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1. Introduction
A device may signal its requirement to operate in a power efficient manner when activating a PS domain service by performing either a special access request on the RACH (i.e. only code point ‘100’ is used by devices that support PEO or EC-EGPRS where CC1 applies to both uplink and downlink) or an access request on the EC-RACH (only devices that support EC-EGPRS). A device shall only attempt such a special access request if it is PEO (respectively EC-EGPRS) capable, is in a cell that is PEO (respectively EC-EGPRS) capable and has either already performed or is attempting to perform NAS signaling to enable a power saving feature (i.e. PSM or eDRX).
2. PS and CS Domain Operation (PEO and EC-EGPRS)
A device registers for power saving operation with the SGSN by performing NAS signaling for PS domain registration (i.e. GPRS Attach/Routing Area Update). It may also register for operation in the CS domain (i.e. using a Combined Attach) subject to the following restrictions:
· A PEO/EC-EGPRS device that is registered for CS domain services in parallel with PS domain services for which the use of power saving operation (i.e. eDRX or PSM) has been negotiated will only support MO CS services (i.e. MT CS services cannot be expected to work – see 23.060).
· If such a device originates a CS domain service then it will disable the use PS domain services until the CS domain service has been completed.
· A device that supports the PEO/EC-EGPRS feature may only perform NAS signaling that limits its operation to the PS domain (i.e. GPRS services). In this case it will not support any CS domain services nor will it be operable in a cell that does not support PEO/EC-EGPRS. 
· A device with no interest in a power saving operation will have no vested interest in using the PEO feature since the sole purpose of PEO is to extend battery lifetime.
· A device with no interest in a power saving operation may still want to use the EC-EGPRS feature due to its support for extended coverage, improved security and lowered device complexity.
· A device that supports the PEO/EC-EGPRS feature may also enable CS domain operation by performing NAS signaling that allows for both GPRS and GSM services (i.e. combined Attach). However, when initiating a CS related service, the device shall not use the special access request until the CS service has been completed (i.e. PEO/EC-EGPRS operation will remain disabled until the call ends). 
· When initiating PS domain related services the special access request shall always be used.
3. Packet Transfer Mode (PEO and EC-EGPRS)
A device that sends a special access request and receives a corresponding assignment of packet resources enters the packet transfer mode wherein both the device and BSS make use of PEO/EC-EGPRS specific functionality that caters to power savings:
· The BSS recognizes the reception of a special access request as an explicit request for the device to be managed in a power sensitive manner i.e. using either the PEO or EC-EGPRS feature as indicated by the special access request.
· The information provided within a special access request provides the BSS with everything it needs to know regarding how to manage a device in a power sensitive manner specific to the PEO or EC-EGPRS feature (i.e. the BSS does not need to request any additional device/TLLI specific information from the SGSN following the completion of contention resolution).
· A device only uses autonomous cell re-selection.
· An optimized RLC protocol and a simplified set of PACCH messages will be used (EC-EGPRS only).
· Operation in extended uplink TBF mode (i.e. after reception of a PUAN indicating the uplink data transmission has been completed) requires that a device starts monitoring the PACCH (DL radio blocks) starting with the 8th 52-MF following the 52-MF in which it received the PUAN as follows:
· PEO + EC-EGPRS CC1: monitor radio block [0 + mod (IMSI, 12)] on a single TS within each 52-MF while it remains in extended UL TBF mode.
· EC-EGPRS CC2 devices: monitor radio block [0 + mod (IMSI, 12)] on 4 TS within each 52-MF while it remains in extended UL TBF mode.
· EC-EGPRS CC3 devices: monitor radio block pair [0 + mod (IMSI, 6)] on 4 TS within each 52-MF while it remains in extended UL TBF mode.
· EC-EGPRS CC4 devices: monitor radio block quadruplet [0 + mod (IMSI, 3)] on 4 TS within each 52-MF while it remains in extended UL TBF mode.
4. Packet Idle Mode (PEO and EC-EGPRS)
Upon entering packet idle mode following the release of an uplink TBF a PEO/EC-EGPRS device makes use of discontinuous PCH/EC-PCH reception while the ready timer is running as follows:
· A MS that has enabled PEO/EC-EGPRS operation where eDRX is used supports eDRX paging cycles that can range from multiple seconds to about 52 minutes. The device supports relaxed mobility requirements while in packet idle mode as follows:
· For PEO or for EC-EGPRS when the last registered DL CC = 1 or 2 the device uses eDRX = 1.9 seconds while the Ready timer is running.
· For EC-EGPRS when the last registered DL CC = 3 or 4 the device uses eDRX = 7.5 seconds while the Ready timer is running.
· Upon expiration of the Ready timer or determining it has not been paged within any given instance of its eDRX based paging occasions the device enters the eDRX based power saving state for the time remaining until its next paging occasion (see 3GPP TS 45.002).
· A BSS that receives a DL-UNITDATA PDU containing eDRX information without any DL CC information or with DL CC = 1 or 2 shall always use eDRX = 1.9 seconds – see 3GPP TS 45.002 (i.e. it ignores the eDRX received from the SGSN).
· A BSS that receives a DL-UNITDATA PDU containing eDRX information and DL CC = 3 or 4 shall always use eDRX = 7.5 seconds – see 3GPP TS 45.002 (i.e. it ignores the eDRX received from the SGSN).
· A BSS that receives a PAGING-PS PDU containing eDRX information will use it to determine when the corresponding MS is reachable (see 3GPP TS 48.018).
· A MS that has enabled PEO/EC-EGPRS operation where PSM is used supports relaxed mobility requirements while in packet idle mode as follows:
· For PEO or for EC-EGPRS when the last registered DL CC = 1 or 2 the device uses eDRX = 1.9 seconds while the Ready timer is running.
· For EC-EGPRS when the last registered DL CC = 3 or 4 the device uses eDRX = 7.5 seconds while the Ready timer is running.
· The device uses the negotiated eDRX cycle while the Active timer is running. If an eDRX cycle has not been negotiated the device uses eDRX = 1.9 seconds while the Active timer is running.
· The device enters the PSM based power saving state upon expiration of the Ready timer if the Active timer is not used or upon expiration of the Active timer if a non-zero Active timer is used.
· A BSS that receives a DL-UNITDATA PDU containing eDRX information shall always use eDRX = 1.9 seconds for a device using PEO or using EC-EGPRS where the DL CC = 1 or 2 (i.e. for reachability purposes it ignores the eDRX received from the SGSN).
· A BSS that receives a DL-UNITDATA PDU containing eDRX information shall always use eDRX = 7.5 seconds for a device using EC-EGPRS where the DL CC = 3 or 4 (i.e. for reachability purposes it ignores the eDRX received from the SGSN).
· A BSS that receives a PAGING-PS PDU containing eDRX information (and DL CC information for EG-EGPRS devices) will use it to determine the when the corresponding MS is reachable (see 3GPP TS 48.018).
· Note that the BSS can be expected to maintain device context information for at least 1 minute following the completion of an uplink data transmission and will therefore have knowledge the last available CC information (for EC-EGPRS devices) required to deliver the LLC PDU carried within the DL-UNITDATA PDU (i.e. the SGSN may not be expected to maintain CC information for EC-EGPRS devices that make use of PSM).
When neither the ready timer or the active timer is running both the device and BSS make use of PEO/EC-EGPRS specific functionality that caters to power savings: 
· In both idle mode and packet transfer mode only autonomous cell re-selection is supported;
· In idle mode frequency and time domain correction tasks for the BCCH carrier are performed at implementation specific intervals;
· In idle mode BSIC verification for the BCCH carrier is performed at implementation specific intervals;
· In packet transfer mode the suitability of neighbour cells for cell re-selection is not evaluated;
· In idle mode the MS camps on the serving cell for as long as it remains suitable even when there are better cells.
· The next instance of device reachability is determined by the next instance of its paging occasion (eDRX) and DL CC (EC-EGPRS only) or its next uplink transmission (PSM).
If NAS signaling has enabled the use of both PSM and eDRX then PSM is considered to be enabled and the negotiated eDRX value is expected to be relatively short since it will only be used while the active timer is running.
5. Conclusion: 
CRs produced in support of the PEO and EC-EGPRS feature are targeting the introduction of device operation as described above.  
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