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0 Document Control 

Copyright  2004 Texas Instruments, Inc.  

All rights reserved. 

 

Texas Instruments Incorporated and / or its subsidiaries (TI) reserve the right to make corrections, 
modifications, enhancements, improvements, and other changes to its products, software and ser-vices at any 
time and to discontinue any product, software or service without notice. Customers should obtain the latest 
relevant information during product design and before placing orders and should verify that such information 
is current and complete. 

All products are sold subject to TI‟s terms and condit ions of sale supplied at the time of order 
acknowledgment. TI warrants performance of its hardware products to the specifications applicable at the 
time of sale in accordance with TI‟s standard warranty. Testing and other quality control techniques are used 
to the extent TI deems necessary to support this warranty. Except where mandated by government 
requirements, testing of all parameters of each product is not necessarily performed. 

TI assumes no liability for applications assistance or customer product design. Customers are responsible for 
their products and applications using TI products, software and / or services. To minimize the risks 
associated with customer products and applications, customers should provide adequate design, testing and 
operating safeguards. 

Any access to and / or use of TI software described in this document is subject to Customers entering into 
formal license agreements and payment of associated license fees. TI software may solely be used and / or 
copied subject to and strictly in accordance with all the terms of such license agreements. 

Customer acknowledges and agrees that TI products and / or software may be based on or implement 
industry recognized standards and that certain third parties may claim intellectual property rights therein. The 
supply of products and / or the licensing of software do not convey a license from TI to any third party 
intellectual property rights and TI expressly disclaims liability for infringement of third party intellectual 
property rights. 

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent 
right, copyright, mask work right, or other TI intellectual property right relating to any combination, 
machine, or process in which TI products, software or services are used. 

Information published by TI regarding third–party products, software or services does not constitute a license 
from TI to use such products, software or services or a warranty, endorsement thereof or statement regarding 
their availability. Use of such information, products, software or services may require a license from a third 
party under the patents or other intellectual property of the third party, or a license from TI under the patents 
or other intellectual property of TI. 

No part of this document may be reproduced or transmitted in any form or by any means, electronic or 
mechanical, including photocopying and recording, for any purpose without the express written per-mission 
of TI. 
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1 Introduction 

This document is a part of the high level documentation for the dual mode GSM/GPRS and UMTS protocol 
stack development project. It contains a set of Message Sequence Charts (MSCs) illustrating communication 
between entities of the protocol stack dependent on access technology, as well as the communication from 
these entities to parts of the protocol stack considered independent of access technology (the Non-Access 
Stratum (NAS)) and to the Physical Layer (PHY).  

In all MSCs entities will only be shown if they are involved in the sequence illustrated. Sub-MSCs may be 
used to show a sequence used in more than one context, or used repetitively. In cases where sub-MSCs are 
used, the sub-MSC may include more or less entities than the MSC referring to it, if some entities are only 
relevant to the sub-MSC or to the referring MSC.  

This document is split into sections containing MSCs illustrating scenarios related to each other. The 
scenarios included in this document are concerned mainly with the data transfer. The meaning of each MSC 
should be clear of the title and the small description, in the beginning of each MSC. 

 

 



Message Sequence Charts 8010.xxx.01.002 
AS_GPRS_MSC_Measurements Document Accepted 

 

 

  

Texas Instruments Proprietary Information 

Under Non-Disclosure Agreement – Do Not Copy 

 

Page: 6/16 

 

2 Uplink Power Control 

2.1 Parameters 

The uplink power control algorithm applied by the MS is specified in the 3GPP TS 05.08. 

“The RF output power, PCH , to be employed by the MS on each individual uplink PDCH shall be: 

 PCH = min(0 - CH -  * (C + 48), PMAX), 

where 

CH  is an MS and channel specific power control parameter, sent to the MS in an RLC 

control message (see 3GPP TS 04.60). 

0   = 39 dBm for GSM900 

 = 36 dBm for DCS1800 

 is a system parameter, broadcast on PBCCH or optionally sent to MS in an RLC 

control message (see 3GPP TS 04.08 and 3GPP TS 04.60). 

C is the normalised received signal level at the MS as defined in 10.2.3.1.  

PMAX is the maximum allowed output power in the cell =  

GPRS_MS_TXPW R_MAX_CCH if PBCCH exists  

MS_TXPW R_MAX_CCH otherwise” 

[extracted from 3GPP TS 05.08] 

2.1.1 C-Value 

The C-value is calculated in different ways in packet idle and packet transfer mode. 

2.1.1.1 Packet Idle Mode 

In packet idle mode the C-value is derived from the received signal level of the PCCCH or, if PCCCH is not 
existing, the BCCH. 

New receive signal level measurements are provided by the L1 approximately every 1 second. Measurements 
are stopped on transition to packet transfer mode. When entering packet idle mode, the C-value calculation 
shall continue from the C-value obtained during packet transfer mode. 

C-value is used for the following purposes: 

 The C-value derived in packet idle mode shall be used to calculate the output power when the MS 
transfers its first radio block (this block could be the first block of an uplink TBF or an uplink single 
block. 

 Packet Resource Request Message 

2.1.1.2 Packet Transfer Mode 

In packet transfer mode the C-value is derived from the same received signal level measurements on the 
BCCH carrier of the serving cell as made for cell reselection. If indicated by the parameter 
PC_MEAS_CHAN, the MS shall instead derive the C-value from the received signal level of each radio 
block on one of the PDCH monitored by the MS for PACCH. 

[!!!SAB!!!] When in packet transfer mode GRLC currently uses the receive signal level measurement of the 
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serving cell included in the MPHP_TCR_MEAS_IND primitive for cell re-selection purposes, but the 
receive signal level measurement provided with the function maca_power_control for deriving the C-value. 
This is a mismatch with specification requirement. Advice is needed. 

New receive signal level measurements are provided by the L1 approximately every 20 millisecond. 
Measurements are started as soon as TBF starting time elapsed and stopped on transition to packet idle 
mode. When entering packet transfer mode, the C-value calculation shall continue from the C-value obtained 
during packet idle mode. 

C-value is in the following RLC/MAC control messages: 

 Packet Downlink Ack/Nack Message – Channel Quality Report 

 Packet Resource Request Message 

2.1.2 Power Control Parameters 0 and  

0 and  are MS and channel specific power control parameters used to calculate the uplink output power. 
They are sent to the MS in the following RLC/MAC control messages: 

Packet Downlink Assignment 

Packet Power Control / Timing Advance 

Packet System Information 1 

(Packet) System Information 13 

Packet Uplink Ack/Nack 

Packet Uplink Assignment 

Packet Timeslot Reconfigure 

PDCH Assignment Command 

Packet Immediate Assignment 

When receiving new power control parameters the MS is required to react to it latest after a reaction time of 
three blocks. 

2.2 Design Approach 

2.2.1 C-Value 

The C-value is calculated by RR in case of packet idle mode and by GRLC in case of packet transfer mode. 
In packet idle mode the receive signal level included either in the MPHC_DATA_IND with l2_channel equal 
to L2_CHANNEL_PCH or in the MPHP_DATA_IND with l2_channel equal to L2_PCHANNEL_PPCH is 
used for C-value calculation. In packet transfer mode the information included in the parameter of the 
function maca_power_control is used. 

There are four different modes of operation for the C-value derivation: 

 Static Packet Idle Mode 
 
The C-value is updated by RR every time new measured values are provided. 

 Static Packet Transfer Mode 
 
The C-value is updated by GRLC every time new measured values are provided. Along with it, the 
uplink power control levels are updated. 
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 Transition from Packet Idle to Packet Transfer Mode 
 
As soon as a starting time is running (either triggered by an uplink single block procedure or by a 
TBF with a present starting time) any updated C-value is forwarded from RR to GRLC in order to 
update the uplink power control levels. 
 
In case no starting time is present, but a TBF request is currently processed by L1, any updated C-
value is forwarded from RR to GRLC in order to update the uplink power control levels. 

 Transition from Packet Transfer to Packet Idle Mode 
 
When leaving packet transfer mode the last obtained C-value is forwarded from GRLC to RR in 
order to pass control to this entity.  

2.2.2 Power Control Parameters 0 and  

Every RLC/MAC control message is forwarded to and decoded by RR. Decoding will be done only in RR 
due to timing constraint in GRLC. 

In case power control parameters are included in the message they are passed back to GRLC by sending a 
primitive. This primitive currently does not exist when the MS is packet transfer mode and shall be defined 
in the CGRLC SAP. Just when changing from packet idle to packet transfer mode the primitives 
CGRLC_DL_TBF_REQ and CGRLC_UL_TBF_RES could be re-used by adding a specific sub-structure. 

GRLC shall store the power control parameters for further processing. 

When starting any uplink single block procedure (either two phase access or single block without TBF 
establishment) or in case a TBF with or without a present starting time is triggered by the network, the uplink 
power control levels shall be recalculated by GRLC any time new power control parameters are received and 
the starting time is not yet elapsed. L1 will retrieve the uplink power control levels by calling the function 
maca_power_control just at the starting time. Neither GRLC nor RR are aware of the point in time the 
starting time will elapsed, that‟s why GRLC always shall re-calculate the uplink power control levels if it 
receives new power control parameters. 

2.2.2.1 Confirmation CGRLC_PWR_CTRL_CNF 

L23 is responsible for providing correct uplink power control levels in case an uplink single block shall be 
sent to the network or a TBF shall be established. L1 retrieves the uplink power control level by a call to the 
function maca_power_control right before the uplink single block shall be sent or the TBF shall start. L23 
has no control of that point in time. That‟s why L23 has to provide the correct power levels before requesting 
any uplink single block by means of the MPHP_SINGLE_BLOCK_REQ primitive or a TBF by means of the 
MPHP_ASSIGNMENT_REQ primitive. Just in these cases a confirmation CGRLC_PWR_CTRL_CNF is 
needed. 

See also scenarios „Single Block Procedure‟ and „TBF Establishment‟ to get some more details about the 
applied message sequence. 

2.2.2.2 L1 Access to Uplink Power Control Levels 

[!!!SAB!!!] Please note that this chapter has nothing to do with the shared memory concept currently 
implemented in the GRLC entity. It is a general memory access violation that may occur due to the 
mechanism of calling a function in a primitive based system. 

To avoid that L1 reads the buffer holding the uplink power control levels currently processed by GRLC (in 
case an uplink single block procedure is running or a TBF is going to be established or the GRLC internal 
signal MAC_PWR_CTRL_IND cannot be processed within 20 milliseconds), the buffer shall be hold 
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doubled and shall be protected. The protection shall be not realised by a semaphore, but at least by using a 
flag which can be set in GRLC by an atomic operation. The flag determines which buffer to use by L1. 

See also scenario 
„

CGRLC_PWR_CTRL_REQ1

C-value

CGRLC_PWR_CTRL_CNF2

T/O TBF starting time3

call maca_power_control4

return maca_power_control5

uplink power control levels

MPHP_ASSIGNMENT_CON6

GRR GRLC PHY

Update C-value and uplink power control levels.

Update uplink power control levels.

Figure 5 - TBF Establishment – Part 2 

Access to Uplink Power Control Levels‟ to get some more details about the applied message sequence. 

2.2.3 Common Library 

As the GRLC entity shall be used in several different projects any use of functions located in the common 
library and called from several entities possibly at the same time shall be avoided. Any direct call of 
functions not located in the GRLC but in other protocol stack entities shall be avoided.  
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2.3 Scenarios 

2.3.1 Static Packet Idle  Mode 

MPHP_DATA_IND1

l2_channel EQ L2_PCHANNEL_PPCH

MPHC_DATA_IND2

l2_channel EQ L2_CHANNEL_PCH

MPHP_DATA_IND3

any control message containing power control parameters

CGRLC_PWR_CTRL_REQ4

power control parameters

CGRLC_PWR_CTRL_CNF5

MPHC_UNIT_DATA_IND6

any control message containing power control parameters

CGRLC_PWR_CTRL_REQ7

power control parameters

CGRLC_PWR_CTRL_CNF8

GRR GRLC PHY

MS starts reading paging blocks in case PBCCH is present.

Update C-value.

MS starts periodic measurements in case PBCCH is not present.

Update C-value.

MS receives power control parameters through control message in case PBCCH is present.

Store power control parameters for later use.

MS receives power control parameters through control message in case PBCCH is not present.

Store power control parameters for later use.

Figure 1 - Static Packet Idle Mode 
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2.3.2 Static Packet Transfer Mode 

call maca_power_control1

return maca_power_control2

uplink power control levels

call rlc_downlink3

any control message containing

power control parameters

CGRLC_DATA_IND4

any control message containing

power control parameters

CGRLC_PWR_CTRL_REQ5

CGRLC_PWR_CTRL_CNF6

call maca_power_control7

return maca_power_control8

uplink power control levels

GRR GRLC PHY

MS has entered packet transfer mode succussfully.

Update C-value and uplink power control levels.

Store power control parameters for later use.

No update of uplink power control levels, update

will be done with next call to maca_power_control.

Update C-value and uplink power control levels.

Figure 2 - Static Packet Transfer Mode 
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2.3.3 Transition from Packet Idle to Packet Transfer Mode 

2.3.3.1 Single Block Procedure 

MPHP_RA_REQ1

MPHP_RA_CON2

MPHP_RA_REQ3

MPHP_DATA_IND4

single block without TBF establishment

MPHP_RA_STOP_REQ5

MPHP_RA_STOP_CON6

CGRLC_PWR_CTRL_REQ7

power control parameters and C-value

CGRLC_PWR_CTRL_CNF8

MPHP_SINGLE_BLOCK_REQ9

start TBF starting time10

MPHP_DATA_IND11

l2_frame EQ L2_PCHANNEL_PPCH

CGRLC_PWR_CTRL_REQ12

C-value

CGRLC_PWR_CTRL_CNF13

T/O TBF starting time14

call maca_power_control15

only called once in this scenario

return maca_power_control16

uplink power control levels

MPHP_SINGLE_BLOCK_CON17

GRR GRLC PHY

MS camps on a cell supporting PBCCH/PCCCH configuration.

MS initiates two phase access by sending packet resource request in a single block.

Update C-value and uplink power control levels.

Task shall be finished before sending MPHP_SINGLE_BLOCK_REQ.

Update C-value.

Update C-value and uplink power control levels.

Figure 3 - Single Block Procedure 



Message Sequence Charts 8010.xxx.01.002 
AS_GPRS_MSC_Measurements Document Accepted 

 

 

  

Texas Instruments Proprietary Information 

Under Non-Disclosure Agreement – Do Not Copy 

 

Page: 13/16 

 

2.3.3.2 TBF Establishment 

MPHP_RA_REQ1

MPHP_RA_CON2

MPHP_RA_REQ3

MPHP_DATA_IND4

packet uplink assignment

MPHP_RA_STOP_REQ5

MPHP_RA_STOP_CON6

CGRLC_UL_TBF_RES7

power control parameters and C-value

MPHP_DATA_IND8

packet downlink assignment

CGRLC_DL_TBF_REQ9

power control parameters and C-value

CGRLC_PWR_CTRL_CNF10

MPHP_ASSIGNMENT_REQ11

start TBF starting time12

MPHP_DATA_IND13

l2_frame EQ L2_PCHANNEL_PPCH

GRR GRLC PHY

MS camps on a cell supporting PBCCH/PCCCH configuration.

MS initiates a TBF establishment.

Case A: Uplink TBF.

Case B: Downlink TBF.

Common again.

Update C-value and uplink power control levels.

Task shall be finished before sending MPHP_ASSIGNMENT_REQ.

Update C-value.

Figure 4 - TBF Establishment – Part 1 
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CGRLC_PWR_CTRL_REQ1

C-value

CGRLC_PWR_CTRL_CNF2

T/O TBF starting time3

call maca_power_control4

return maca_power_control5

uplink power control levels

MPHP_ASSIGNMENT_CON6

GRR GRLC PHY

Update C-value and uplink power control levels.

Update uplink power control levels.

Figure 5 - TBF Establishment – Part 2 
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2.3.3.3 Access to Uplink Power Control Levels 

MPHP_DATA_IND1

single block without TBF establishment

CGRLC_PWR_CTRL_REQ2

power control parameters and C-value

CGRLC_PWR_CTRL_CNF3

MPHP_SINGLE_BLOCK_REQ4

start TBF starting time5

MPHP_DATA_IND6

l2_frame EQ L2_PCHANNEL_PPCH

CGRLC_PWR_CTRL_REQ7

C-value

CGRLC_PWR_CTRL_CNF8

T/O TBF starting time9

call maca_power_control10

return maca_power_control11

uplink power control levels

GRR GRLC PHY

MS camps on a cell supporting PBCCH/PCCCH configuration.

MS has started uplink single block procedure.

Update C-value and uplink power control levels.

Write to buffer A.

Update C-value.

Update C-value and uplink power control levels.

Write to buffer B (part 1),

interrupted due to task change.

Read from buffer A.

Update C-value and uplink power control levels.

Write to buffer B (part 2),

continued due to task change.

Figure 6 - Access to Uplink Power Control Levels  
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2.3.4 Transition from Packet Transfer to Packet Idle Mode 

CGRLC_TBF_REL_IND1

C-value

MPHP_TBF_RELEASE_REQ2

MPHP_TBF_RELEASE_CON3

CGRLC_TBF_REL_RES4

GRR GRLC PHY

The MS will enter packet idle mode successfully.

Update C-value.

Figure 7 - Transition from Packet Transfer to Packet Idle Mode 


