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Changes to 44.118 for Paging

Introduction

This paper intends to bring the draft version on 3GPP TS 44.118 v 0.0.1 into line with the agreements reached at TSG GERAN #7.

Description of changes

The following changes have been made based upon agreements reached during the last few GERAN meetings:

· Clarification of when an MS is paged on PACCH/PCCCH or SRB2.  An MS in RRC-Cell_Shared is paged on the PACCH or PCCCH and not SRB2 to avoid a coupling between RRC and MAC states in the BSC.

· DEDICATED PAGING MESSAGE proposed for inclusion into the specification along with the following new IE’s:

-
Paging Cause

-
CN Domain identity

-
Paging Record Type Identifier

Work still required

Paging information in the RLC/MAC specification (3GPP TS 44.060) needs to be updated to include an Iu mode paging section including the following

-
Definition of new IE’s in packet paging request message

-
DRX procedures need to be updated.

7.5
Paging procedure


7.5.1 
General

The GERAN will start a paging request procedure to trigger:

· an Initial Direct Transfer procedure for CN originated paging; or

· a Cell update procedure for GERAN initiated paging.
Paging is done by GERAN on the PCCCH or PACCH (when available) when the MS is in RRC-Idle mode, RRC-Cell_Shared state or RRC-GRA_PCH state; and on SRB2 when the MS is in RRC-Cell_Dedicated state.

7.5.2
Paging initiation in RRC-Idle, RRC-Cell_Shared or RRC-GRA_PCH state
The paging initiation in RRC-Idle mode, RRC-Cell_Shared or RRC-GRA_PCH state  is done by sending a PAGING REQUEST service primitive to the MAC layer.
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Figure 7.5.1/3GPP TS 44.118:
Paging Request procedure
7.5.2.1
General

This procedure is used to initiate transmission of paging information by the MAC to an MS in RRC-idle mode, RRC-Cell_Shared state, or RRC-GRA_PCH state. Upper layers in the network may request paging, to e.g. establish a signalling connection between a mobile station and the CN. GERAN may initiate paging of an MS in RRC-GRA_PCH state or {RRC-Cell_Shared, MAC-Idle state} to trigger a Cell Update procedure in order to establish a signalling connection between the network and this MS.

7.5.2.2
Initiation

GERAN RRC initiates the paging procedure by transmitting a PAGING REQUEST service primitive to the MAC sublayer.

In the PAGING REQUEST service primitive, the GERAN RRC shall set the IE "MS identity", the IE "CN domain identity", optionally the IE "Paging cause" and optionally the IE "Paging Record Type Identifier" respectively to the MS identity, the CN domain Indicator, the Paging Cause and the Paging Record Type Identifier received from upper layers.

If no cause for paging is received from upper layers, and the paging was initiated by the CN, the GERAN RRC shall set the IE "Paging cause" to the value "Terminating – cause unknown".
If the paging message is originated by the GERAN, then no paging cause shall be included in the paging request service primitive.
7.5.2.3
Reception of a PAGING INDICATION service primitive

An MS in RRC-idle mode, RRC-GRA_PCH state, or RRC-Cell_Shared state shall receive the paging information in a PAGING INDICATION service primitive from the MAC layer.

If the MS is in RRC-idle mode, for each MS paged in the PAGING INDICATION, the MS shall:
-
if the IE "MS Identity" is present in the message and it is a CN identity: 
-
compare the IE "MS identity" with all of its allocated CN MS identities;

-
if one match is found:

-
indicate reception of paging; and

· forward the IE "MS identity", the IE "CN domain identity" ", the IE "Paging Record Type Identifier" and the IE “Paging cause” to upper layers and;
- 
ignore any other paging information that may be present in the message;
-
otherwise:

-
ignore the paging.
If the MS is in RRC-Connected mode, for each MS paged in the PAGING INDICATION, the MS shall:
-
if the IE "MS Identity" is a GERAN identity and if this G-RNTI is the same as the G-RNTI allocated to the MS:
-
indicate reception of paging;

-
forward  the IE "CN domain identity", the IE "Paging Record Type Identifier" and the IE “Paging cause” to upper layers; and
-
ignore any other paging information that may be present in the message;

-
otherwise:

-
ignore the paging.

7.5.3
Paging initiation in RRC-Cell_Dedicated state
The paging initiation at layer 3 is done by sending a DEDICATED PAGING REQUEST message on SRB 2.
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Figure 7.5.2/3GPP TS 44.118: Dedicated Paging Request procedure

7.5.3.1
General

This procedure is used to transmit dedicated paging information to one MS in RRC-Cell_Dedicated state.
7.5.3.2
Initiation
For an MS in RRC-Cell_Dedicated state GERAN initiates the procedure by transmitting a DEDICATED PAGING REQUEST message on the SRB2 assigned to the MS. If not stated otherwise, the GERAN may initiate the DEDICATED PAGING REQUEST when another RRC procedure is ongoing, and in this case the state of the latter procedure shall not be affected.

In the DEDICATED PAGING REQUEST, the GERAN RRC shall set the IE "Paging cause”, the IE "MS identity", the IE "CN domain identity", the IE "Paging Record Type Identifier" respectively to the Paging Cause, the MS identity, the CN domain Indicator and the Paging Record Type Identifier received from upper layers.
If no cause for paging is received from upper layers, GERAN RRC shall set the IE "Paging cause" to the value "Terminating – cause unknown".
7.5.3.3
Reception of a DEDICATED PAGING REQUEST message by the MS

When the MS receives a DEDICATED PAGING REQUEST message on SRB 2, it shall not affect the state of any other ongoing RRC procedures, if not stated otherwise.

Upon receipt of a DEDICATED PAGING REQUEST the MS shall:

-

-
indicate reception of paging;

-
forward the IE "MS identity", the IE “Paging cause”, the IE "CN domain identity" and the IE "Paging Record Type Identifier"  to upper layers; and


-
ignore any other paging information that may be present in the message;





7.5.4
Abnormal cases

7.5.4.1
Invalid PAGING REQUEST message

Note:
FFS

7.5.4.2
Invalid DEDICATED PAGING REQUEST message

If the MS receives a DEDICATED PAGING REQUEST message, which contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE, the MS shall perform procedure specific error handling as follows:

-
transmit an RRC STATUS message on the uplink SRB2;

-
include the IE "Identification of received message"; and

-
set the IE "Received message type" to DEDICATED PAGING REQUEST; and

-
include the IE "Protocol error information" of which the content is set to the value of the variable PROTOCOL_ERROR_INFORMATION.

-
when the RRC STATUS message has been submitted to lower layers for transmission:

-
continue with any on-going processes and procedures as if the invalid DEDICATED PAGING REQUEST message was not received.


X.X.X.X

Dedicated Paging

This message is used to page an MS in RRC-connected mode, when using the FACCH, FACCH-shared or SDCCH for CN originated paging. 

RLC mode: Acknowledged


Logical channel: FACCH, FACCH-shared, or SDCCH 

Radio Bearer:
SRB2

Direction: GERAN ( MS

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Message Type
	MP
	
	Message Type
	

	UE information elements
	
	
	
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	

	Integrity check info
	CH
	
	Integrity check info 10.3.3.16
	

	Paging cause
	MP
	
	Paging cause 10.3.3.22
	

	CN Information elements
	
	
	
	

	CN domain identity
	MP
	
	CN domain identity 10.3.1.1
	

	Paging Record Type Identifier
	MP
	
	Paging Record Type Identifier 10.3.1.10
	


x.x.x.x

Paging cause

Cause for a CN originated page.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Paging cause
	MP
	
	Enumerated(

Terminating Conversational Call,

Terminating Streaming Call,

Terminating Interactive Call,

Terminating Background Call, Terminating High Priority Signalling,

Terminating Low Priority Signalling,

Terminating – cause unknown

)
	


x.x.x.x

CN domain identity

Identifies the type of core network domain.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CN domain identity
	MP
	
	Enumerated (CS domain, PS domain)
	


x.x.x.x

Paging record type identifier

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Paging record type identifier
	MP
	
	Enumerated (IMSI (GSM-MAP), TMSI (GSM-MAP)/ P-TMSI, IMSI (DS-41), TMSI (DS-41))
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