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Paging in GERAN

Introduction

Following the presentation of the paging concept paper [1] at the RRC drafting session,  it was decided that an initial CR defining the paging procedures for GERAN Iu mode should be prepared.  This CR can stand alone from the work on 44.018, since the Iu mode paging concept re-uses very little of the current procedures.

GERAN shall be able to page an MS in response to a CN page (CN initiated paging), or it may initiate a page upon receipt of downlink data destined for an MS in its GRA (GERAN initiated paging) or a cell which the GSC controls.

The changes proposed to the UTRAN paging procedures align the states and procedures to GERAN RRC.  Also, additional IE’s for current paging messages are defined and the paper proposes the inclusion of a new paging message for paging on SRB2 (DEDICATED PAGING REQUEST).

Identifying paging domain

It has been noted in the paging concept paper that it may not be possible to identify the initiator (GERAN or CN) of a page by simply examining the CN identifier used in the paging message, if it is used at all.  Hence it is proposed to use one of the following solutions.

i)
Paging cause needs to be added to the paging messages (Paging request type 1, 2,3 and Packet paging request) in order to identify CN and GERAN pages.  These can be added to the paging rest octets for paging request type 1, 2 and 3, but it is ffs where it is added for PACKET PAGING REQUEST.  Within the paging cause we need to identify additional paging causes for each class indicating CS and PS as well as adding a new class for GERAN paging.

Table 1 shows the IE for Paging cause used in UTRAN paging with modifications for GERAN paging.  This information when provided to the higher layers will allow the MS to know whether it can make a channel request (CS) or packet channel request (PS).  

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

	Paging cause
	MP
	
	Enumerated(

Terminating Conversational Call PS,
Terminating Conversational Call CS,
Terminating Streaming Call PS,
Terminating Streaming Call CS,
Terminating Interactive Call PS,
Terminating Interactive Call CS, 
Terminating Background Call PS,
Terminating Background Call CS, 

Terminating High Priority Signalling CS,
Terminating High Priority Signalling PS
Terminating Low Priority Signalling CS,
Terminating Low Priority Signalling PS,
Terminating GERAN, 

Terminating – cause unknown

)
	


Table 1.  Paging cause IE from 25.331 with changes for GERAN

The Paging cause IE will be 4 bits long with two spare code points for further paging causes.  

ii) 
Alternatively it is possible to use the current paging cause from 25.331 (3 bits long) and introduce a paging domain identifier as follows: 

a)
A new 2 bit field “Paging domain” which allows the MS to identify whether it is the GERAN, SGSN or MSC which is paging it.  This fields will be encoded as follows: 

 
<00-reservered

|  01-GERAN

| 10-PS Core Network

| 11-CS Core Network>

b) 
It may not be necessary to identify GERAN as a paging domain, and hence this new paging domain IE can be defined using a single bit as follows:


<0 – PS


| 1 – CS>

Which of these is chosen is ffs.

The two proposals offer a number of different options for GERAN paging which asre summarised in table 2 below.  All IE sizes are in bits.  Note that the total added to paging message is per MS.  Hence there will be between 2 to 3 octets added to a paging message addresed to 4 MS’s depending upon the solution chosen.  

It is proposed to use the paging cause as defined in [2] and the 2 bit domain indicator fo the reasons shown in the table below.  The draft CR in this document is based upon this proposal.
	Domain Indicator size
	Paging cause size
	Total added to paging messages
	Notes:

	-
	4
	4
	UTRAN RANAP changes required to allow for indication of CS and PS for each class and GERAN paging cause.

	1
	4
	5
	UTRAN RANAP changes required as above.  Duplication of CN information with the domain indicator.

	2
	3
	5
	No changes required for RANAP paging.  Can indicate GERAN initiated paging to MS by looking at the domain indicator


	1
	3
	4
	No changes to UTRAN RANAP messages required.  Have to use “terminating- cause unknown” to indicate GERAN initiated page (whether this will cause problems if a cause is actually unknown is ffs).  


Table 2: Size of additional paging cause and domain indicator IEs for GERAN paging
Open Issues 

· The open issue regarding the inclusion of split_PG_cycle and/or DRX_Cycle_length_coefficient in the paging message is still unresolved.

· How does LAPDm in the MS know that a page is destined for RRC and not RR?  Is the presence of extra IE’s enough to distinguish the difference? 

· Definition of “dedicated paging request” message is ffs.

· The identifier used in the dedicated paging message is ffs.  You cannot use a TFI for identifying the MS on a shared SRB2 (PACCH) and there may be security issues with using other identifiers (TMSI/PTMSI/G-RNTI). 

Changes required:

- 
Inclusion of Paging Cause IE, domain indicator (as defined in this proposal) and G-RNTI in the following messages:


- Packet paging request


- Paging request type 1, 2, and 3

- 
Introduction of a new “dedicated paging message” for use on SRB2.  This should be based upon the paging request type 2 message defined in [2]

Table 3 shows a summary of Paging scenarios and expected MS response which (upon agreement) will need to be expanded into a section on paging response:

	
	
	
	Paged initiated by:

	RRC Mode
	RRC State
	MAC_State
	GERAN
	CS CN
	PS CN

	Idle
	RRC-Idle
	MAC_Idle
	N/A
	Service request1
	Service Request1

	Connected
	RRC-GRA_PCH
	MAC_Idle
	Cell Update
	Service request2
	Service Request2


	
	RRC-Cell_Shared
	MAC_Idle
	ffs3
	Service request
	N/A

	
	
	MAC_Shared
	N/A
	Service request
	N/A

	
	RRC-Dedicated
	MAC_Dedicated
	N/A
	N/A
	Service request

	
	
	MAC_DTM
	N/A
	N/A
	N/A


Table 3.  A summary of paging responses given an MS state and paging entity.  Needs discussion...

References:

[1] Paging concept paper, GAHW-010273, Lucent

[2] 3GPP TS 25.331 v4.2.0 TSG RAN RRC Protocol specification

[3] 3GPP TS 44.018 v5.2.0 TSG GERAN Radio Resource Control Protocol

8.1.2 Paging
8.1.2.1 Paging on SRB0
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Figure 7: Paging

8.1.2.1.1
General

This procedure is used to transmit paging information to selected MSs in  RRC idle mode; RRC-Cell_Shared state;RRC Cell dedicated state or RRC-GRA_PCH state using the paging channel (PCH) or packet paging channel (PPCH). Upper layers in the network may request paging, to e.g. establish a signalling connection. GERAN may initiate paging for an MS in RRC-GRA_PCH or RRC-Cell_Shared, MAC_Idle (ffs) state to trigger a cell update procedure in order to establish a signalling connection. 
The paging and immediate assignment type messages contain a page mode information element. This information element controls possible additional requirements on mobile stations belonging to the paging subgroup corresponding to the paging subchannel the message was sent on. This implies that a given mobile station shall take into account the page mode information element of any message sent on its own paging subchannel whatever the nature of this message (paging messages or immediate assignment messages). This further implies that the mobile station does not take into account page mode information element of messages sent on paging subchannels other than its own paging subchannel. The requirements yielded by the page mode information element are as defined in this specification for RR (Section 3.3.2.1.1):

8.1.2.1.2
Initiation

GERAN initiates the paging procedure by either:

· transmitting a PAGING REQUEST TYPE 1, 2 or 3 message on an appropriate paging subchannel on SRB0 (CCCH); or
· transmitting a packet paging request on an appropriate paging subchannel on SRB0 (PCCCH);
GERAN may repeat transmission of a PAGING REQUEST TYPE 1, 2, 3 or a packet paging request message to a MS in several paging subchannels to increase the probability of proper reception of a page.  
GERAN may page several MSs on the same paging subchannel by sending the relevant paging message:  
PAGING REQUEST TYPE 1 for 1 - 2 MSs  
PAGING REQUEST TYPE 2 for 2 - 3 MSs 
PAGING REQUEST TYPE 3 for 4 MSs
PACKET PAGING REQUEST for 1 - 4 MSs
For CN originated paging, GERAN shall set the IE "Paging cause” to the cause for paging received from upper layers. If no cause for paging is received from upper layers, GERAN should set the value "Terminating – cause unknown".  GERAN shall set the value for the IE “paging domain” to the relevant value for the paging entity.

8.1.2.1.3
Reception of a PAGING message by the MS
An MS in RRC idle mode, RRC GRA_PCH state or RRC-Cell_Shared, MAC_Idle state shall receive the paging information for its monitored paging subchannel
..  

When the MS receives a PAGING REQUEST TYPE 1, 2 or 3, or a PACKET PAGING REQUEST message with a “Paging Domain” indicating a page from the CN, it shall perform the actions as specified below.

If the MS is in RRC idle mode, for each occurrence of the IE "Mobile Identity" included in the message the MS shall:
-
if the IE "Mobile Identity" is a CN identity:

-
compare the IE "Mobile identity" with all of its allocated CN MS identities:
-
if one match is found:

-
indicate reception of paging; and

-
forward the IE "Mobile identity", if present the IE “Channel needed”, the IE “paging domain” and the IE "Paging cause" to the upper layers;

otherwise:

-
ignore that paging message.
If the MS is in RRC connected mode, for each occurrence of the IE "Mobile Identity" included in the message the MS shall:
-
if the IE "Mobile 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; and

-
forward , the IE "Paging cause", if present the IE “Channel needed” , the IE “paging domain”   and the IE "Paging record type identifier" to the upper layers;

-
ignore any other paging information that may be present in the message;
if the IE "Mobile Identity" is a CN identity:

-
compare the IE "Mobile identity" with all of its allocated CN MS identities:
-
if one match is found:

-
indicate reception of paging; and

-
forward the IE "Mobile identity", if present the IE “Channel needed”, the IE “paging domain”   and the IE "Paging cause" to the upper layers;
-
otherwise:

-
ignore that paging message

When the MS receives a PAGING REQUEST TYPE 1, 2 or 3, or a PACKET PAGING REQUEST message with a “Paging Domain” indicating a page from the GERAN, it shall perform the actions as specified below.
Note:  GERAN can only initiate a page to an MS in connected mode, and only for the transmission of DL Data.  Hence this section is only applicable to an MS in RRC GRA_PCH state.  Whether it will also apply for RRC Cell_Shared, MAC_Idle state is ffs.  The current working assumption is that it does apply.
If the MS is in connected mode, for each occurrence of the IE "Mobile Identity" included in the message the MS shall:
-
if the IE "Mobile 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; and

-
forward the IE "Paging cause", the IE “paging domain”  and the IE "Paging record type identifier" to the upper layers;

-
send a cell update message on an SRB2; 
-
ignore any other paging information that may be present in the message;
-
otherwise:

-
ignore that paging message.
Behaviour upon receiving a paging message with a “paging cause” IE indicating “terminating-cause unknown" is ffs 
8.1.2.2 Paging on SRB2
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Figure 1.  Dedicated paging request
8.1.2.2.1
General

This procedure is used to transmit dedicated paging information to one MS in RRC Cell_Shared state or RRC Cell_Dedicated state. Upper layers in the network may request initiation of paging.

8.1.2.2.2 
Initiation

For an MS in RRC Cell_Dedicated state or RRC Cell_Shared, MAC_Shared state, GERAN initiates the procedure by transmitting a DEDICATED PAGING REQUEST message on the SRB2 assigned to the MS. When not stated otherwise elsewhere, the GERAN may initiate the MS dedicated paging procedure also when another RRC procedure is ongoing, and in that case the state of the latter procedure shall not be affected.

GERAN should set the IE "Paging cause" to the cause for paging received from upper layers. If no cause for paging is received from upper layers, GERAN should set the value "Terminating – cause unknown".

8.1.2.2.3
Reception of a DEDICATED PAGING REQUEST message by the UE

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

The MS shall:

-
If the mobile identity in the DEDICATED PAGING message matches the MS mobile identity
:

-
indicate reception of paging; and

-
forward the IE "Paging cause", the IE “paging domain” if present the IE “Channel needed” and the IE "Paging record type identifier" to upper layers.
- otherwise 

- ignore the “dedicated paging request” message 


8.1.2.2.4
Invalid DEDICATED PAGING REQUEST message

If the UE receives a DEDICATED PAGING REQUEST message, which contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 9, the UE 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 PAGING TYPE 2; and

-
set the IE "RRC transaction identifier" to the value of "RRC transaction identifier" in the entry for the DEDICATED PAGING REQUEST message in the table "Rejected transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
include the IE "Protocol error information" with contents 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 ongoing processes and procedures as if the invalid DEDICATED PAGING REQUEST message has not been received.

8.1.2.3 Paging response

ffs

X.X.X.X
DEDICATED PAGING 
This message is used to page an MS in RRC connected mode, when using the FACCH or PACCH associated with an MS for CN originated paging.


RLC- mode: Acknowledged

Logical channel: TBD

Direction: GERAN ( MS
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Message Type
	MP
	
	Message Type
	

	
	
	
	
	

	MS Identity
	MP
	
	MS identity

x.x.x.x
	Which MS identity is used is ffs

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	Needed ?

	Integrity check info
	CH
	
	Integrity check info 10.3.3.16
	This is dependent on clarification of the integrity protection concept

	Paging cause
	MP
	
	Paging cause 10.3.3.22
	

	
	
	
	
	

	Paging Domain
	MP
	
	Paging Domain x.x.x.x
	See definition in this Tdoc

	Paging Record Type Identifier
	MP
	
	Paging Record Type Identifier 10.3.1.10
	

	Channel Needed
	OP
	
	Channel Needed

x.x.x.x
	From 44.018


1 Requires the MS to Initiate an RRC connection setup procedure before sending a service request


2 Requires the MS to Initiate a cell update procedure before sending a service request


3 It is ffs whether the GERAN can send a PACKET DOWNLINK ASSIGNMENT on the AGCH without solicitation from the MS.  If not, then this shall be Cell Update.
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�PAGE \# "'Page: '#'�'"  �Page: 9��� How valid is this case?
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