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Paging in GERAN

1.  Introduction

The change request presented in this document is based on current working assumptions.  A list of open issues can be found in [4]

The current working assumptions are:

· An Iu mode paging message sent on either PCH or PPCH may contain paging information for multiple MS’s in either Iu or A/Gb mode

· GERAN originated paging is indicated by the lack of a paging cause IE in the paging request received by the MS – Hence, for CN originated paging, the paging cause IE is mandatory in the paging message sent over the Um interface.

· If no Paging cause IE is included in the RANAP paging message received by GERAN, GERAN shall add the IE to the RRC or MAC Paging message with a value “cause unknown”

· RRC paging shall be carried in an RLC/MAC data block on SRB2 (FACCH-sh) or SRB0 (PPCH) and shall be carried in a LAPDm frame on SRB0 (PCH)

· MAC paging shall be triggered by RRC, upon receipt of a paging request from higher layers, and use an RLC/MAC control message (Packet Paging request)

· An Iu mode paging message shall include the following new IE’s

· “CN domain identity”  [2]

· conditionally “Paging Cause” [2]

· ffs, “Split_PG_Cycle”

· Paging messages from 44.018 and 44.060 will be reused wherever possible.

The changes are based upon the UTRAN paging specs in 25.331 and have been aligned with the GERAN RRC states and procedures.  Much of the information for this document is drawn from [1].  Also, additional IE’s for current paging messages are defined where needed and the paper proposes the inclusion of a new paging message for paging on SRB2 (DEDICATED PAGING REQUEST). 

Changes required:

- 
Inclusion of “Paging Cause” IE, “CN Domain identity” IE 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] and is described in [4]

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

[4] Paging open issues paper, GP-012xxx, Siemens

8.1.2 Paging (Iu mode)
8.1.2.1 Paging on common control channels

[image: image1.wmf] 

MS

 

GE

RAN

 

PAGING REQUEST

 


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, MAC_Idle 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 MSs 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 3GPP TS 44.018.

 
GERAN shall perform paging coordination such that an Iu mode MS shall be identified in a paging message on the common control channels with one of the following:

1. If available a G-RNTI; else
2. If available a temporary NAS identifier (TMSI/P-TMSI); else
3. An IMSI;
8.1.2.1.2
Initiation

GERAN RRC initiates the paging procedure by either:

· transmitting a PAGING REQUEST TYPE 1, 2 or 3 message on an appropriate paging subchannel on the CCCH; or
· requesting the MAC transmits a packet paging request on an appropriate paging subchannel on the 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
Note:  These values are based on unmodified paging messages from 44.018 which page only using the TMSI/PTMSI.  Values with Iu mode extensions are ffs.
GERAN may include paging information for both A/Gb mode and Iu mode MSs in a single paging message sent on the CCCH and PCCCH.

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 “CN Domain Identity” to the value received from upper layers.
For GERAN originated paging, GERAN shall not include the IE "Paging cause".  GERAN shall set the value for the IE “CN Domain Identity” to the value received from upper layers.

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.  The paging subchannels on CCCH and PCCCH are specified in 3GPP TS 45.002 and 3GPP TS 43.013
.
When the MS receives a PAGING REQUEST TYPE 1, 2 or 3, or a PACKET PAGING REQUEST message with a “Paging Cause” IE, indicating a CN originated page, 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 "CN domain identity", the IE "Mobile identity", if present the IE “Channel needed” 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 “CN Domain Identity”   and the IE "Paging record type identifier" to the upper layers;
-
ignore any other paging information that may be present in the message;
-
otherwise:

-
ignore that paging message

When the MS receives a PAGING REQUEST TYPE 1, 2 or 3, or a PACKET PAGING REQUEST message with no “paging cause” IE, indicating a GERAN originated page, it shall perform the actions as specified below.
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 “CN Domain Identity”  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.
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.

For CN originated paging, 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".  GERAN shall set the value for the IE “CN Domain Identity” to the value received from upper layers.
For GERAN originated paging, GERAN shall not include the IE "Paging cause".  GERAN shall set the value for the IE “CN Domain Identity” to the value received from upper layers.

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 REQUEST message matches any assigned MS identity
:

-
indicate reception of paging; and

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

- ignore the “dedicated paging request” message 












8.1.2.3 Paging response

ffs 
8.1.2.3.1 On receipt of a paging message on PCH/PPCH
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8.1.2.3.1 On receipt of a paging message on PACCH/FACCH/FACCH-shared
ffs
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