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6.1
Radio Resource management principles

6.1.1
Allocation of resources for the GPRS

A cell supporting GPRS may allocate resources on one or several physical channels in order to support the GPRS traffic. Those physical channels (i.e. PDCHs), shared by the GPRS MSs, are taken from the common pool of physical channels available in the cell. The allocation of physical channels to circuit switched services and GPRS is done dynamically according to the "capacity on demand" principles described below.

Common control signalling required by GPRS in the initial phase of the packet transfer is conveyed on PCCCH or CCCH. Using CCCH allows the operator to have capacity allocated specifically to GPRS in the cell only when a packet is to be transferred.

For Compact, common control signaling required by the mobile station in the initial phase of the packet transfer is conveyed on CPCCCH.

6.1.1.1
Master-Slave concept

At least one PDCH, acting as a master, accommodates packet common control channels that carry all the necessary control signalling for initiating packet transfer (i.e. PCCCH), whenever that signalling is not carried by the existing CCCH, as well as user data and dedicated signalling (i.e. PDTCH and PACCH). Other PDCHs, acting as slaves, are used  for user data transfer and  for dedicated signalling.

For Compact, one radio frequency channel of the cell allocation shall be used to carry synchronization information and the CPBCCH, this shall be known as the primary Compact carrier. All other radio frequency channels of the cell allocation shall be known as secondary Compact carriers.

For the primary Compact carrier, timeslot numbers (TN) 1, 3, 5, and 7, acting as a master, accommodate packet common control channels that carry all necessary control signalling for initiating packet transfer as well as user data and dedicated signalling (i.e., PDTCH and PACCH). TNs 0, 2, 4, and 6, acting as slaves, are used for user data transfer and for dedicated signalling. 

For the secondary Compact carrier(s) carrying CPCCCH, timeslot numbers (TN) 1, 3, 5, and 7, acting as a master, accommodate packet common control channels that carry all necessary control signalling for initiating packet transfer as well as user data and dedicated signalling. TNs 0, 2, 4, and 6, acting as slaves, are used for user data transfer and for dedicated signalling.

For the secondary Compact carrier(s) not carrying CPCCCH, timeslot numbers (TN) 0 through 7, acting as slaves, are used for user data transfer and for dedicated signalling.

6.1.1.2
Capacity on demand concept

The GPRS does not require permanently allocated PDCHs. The allocation of capacity for GPRS can be based on the needs for actual packet transfers which is here referred to as the "capacity on demand" principle. The operator can, as well, decide to dedicate permanently or temporarily some physical resources (i.e. PDCHs) for the GPRS traffic.

When the PDCHs are congested due to the GPRS traffic load and more resources are available in the cell, the Network can allocate more physical channels as PDCHs.

However, the existence of PDCH(s) does not imply the existence of PCCCH.

When no PCCCH is allocated in a cell, all GPRS attached MSs camp on the CCCH.

In response to a Packet Channel Request sent on CCCH from the MS that wants to transmit GPRS packets, the network can assign resources on PDCH(s) for the uplink transfer.. After the transfer, the MS returns to CCCH.

When PCCCH is allocated in a cell, all GPRS attached MSs with PCCCH capability shall camp on it. PCCCH can be allocated either as the result of the increased demand for packet data transfers or whenever there is enough available physical channels in a cell (to increase the quality of service). The information about PCCCH is broadcast on BCCH. When the PCCCH capacity is inadequate, it is possible to allocate additional PCCCH resources on one or several PDCHs. If the network releases the last PCCCH, the MS performs cell re-selection.
The support of PCCCH is mandatory for the MS with the exception defined in 3GPP TR 09.95. An MS without PCCCH capability shall camp on CCCH. The PCCCH capability of the MS shall be indicated to the network at GPRS attach and Routing Area updates (see 3GPP TS 04.08).
For Compact, CPBCCH shall be allocated. CPBCCH is a stand-alone packet control channel for Compact. CPCCCH shall be allocated. The information about CPCCCH is broadcast on CPBCCH. When CPCCCH capacity is inadequate, it is possible to allocate additional CPCCCH resources on primary and secondary Compact carriers.

*** Next modified sub-clause ***

6.1.3
Scheduling of PBCCH information.

An MS attached to GPRS shall not be required to monitor BCCH if a PBCCH exists and the MS is camping PBCCH. All system information relevant for GPRS and some information relevant for circuit switched services (e.g. the access classes) shall in this case be broadcast on PBCCH. For Compact, CPBCCH shall be allocated. CPBCCH and BCCH are mutually exclusive.

In order to facilitate the MS operation, the network is required to transmit certain types of Packet System Information (PSI) messages in specific multiframes and specific PBCCH or CPBCCH blocks within the multiframes. The exact scheduling is in GSM 05.02 [11].

When the MS camps on CCCH, it receives all system information on BCCH. Any necessary GPRS specific system information shall in that case be broadcast on BCCH. For Compact, CPCCCH shall be allocated.
*** Next modified sub-clause ***

6.2.1
Packet idle mode

Packet idle mode is not applicable to an MS supporting DTM that has an ongoing RR connection. An MS that supports DTM, that has an ongoing RR connection and that has no allocated packet resource is in dedicated mode.

In packet idle mode no Temporary Block Flow (see subclause 6.6.4.2) exists. Upper layers can require the transfer of a LLC PDU which, implicitly, may trigger the establishment of TBF and transition to packet transfer mode.

In packet idle mode, the MS listens to the PBCCH or BCCH and to the relevant paging sub-channels dependin on which control channel the MS is camping on, see 3GPP 05.02. 

While operating in packet idle mode, a mobile station belonging to GPRS MS class A may simultaneously enter the different RR service modes defined in GSM 04.08 [6]. A mobile station belonging to either of GPRS MS class B or C leaves both packet idle mode and packet transfer modes before entering dedicated mode, group receive mode or group transmit mode.
*** Next modified sub-clause ***

6.5.6
Cell Re-selection

NOTE:
The text in this subclause is informative. The normative text is in GSM 03.22 and GSM 05.08 [15]. Where there is a conflict between these descriptions, the normative text has precedence.

In GPRS Packet Idle and Packet Transfer modes, cell re-selection is performed by the MS, except for

-
a class A MS (see GSM 02.60 [2] ) while in dedicated mode  in which case the cell is determined by the network according to the handover procedures;

-
when the MS has been set in network control mode NC2 by the network or

-
when the MS is in Cell Change Notification (CCN) mode (see subclause 6.5.6.4).

The new cell re-selection criteria C31 and C32 are provided as a complement to the current GSM cell re-selection criteria. This provides a more general tool to make cell planning for GPRS as similar to existing planning in GSM as possible.C31 is a signal strength criterion used to decide whether prioritised cell re-selection shall be used. For cells that fulfil the C31 criterion, the cell with highest priority class shall be selected. If more than one cell has the highest priority, the one of those with the highest C32 value shall be selected. If no cell fulfils the C31 criterion, the one among all cells with the highest C32 value shall be selected.

C32 is an improvement of C2. It applies an individual offset and hysteresis value to each pair of cells, as well as the same temporary offsets as for C2. Additional hysteresis values apply for a cell re-selection that requires cell or routing area update.

Cell re-selection procedure apply to the MSs attached to GPRS and camping on PBCCH. Ifthe MS is camping on BCCH, then the MS shall perform cell re-selection according to the C2 criteria. 

In addition, the network may control the cell re-selection as described in subclause 6.5.6.3 and/or assist the MS in the cell re-selection procedure as described in subclause 6.5.6.4.

*** Next modified sub-clause ***

6.5.6.4
Network Assisted Cell Change

The Network Assisted Cell Change option adds a possibility to 

a) minimize the service outage time for an MS in the cell re-selection process,

b) delay the cell re-selection until complete RLC-SDUs have been transferred.

This is achieved without forcing the MS into either mode NC1 or NC2 and consequently eliminates the need to load the radio path with measurement reports (see subclause 6.5.6.3). 

The procedures related to Network Assisted Cell Change are optional for the network and mandatory for an MS. 

Network Assisted Cell Change consists mainly of two parts

· One part that can assist an MS in packet transfer mode with neighbour cell system information required for initial packet access after a cell change;

· One part in which the mobile station notifies the network when the cell change criteria is fulfilled and delays the cell re-selection a short time to let the network respond with neighbour cell system information (CCN mode procedures).
 A mobile station in Packet Transfer mode may receive neighbour cell system information on PACCH. The neighbour cell information may consist of PSI1, PSI2 and PSI14 if a PBCCH is allocated in the target cell and the MS is capable of PCCCH, or SI3, SI13 and SI1 (if available) if no PBCCH is allocated or the MS is not capable of PCCCH. The information shall be stored by the mobile station and is valid for 30 seconds. During that period the MS may use the information for initial access when entering the addressed neighbour cell. 

The neighbour cell system information is contained in the Packet Neighbour Cell  Data message. 

The network indicates use of CCN on BCCH and PBCCH. If indicated or individually ordered by the network and when the MS is in packet transfer mode and in NC0 or NC1 mode but not in dedicated mode or in dual transfer mode, the MS shall enable CCN. When enabled, and when the criteria for cell re-selection are fulfilled, the MS shall enter CCN mode and notify the network. While in CCN mode the MS shall not change cell. 

In the notification to the network, the MS shall report a proposed cell identity and measurement results for the proposed and for other neighbour cells if available. The MS shall leave the CCN mode when either 

· The network responds with a Packet Cell Change Continue or a Packet Cell Change Order message or

· A certain time has elapsed or

· The MS enters Packet Idle Mode or

· The criteria for camping on the old cell is no longer fulfilled (see 3GPP TS 45.008).

If the MS is in NC2 mode, dedicated mode or in dual transfer mode, the CCN mode is not applicable.

*** Next modified sub-clause ***

6.5.8.3.1
Deriving the C value

This subclause comprises information about how the MS shall derive the C value in the power control equation.

The MS shall periodically measure the received signal strength.

In packet idle mode, the MS shall measure the signal strength of the PCCCH or BCCH depending on which control channel the MS is camping on. 

In packet transfer mode, the MS shall measure the signal strength on BCCH. The same measurements as for cell re-selection are used (see 6.5.6.1.). Alternatively, if indicated by a broadcast parameter, the MS shall measure the signal strength on one of the PDCHs where the MS receives PACCH. This method is suitable in the case where BCCH is in another frequency band than the used PDCHs. It requires that constant output power is used on all downlink PDCH blocks. 

The MS shall measure the signal strength of each radio block monitored by the MS. The C value is achieved by filtering the signal strength with a running average filter. The filtering shall normally be continuous between the packet modes. The different filter parameters for the packet modes are broadcast on PBCCH and BCCH.

The variance of the received signal level within each block shall also be calculated. The filtered value SIGN_VAR shall be included in the channel quality report.

An MS transferring a packet in the uplink with fixed assignment is not required to make signal strength measurements and shall thus update PCH only when it receives new (CH values. 

6.5.8.3.2
Derivation of Channel Quality Report

The channel quality is measured as the interference signal level during the idle frames of the multiframe, when the serving cell is not transmitting. 

In packet transfer mode, the MS shall measure the interference signal strength of all eight channels (slots) on the same carrier as the assigned PDCHs. 

In packet idle mode, the MS shall measure the interference signal strength on certain channels which are indicated on the PBCCH or BCCH depending on which control channel the MS is camping on. If no channels are indicated the MS shall not perform these measurements.

Some of the idle frames and PTCCH frames shall be used for this, while the others are required for BSIC identification and the timing advance procedure, see subclause 6.5.9.

The MS may not be capable of measuring all eight channels when allocated some configurations of channels. The MS shall measure as many channels as its allocation allows considering its multislot capability.

The slots that the MS measures on can be either idle or used by SACCH or PTCCH, depending on the channel type (TCH or PDCH).. The MS shall therefore, for each slot, take the minimum signal strength of one idle frame and one PTCCH frame. Thus the SACCH frames are avoided (except for a TCH/H with two MSs) and only the interference is measured. 

The interference, (CH , is achieved by filtering the measured interference in a running average filter. The filtering shall be continuous between the packet modes for channels measured in both modes. The different filter parameters for the packet modes are broadcast on PBCCH and BCCH. 

In packet transfer mode the MS shall transfer the 8 (CH values and the RXQUAL, SIGN_VAR and C values (see subclause 6.5.8.3.1) to the network in the Channel Quality Report included in the PACKET DOWNLINK ACK/NACK message.

*** Next modified sub-clause ***

6.6.4.8.2
Downlink Packet Transfer

The transmission of a packet to an MS in the Ready state is initiated by the network using a packet downlink assignment message.  In case there is an uplink packet transfer in progress, the packet downlink assignment message is transmitted on PACCH. Else, if the MS is camping on PCCCH, the Packet Downlink Assignment message is transmitted on PCCCH. Else, the Immediate Assignment message is transmitted on CCCH. Else, for a DTM MS in dedicated mode, the assignment message is transmitted on the main DCCH. The packet downlink assignment message includes the list of PDCH(s) that will be used for downlink transfer.  The Timing Advance and Power Control information is also included, if available. Otherwise, the MS may be requested to respond with a Packet Control Acknowledgement (see also Subclause 6.5.7 on timing advance procedures). The MS multislot capability needs to be considered.

The network sends the RLC/MAC blocks belonging to one Temporary Block Flow on downlink on the assigned downlink channels.

Multiplexing the RLC/MAC blocks destined for different MSs on the same PDCH downlink is enabled with an identifier, e.g. TFI, included in each RLC/MAC block. The interruption of data transmission to one MS is possible.

The acknowledged (i.e. selective ARQ operation) and unacknowledged RLC/MAC mode operation is described in Subclauses 6.6.4.5 and 6.6.4.6. The sending of the Packet Downlink Ack/Nack message is obtained by the occasional network initiated polling of the MS. The MS sends the Packet Downlink Ack/Nack message in a reserved radio block which is allocated together with polling. Unassigned USF value is used in the downlink radio block which corresponds to the reserved uplink radio blocks. Further, if the MS wants to send some additional signalling or uplink data, it may be indicated in the Packet Downlink Ack/Nack message.

Figure 27 shows an example of message sequence for (multislot) downlink data transfer with one resource reallocation and possible RLC Data Block re-transmissions.
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Figure 27: An example of downlink data transfer

*** Next modified sub-clause ***

6.8
PTM-M Data Transfer

NOTE:
The stage 3 specification for PTM-M data transfer is left for phase 2 of GPRS specification.

PTM-M data, in the form of individual LLC frames, is mapped into RLC/MAC-PTM_DATA primitive and distributed from SGSN to the BSS representing the cells that are defined by a geographical area parameter. To the cells concerned, the BSS for each PTM-M LLC frame:

-
Optionally, sends a “PTM-M new message" indicator on all individual paging channels on PCCCH and CCCH. The indication refers to a PTM-M notification channel PNCH on PCCCH or NCH on CCCH, where a notification for the new PTM-M message can be received.

If the indicator option is not supported, or if an MS can not receive the indicator when expected, e.g. because the corresponding block in the multiframe structure is used for other purposes than paging, the MS must read the notification channel.

-
Sends a PTM-M notification on PNCH or NCH. The notification has the form of a Packet Resource Assignment for the PTM-M LLC frame. The notification includes a group identity IMGI, a unique LLC frame identifier (in the form of an N-PDU number together with a segment offset, see GSM 04.65) and an allocation of a TFI to be used in all RLC blocks of the LLC frame.
-
Transmits the PTM-M LLC frame on the assigned downlink resources.
Transfer of PTM-M data is carried out without any ARQ on the RLC/MAC  and LLC layers. Instead, each LLC frame is retransmitted a specified number of times. For each retransmission, the above procedure is performed.  The PTM-M notification (resource assignment)  includes the unique LLC frame identifier as in the first transmission but a new allocation of TFI.
An MS accumulates correctly received RLC blocks from each transmission to assemble an LLC frame.

The dimensioning of PNCH shall be scaleable depending on capacity requirements. 

An NCH may, if capacity allows, be used as a shared notification channel for PTM-M and Advanced Speech Call Items (ASCI).

An MS only interested in PTM-M needs to listen only to PNCH/NCH.
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