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	*** First Change ***


3
Abbreviations, symbols and definitions

3.1
Abbreviations

In addition to abbreviations in 3GPP TR 21.905 [1] and 3GPP TS 22.060 [2] the following abbreviations apply:

ARQ
Automatic Repeat reQuest

BCS
Block Check Sequence

BEC
Backward Error Correction

BH
Block Header

BTTI
Basic Transmission Time Interval
CCN
Cell Change Notification

CFCCH
Compact Frequency Correction Channel

CPAGCH
Compact Packet Access Grant Channel

CPBCCH
Compact Packet Broadcast Control Channel

CPCCCH
Compact Packet Common Control Channel

CPPCH
Compact Packet Paging Channel

CPRACH
Compact Packet Random Access Channel

CSCH
Compact Synchronization Channel

CS-i
GPRS Coding Scheme i
CU
Cell Update

DAS-i
EGPRS2 Downlink level A modulation and coding Scheme i
DBS-i
EGPRS2 Downlink level B modulation and coding Scheme i
DLMC
Downlink Multi Carrier

DTM
Dual Transfer Mode

eDRX
Extended Discontinuous Reception
EGPRS
Enhanced GPRS

EGPRS2
Enhanced GPRS phase 2
eTFI
Extended Temporary Flow Identity
FANR
Fast Ack/Nack Reporting

FBI
Final Block Indicator

FH
Frame Header

GGSN
Gateway GPRS Support Node

HCS
Header Check Sequence

HSR
Higher Symbol Rate
IR
Incremental Redundancy

LLC
Logical Link Control

MAC
Medium Access Control

MBMS
Multimedia Broadcast/Multicast Service

MCS-i
EGPRS Modulation and Coding Scheme i
MPRACH
MBMS Packet Random Access Channel

NSS
Network and Switching Subsystem

PACCH
Packet Associate Control Channel

PAGCH
Packet Access Grant Channel

PAN
Piggy-backed Ack/Nack

PBCCH
Packet Broadcast Control Channel

PC
Power Control

PCCCH
Packet Common Control Channel

PCS
PAN Check Sequence
PDCH
Packet Data Channel

PDTCH
Packet Data Traffic Channel

PDU
Protocol Data Unit

PEO
Power Efficient Operation

PFC
Packet Flow Context

PFI
Packet Flow Indentifier

PL
Physical Link

PPCH
Packet Paging Channel

PRACH
Packet Random Access Channel

PSI
Packet System Information

PSM
Power Saving Mode

PTCCH
Packet Timing Advance Control Channel

p-t-m
point-to-multipoint

RLC
Radio Link Control

RTTI
Reduced Transmission Time Interval
SGSN
Serving GPRS Support Node 

SNDC
Subnetwork Dependent Convergence

TA
Timing Advance

TBF
Temporary Block Flow

TFI
Temporary Flow Identity

TTI
Transmission Time Interval

UAS-i
EGPRS2 Uplink level A modulation and coding Scheme i
UBS-i
EGPRS2 Uplink level B modulation and coding Scheme i
USF
Uplink State Flag

A PEO/EC-GSM capable MS in a cell that supports the PEO/EC-GSM feature that has negotiated a power saving feature (i.e. eDRX or PSM - see 3GPP TS 23.060) with the network is considered to be in PEO/EC-GSM operation.
	***Next Change ***


3.3.8
Power Efficient Operation (PEO)
3.3.8.1
General
Power Efficient Operation (PEO) is used by a MS to reduce its power consumption through the use of relaxed mobility requirements (see 3GPP TS 44.018), one phase system access and a power saving feature while in idle mode. The power saving feature consists of either extended DRX (eDRX – see 3GPP TS 45.002) or Power Saving Mode (PSM – see 3GPP TS 23.682), and a PEO capable mobile station shall support both. A PEO capable MS in a cell that supports PEO that has negotiated a power saving feature (i.e. eDRX or PSM - see 3GPP TS 23.060) is said to have enabled PEO. 
A cell indicates its support of PEO by including the PEO_DSC field in the SI13 Rest Octets IE. In this case it supports the reception of an EGPRS PACKET CHANNEL REQUEST message indicating ‘PEO One Phase Access Request’ (see 3GPP TS 44.018 and 3GPP TS 44.060) from a mobile station attempting packet access. After successfully negotiating a power saving feature or while performing NAS signalling in an attempt to enable a power saving feature while in a cell that supports PEO, a mobile station that supports PEO shall only attempt packet access using this RACH message.
When eDRX is supported, the number of blocks per 51-multiframe reserved for AGCH is subject to the requirement that all cells in the routing area shall have the same number of paging blocks per 51-multiframe (see 3GPP TS 45.002).
DTM is not supported in PEO.

Support of PEO is optional for the mobile station and the network.

The mobile station may disable the relaxed mobility requirements specific to PEO at any time in which case it operates as if it was in a cell that doesn’t support PEO.
Inter-RAT measurements and reporting is not supported in PEO.
	***Next Change ***


6.2
Radio Resource operating modes

Radio Resource (RR) management procedures are characterised by two different RR operating modes. Each mode describes a certain amount of functionality and information allocated. RR procedures and RR operating modes are specified in 3GPP TS 24.007 [5].

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 assigned 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 LLC PDUs which, implicitly, may trigger the establishment of one or more TBFs and transition to packet transfer mode.

In packet idle mode, an MS capable of multiple TBF operation may request the establishment of one or more uplink TBFs during a two-phase access.
In packet idle mode, the MS listens to the PBCCH and to the paging sub-channel for the paging group the MS belongs to in idle mode. If PCCCH is not present in the cell, the mobile station listens to the BCCH and to the relevant paging sub-channels. 

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 3GPP TS 44.018 [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. A MS that has enabled PEO belongs to GPRS MS class B or Class C (see TS 44.018 [6]).
6.2.2
Packet transfer mode

Packet transfer mode is not applicable to a mobile station supporting DTM that has an ongoing RR connection. A DTM mobile station with an ongoing RR connection and with packet resources assigned is in dual transfer mode (see 6.2.3).

In packet transfer mode, the mobile station is assigned radio resources providing one or more Temporary Block Flows where each TBF may operate on one or more physical channels.  Continuous transfer of one or more LLC PDUs is possible. Concurrent TBFs (i.e. one uplink TBF and one downlink TBF) may be established in opposite directions when a mobile station does not support multiple TBF procedures. Multiple concurrent uplink and downlink TBFs may be established when a mobile station does support multiple TBF procedures. Transfer of LLC PDUs in RLC acknowledged, RLC unacknowledged or RLC non-persistent mode is provided. If a mobile station supports multiple TBF procedures and has two or more ongoing TBFs they shall use either GPRS TBF mode or EGPRS TBF mode (i.e. mixing of GPRS and EGPRS TBF modes shall not be supported).

When selecting a new cell, a mobile station leaves the packet transfer mode, enters the packet idle mode where it switches to the new cell, reads the system information and may then resume to packet transfer mode in the new cell.

While operating in packet transfer mode, a mobile station belonging to GPRS MS class A may simultaneously enter the different RR service modes defined in 3GPP TS 44.018. 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. A MS that has enabled PEO belongs to GPRS MS class B or Class C (see TS 44.018 [6]).
6.2.3
Dual transfer mode

In dual transfer mode, the MS has an ongoing RR connection and is assigned radio resource providing one or more Temporary Block Flows where each TBF may operate on one or more physical channels. Continuous transfer of one or more LLC PDUs is possible. Concurrent TBFs (i.e. one uplink TBF and one downlink TBF) may be established in opposite directions. Multiple concurrent uplink and downlink TBFs may be established for a mobile station that supports multiple TBF procedures. Transfer of LLC PDUs in RLC acknowledged, RLC unacknowledged or RLC non-persistent mode is provided.

While in dual transfer mode the MS performs all the tasks of dedicated mode. In addition, upper layers can require:

-
the release of all the packet resources, which triggers the transition to dedicated mode.

-
the release of the RR resources, which triggers the transition to idle mode and packet idle mode.

When handed over to a new cell, the MS leaves the dual transfer mode, enters the dedicated mode where it switches to the new cell, may read the system information messages sent on the SACCH and may then enter dual transfer mode in the new cell.
Dual transfer mode shall not be used when a MS has enabled PEO.
	***Next Change ***


6.5.6.3
Optional measurement reports and network controlled cell re-selection

It shall be possible for the network to order the mobile stations to send measurement reports to the network and to suspend its normal cell re-selection, and instead to accept decisions from the network. This applies to both Packet idle mode and Packet transfer mode. An exception is the case of a MS that has enabled PEO in which case only NC0 shall be used.
The degree to which the mobile station shall resign its radio network control shall be variable, and be ordered in detail by the parameter NETWORK_CONTROL_ORDER.

Two sets of parameters are broadcast on PBCCH and are valid in Packet transfer and Packet idle modes respectively. NETWORK_CONTROL_ORDER can also be sent individually to an MS on PACCH, in which case it overrides the broadcast parameter.

When a class A mobile station is simultaneously involved in a circuit switched service and in a GPRS transfer, the network controlled cell re-selection procedures (NC1 or NC2 modes of operation) should not be used.

 In this case, handover for the circuit switched service has precedence over GPRS network controlled cell re-selection, and the MS shall stop sending measurement reports and ignore cell change orders.

	***Next Change ***


6.5.10
Discontinuous Reception (DRX)

NOTE:
The text in this subclause is informative. The normative text is in 3GPP TS 45.002 [11]. Where there is a conflict between these descriptions, the normative text has precedence.

DRX (sleep mode) shall be supported when the MS is in Packet Idle mode. DRX is independent from MM states Ready and Standby.

Negotiation of DRX parameters is per MS. An MS may choose to use DRX or not together with some operating parameters. The following parameters are established:

-
DRX/non-DRX indicator
It indicates whether the MS uses DRX or not.

-
DRX period
A conditional parameter for MSs using DRX to determine the right paging group. The DRX period is defined by the parameter SPLIT_PG_CYCLE or BS_PA_MFRMS (see Table 5). An exception is the case of a MS that has enabled eDRX in which case the DRX period is defined by the eDRX cycle value negotiated by the the MS with the network using NAS signaling (see 3GPP TS 24.008 and 3GPP TS 45.002).
-
Non-DRX timer
A conditional parameter for MSs using DRX to determine the time period within which the non-DRX mode is kept after leaving the Transfer state. The support for this feature is optional on the network side and the information about the maximum supported value for the timer in the cell is broadcast on PBCCH. 

An MS in DRX mode is only required to monitor the radio blocks defined by its paging group as defined in 3GPP TS 45.002 [11].

Paging group definition based on SPLIT_PG_CYCLE is optional on CCCH for both BTS and MS. If not supported, the definition based on BS_PA_MFRMS  shall be used. The parameters used to define the paging group for GPRS are shown in the Table 5, together with the corresponding GSM parameters. BS_PCC_CHANS is the number of PDCHs containing PCCCH. For Compact, BS_PCC_CHANS is the number of radio frequency channels per cell carrying CPCCCHs including the radio frequency channel carrying the CPBCCH. For a MS that has enabled eDRX, the parameters used to define the paging group on a given CCCH are IMSI, PCH blocks per 51-multiframe and the number of 51-MF associated with its negotiated eDRX cycle (see 3GPP TS 45.002).
An MS in non-DRX mode is required to monitor all the radio blocks where PCCCH or (for Compact) CPCCCH may be mapped on the PDCH defined by its paging group.

When page for circuit-switched services is conveyed on PPCH, it follows the same scheduling principles as the page for packet data. The same is valid for scheduling of resource assignments for downlink packet transfers for MSs in Ready State (i.e. where no paging is performed).

NOTE:
Paging reorganisation may be supported in the same way as for circuit switched GSM.

Table 5: Parameters for DRX operation (eDRX not used)
	Parameter
	GPRS
	Corresponding GSM parameters

	
	PCCCH
	CCCH
	CCCH

	DRX period
	SPLIT_PG_CYCLE 
	BS_PA_MFRMS      *) SPLIT_PG_CYCLE **)
	BS_PA_MFRMS

	Blocks not available for PPCH or CPPCH per multiframe
	BS_PAG_BLKS_RES    + BS_PBCCH_BLKS
	BS_AG_BLKS_RES
	BS_AG_BLKS_RES

	Number of physical channels containing paging;

or

for Compact, number of radio frequency channels per cell carrying CPCCCHs including the radio frequency channel carrying the CPBCCH.
	BS_PCC_CHANS
	BS_CC_CHANS
	BS_CC_CHANS



*)

Only when DRX period split is not supported.

**)
Only when DRX period split is supported.

	*** Last Change ***


6.6.4.7
Mobile Originated Packet Transfer

6.6.4.7.1
Uplink Access

6.6.4.7.1.1
On the (P)RACH

This sub-clause applies to all mobile stations in packet idle mode. It also applies to class A mobiles stations in dedicated mode if they are not DTM capable.
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Figure 23: Access and assignment for the one or two phase packet access, uplink packet transfer

An MS initiates a packet transfer by making a Packet Channel Request on PRACH or RACH. The network responds on PAGCH or AGCH respectively. It is possible to use one or two phase packet access method (see Figure 23). However, a MS that has enabled PEO shall only use the one phase packet access method.
In the one phase access, the Packet Channel Request is responded by the network with the Packet Uplink Assignment reserving the resources on PDCH(s) for uplink transfer of a number of Radio blocks. The reservation is done accordingly to the information about the requested resources that is comprised in the Packet Channel Request. On RACH, there is only two cause values available for denoting GPRS, which can be used to request limited resources or two phase access. On PRACH, the Packet Channel Request may contain more adequate information about the requested resources and, consequently, uplink resources on one or several PDCHs can be assigned by using the Packet Uplink Assignment message.

In the two phase access, the Packet Channel Request is responded with the Packet Uplink Assignment which reserves the uplink resources for transmitting the Packet Resource Request. A two phase access can be initiated by the network or a mobile station. The network can order the MS to send Packet Resource Request message by setting parameter in Packet Uplink Assignment message. Mobile station can request two phase access in Packet Channel Request message. In this case, the network orders MS to send Packet Resource Request message.

The Packet Resource Request message carries the complete description of the requested resources for the uplink transfer. The MS can indicate the medium access method, it prefers to be used during the TBF. The network responds with the Packet Uplink Assignment reserving resources for the uplink transfer and defining the actual parameters for data transfer (e.g. medium access mode).

When the network supports multiple TBF procedures a mobile station that supports multiple TBF procedures may request multiple uplink TBFs by sending a Packet Resource Request message during a two-phase access. In this case the Packet Resource Request message carries the PFI and channel request description for each requested uplink TBF. The network may respond with one or more instances of a MULTIPLE TBF UPLINK ASSIGNMENT message.  These assignment messages always include an indication of the PFI associated with each uplink TBF for which resources are being allocated.
If there is no response to the Packet Channel Request within predefined time period, the MS makes a retry after a random backoff time. 

On PRACH there is used a 2-step approach including a long-term and a short-term estimation of the persistence (see Figure 24). The optimal persistence of the mobile stations is calculated at the network side. 
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Figure 24a: Basic principle of random access traffic control

The actual persistence values depend on:

-
the priority i of the packet to be transmitted;

-
the amount of traffic within higher priority classes;

-
the amount of traffic within the own priority class.

Optionally, the existing backoff algorithm on RACH can be used on PRACH.

On RACH, the existing backoff algorithm shall be used.

Occasionally, more Packet Channel Requests can be received than can be served. To handle this, a Packet Queuing Notification is transmitted to the sender of the Packet Channel Request. The notification includes information that the Packet Channel Request message is correctly received and Packet Uplink Assignment may be transmitted later. If the Timing Advance information becomes inaccurate for an MS, the network can send Packet Polling Request to trigger the MS to send four random access bursts. This can be used to estimate the new Timing Advance before issuing the Packet Uplink Assignment.  

