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GERAN Iu Mode Paging Principles

1 Introduction

The goal of this contribution is to summarise how paging shall be done in GERAN Iu mode. Also paging co-ordination between CS and PS domains is briefly described.

2 Background

The GERAN Stage 2 defines that RRC states that are related to paging are: RRC GRA_PCH, RRC Cell_Shared and Idle mode.

3 Paging procedures

The selection of CCCH or PCCCH and used paging procedures are proposed to be dependent on the RRC state, and whether the PCCCH is supported in the cell or not. 
The used channels should not depend on the domains the MS is attached. The following scenario highlights one problem with attach based channel selection:

1. MS establishes RRC connection, and attaches to PS domain.

2. RRC connection is closed down, GERAN removes all information related to that MS (PS domain attach remains).

3. MS establishes RRC connection, and attaches to CS domain.

4. MS is now attached to PS domain, but GERAN does not know it. Thus the camping and paging channel selection can not be based on attached domains. 
3.1 Idle mode paging

MS operating in Iu mode shall camp on CCCH, and GERAN shall page the MS on CCCH (usage of PCCCH is FFS).

In Idle Mode the MS is identified by non-access stratum identities such as IMSI, TMSI and P-TMSI.

3.2 RRC Cell_Shared State paging

MS operating in Iu mode shall camp on PCCCH, and GERAN shall page the MS on PCCCH, if PCCCH is supported in cell. If PCCCH is not supported, then procedures on CCCH shall be used.
On PCCCH or CCCH, no paging is used in Cell_Shared state for PS domain (Iu-ps), but resource allocations (with PACKET DOWNLINK ASSIGNMENT message on PCCCH, or with IMMEDIATE ASSIGNMENT message on CCCH) are done. In case of CS domain (Iu-cs) call, the paging shall be used. 
3.3 RRC GRA_PCH State paging

In this state, if the network wants to initiate any activity, it shall make a paging request on the PCCCH logical channel within the GRA where the MS is. The identifier used in the paging is G-RNTI.
MS operating in Iu mode shall camp on PCCCH, and GERAN shall page the MS on PCCCH, if PCCCH is supported in cell. If PCCCH is not supported, then procedures on CCCH shall be used. 
3.4 Timers related to RRC states

No READY timer, or corresponding new timer in RRC, that would cause transition from RRC Cell_Shared to RRC GRA_PCH state is proposed to exist Iu mode. The MS shall stay in RRC Cell_Shared state as long it receives in Cell Update Confirm message a order to change to RRC GRA_PCH state.

There is however a need to do periodical Cell Updates while staying long time in one cell. I.e. there must be possibility to supervise that the MS is still reachable in the cell. This requires a periodical Cell Update timer to RRC. This timer should be controllable by the operator, and there should be also the option disable periodical updates totally. 

There is also a need for periodical GRA Updates in GRA_PCH state. This requires a periodical GRA Update timer to RRC. This timer should be controllable by the operator, and there should be also the option disable periodical updates totally.

3.5 Paging Co-ordination

CS and PS pagings are co-ordinated by UTRAN. The paging co-ordination is using optionally Gs interface.

In GERAN Iu mode the pagings must be co-ordinated also by RRC without the Gs interface. 

In the following is described how the paging is done on the air interface:

· In RRC Cell_Dedicated state paging (from the other CN domain where the current connection is) is send on FACCH using RRC message (PACKET NOTIFICATION message). 

· In RRC Cell_Shared state, when active TBF exists (i.e. active PS domain connection exists), paging from the CS domain is send on PACCH using MAC message (RRC message would be also possible, but does not bring any benefits). 

· In Cell_Shared state, when no active TBF exists, paging from the CS domain is send on PCCCH using MAC message. (PS domain uses packet channel allocation.)

