bitmap defined in the IE "Available SYNC_UL codes indices" defines whether the SYNC_UL code with the available SYNC_UL code index i is to be used for this ASC (bit set means used, bit unset means not used). Only the low N bits shall be used in the bitmap, where N is the number of available SYNC_UL codes defined in PRACH info.

- List of available SYNC_UL codes: 8 or fewer SYNC_UL codes are available.


Example: only signatures 0, 5, 6 and 7 are available, then :


- SYNC_UL codes 0 is: available SYNC_UL codes index 0

- SYNC_UL codes 5 is: available SYNC_UL codes index 1

- SYNC_UL codes 6 is: available SYNC_UL codes index 2
- SYNC_UL codes 7 is: available SYNC_UL codes index 3

Available SYNC_UL codes indices has the value '1100' means: SYNC_UL codes 0 and 5 are available for this ASC.
NOTE 4:
In TDD, the subchannel description is found in [33].

8.6.6.30
SRB delay, PC preamble (FDD only)
When the IE "SRB delay" and IE "PC preamble" is received in a message that results in a configuration of uplink DPCH, the UE shall:

-
after the establishment of the uplink physical channel, send DPCCH and no DPDCH according to [26] during the number of frames indicated in the IE "PC preamble"; and

-
then not send any data on signalling radio bearers RB0 to RB4 during the number of frames indicated in the IE "SRB delay".

10.3.6.78a
SYNC_UL info

NOTE:
Only for 1.28 Mcps TDD.

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

SYNC_UL codes bitmap
MP

Bitstring(8)
00000001 indicates code 0 can be used,10000001 indicates that codes 0 and 7 can be used.
REL-4

PRXUpPCHdes
MP

Real(-11 .. 20 by step of 0.5)
In dB
REL-4

Power Ramping Step
MP

Integer(0,1,2,3)
In dB
REL-4

Max SYNC_UL Transmissions
MP

Integer(1,2,4,8)
Maximum numbers of SYNC_UL transmissions in a power ramping sequence.
REL-4

Mmax
MP

Integer(1..32)
Maximum number of synchronisation attempts.
REL-4

10.3.6.96
Uplink Timing Advance Control

NOTE:
Only for TDD

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

CHOICE Timing Advance
MP





>Disabled


Null
Indicates that no timing advance is applied


>Enabled






>>CHOICE TDD option
MP



REL-4

>>>3.84 Mcps TDD




REL-4

>>>>UL Timing Advance
MD

Uplink Timing Advance 10.3.6.95
Absolute timing advance value to be used to avoid large delay spread at the NodeB.

Default value is the existing value for uplink timing advance.


>>>>Activation Time
OP

Activation Time 10.3.3.1
Frame number timing advance is to be applied. This IE is required when a new UL Timing Advance adjustment is specified and Activation Time is not otherwise specified in the RRC message.


>>1.28 Mcps TDD



(no data)
REL-4

>>>Uplink synchronisation parameters
MD


Default: Uplink synchronisation step size is 1.
Uplink synchronisation frequency is 1.
REL-4

>>>>Uplink synchronisation step size
MP

Integer(1..8)
This parameter specifies the step size to be used for the adjustment of the uplink transmission timing
REL-4

>>>>Uplink synchronisation frequency
MP

Integer(1..8)
This parameter specifies the frequency of the adjustment of the uplink transmission timing
REL-4

>>>Synchronization parameters
OP





>>>>SYNC_UL codes bitmap
MD

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

Default: all SYNC_UL codes can be used
REL-4

>>>>FPACH info
MP

FPACH info 10.3.6.35a

REL-4

>>>>SYNC_UL procedure
MD


Default is:

Max SYNC_UL Transmission is 2.

Power Ramping Step is 2.
REL-4

>>>>>Max SYNC_UL Transmissions
MP

Integer(1,2,4,8)
Maximum numbers of SYNC_UL transmissions in a power ramping sequence.
REL-4

>>>>>Power Ramping Step
MP

Integer(0,1,2,3)
In dB
REL-4

SYNC-UL-Info-r4 ::=




SEQUENCE {


sync-UL-Codes-Bitmap



BIT STRING ( SIZE (8)),


prxUpPCHdes



INTEGER (0..62),

-- Actual value = (IE value * 0.5) - 11

,


powerRampingStep




INTEGER (0..3),


max-SYNC-UL-Transmissions


ENUMERATED { tr1, tr2, tr4, tr8 } ,

    mmax                                INTEGER(1..32)

}
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