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Introduction

GPRS standard defines three different network operation modes, 3GPP 03.60 chapter 6.3.3.1.

Table 1: Network Operation Modes

Mode
Circuit Paging Channel
GPRS Paging Channel
Paging co-ordination


Packet Paging Channel
Packet Paging Channel


(
CCCH Paging Channel
CCCH Paging Channel
Yes


Packet Data Channel
Not Applicable


((
CCCH Paging Channel
CCCH Paging Channel
No

(((
CCCH Paging Channel
Packet Paging Channel
No


CCCH Paging Channel
CCCH Paging Channel


Network operation modes define the network and MS behaviour in different network configurations. This is needed because of two optional features in GPRS standards: 

· Gs interface between SGSN and MSC (Gs interface enables the paging co-ordination)

· Packet Control Channels (PCCCH)

Network and mobile station (MS) behaviour is remarkably different in these different modes. Mode I provides the best service since the MS can be attached simultaneously both CS and GPRS services and the MS can also use both services sequentially i.e. the MS is able to receive the CS paging also when in GPRS packet transfer mode. This is not possible in network operation mode II since CS pagings are sent on CCCH paging channel also when the MS is in packet transfer mode. However, the MS is able to receive both CS and GPRS paging while in packet idle mode.

In network operation mode III, the MS  is not able to listen both CS and GPRS paging channels in packet idle mode when PCCCH is allocated in the cell. Therefore, the MS has to revert either pure GSM or Class C mobile. This revert has to be done either automatically or by user choice. See 3GPP 02.60.

Network operation mode III

Following problems are experienced when network is operating in mode III i.e. no Gs interface but PCCCH allocated in the cell:

1. User experience

Because of reasons explained in previous chapter, the user experience of GSM and GPRS service is not satisfactory when network is operating in mode III. Reverting the MS into the Class C (only GPRS) is not feasible for normal GSM/GPRS dual mode terminals. It is more likely that the mobile user prefers the speech service, therefore detaching the GPRS service. This transition between modes is very unfriendly to the user.

2. Signalling load

Cell reselection between cells belonging to the different routing areas and having different network operation modes (NMO) will increase the signalling drastically. When MS moves from NMO-2 cell to NMO-3 cell, MS has to make either GPRS detach or IMSI detach. Vice versa, MS has to make either IMSI or GPRS attach when leaving NMP-3 cell. MS to also makes the PDP context activation/deactivation together with GPRS Attach/Detach. This increases the signalling quite heavily in routing area borders.

Because of these reasons, it is proposed that network operation mode III shall not be used in any GPRS network. This has been already understood by operators and network manufacturers. However, MS has to be able to operate also in NMO-3 network as long as GPRS standards give the opportunity to use that in GPRS network.

Conclusions

It is proposed that network operation mode III shall not be used in GPRS networks. It has been already understood by operators that NMO-3 does not provide sufficient service quality. 

NMO-3 can not be completely removed from GPRS standards because the removal would cause changes to the signalling therefore causing compatibility problems for existing GPRS networks and mobiles. Therefore, it is proposed that it should be stated in GPRS specification that NMO-3 shall not be used and GPRS mobiles shall not be required to support it. That could be stated e.g., in 3GPP 03.60 chapter 6.3.3.1. 

This proposal will not affect to the introduction of GPRS service. It is expected that all GPRS networks are supporting Gs interface when PCCCH support is introduced.

CR to 03.60 v.6.7.0

6.3.3.1
Paging Co-ordination

The network may provide co-ordination of paging for circuit-switched and packet-switched services. Paging co-ordination means that the network sends paging messages for circuit-switched services on the same channel as used for packet-switched services, i.e., on the GPRS paging channel or on the GPRS traffic channel, and the MS needs only to monitor that channel. Three network operation modes are defined:

-
network operation mode I: the network sends a CS paging message for a GPRS-attached MS, either on the same channel as the GPRS paging channel (i.e., the packet paging channel or the CCCH paging channel), or on a GPRS traffic channel. This means that the MS needs only to monitor one paging channel, and that it receives CS paging messages on the packet data channel when it has been assigned a packet data channel;

-
network operation mode II: the network sends a CS paging message for a GPRS-attached MS on the CCCH paging channel, and this channel is also used for GPRS paging. This means that the MS needs only to monitor the CCCH paging channel, but that CS paging continues on this paging channel even if the MS has been assigned a packet data channel;

-
network operation mode III: the network sends a CS paging message for a GPRS-attached MS on the CCCH paging channel, and sends a GPRS paging message on either the packet paging channel (if allocated in the cell) or on the CCCH paging channel. This means that an MS that wants to receive pages for both circuit-switched and packet-switched services shall monitor both paging channels if the packet paging channel is allocated in the cell. No paging co-ordination is performed by the network. See Note 1.
Table 2: Network Operation Modes

Mode
Circuit Paging Channel
GPRS Paging Channel
Paging co-ordination


Packet Paging Channel
Packet Paging Channel


(
CCCH Paging Channel
CCCH Paging Channel
Yes


Packet Data Channel
Not Applicable


((
CCCH Paging Channel
CCCH Paging Channel
No

(((
CCCH Paging Channel
Packet Paging Channel
No

(see Note 1)
CCCH Paging Channel
CCCH Paging Channel


When the Gs interface is present, all MSC-originated paging of GPRS-attached MSs shall go via the SGSN, thus allowing network co-ordination of paging. Paging co-ordination shall be made by the SGSN based on the IMSI, and is provided independently of whether the MS is in STANDBY or in READY state. The network operates in mode I. When the Gs interface is not present, all MSC-originated paging of GPRS-attached MSs shall go via the A interface, and co-ordination of paging cannot be performed. The network shall then either:
-
operate in mode II, meaning that the packet common control channel shall not be allocated in the cell; or

-
operate in mode III, meaning that the packet common control channel shall be used for GPRS paging when the packet paging channel is allocated in the cell.

The network operation mode (mode I or II) shall be indicated as system information to MSs. The network operation mode III shall not be used. For proper operation, the mode of operation should be the same in each cell of a routeing area. 
Based on the mode of operation provided by the network, the MS can then choose, according to its capabilities, whether it can attach to GPRS services, to non-GPRS services, or to both.
Note 1: Network operation mode III shall not be used. The support of mode III is not required by the MS.
