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Introduction
A proposal was presented in 3GPP TSG GERAN #49 to extended the wait period for devices making low priority access [1]. In this proposal an implicit reject with extended wait period is sent via IMMEDIATE ASSIGNMENT using Packet Channel Description IE. The drawbacks with this proposal are that network and mobile would need to support some elements of GPRS and network can only assign packet resources to one mobile while implicitly rejecting all other mobiles making low priority access. With this proposal network can not assign circuit switched resources while implicitly rejecting low priority devices. This paper proposes a mechanism for achieving the same results but without the limitations if the proposal in [1].
Mechanism for conveying extended wait period
This section proposes two approaches to implicitly reject low priority devices making access or to prevent from making access for an extended period of time.
1.1 Using Immediate Assignments
The proposal is to add the implicit rejection and extended wait period information to the rest octets of the following set of messages:
· IMMEDIATE ASSIGNMENT REJECT message rest octets (see 3GPP TS 44.018 section 10.5.2.17), 
· IMMEDIATE ASSIGNMENT EXTENDED message rest octets (see 3GPP TS 44.018 section 10.5.2.18)

· IMMEDIATE ASSIGNMENT message rest octets (see 3GPP TS 44.018 section 10.5.2.16)
These messages will be used to reject only the devices that are currently making low priority access (i.e. sent one or more channel requests) or in the process of making access. The proposed extensions to IAR, IAX and IA Rest Octets are shown in Table 1, Table 2 and Table 3.
Table 1 Extension to IAR Rest Octets to convey implicit reject with extended wait period
	<IAR Rest Octets> ::=


{ 0 | 1 < Extended RA 1 : bit (5) > }


{ 0 | 1 < Extended RA 2 : bit (5) > }


{ 0 | 1 < Extended RA 3 : bit (5) > }


{ 0 | 1 < Extended RA 4 : bit (5) > }



{ null
| L
-- Receiver compatible with earlier release



| H 
-- Additions in Release 10




 < REJECT ALL LOW PRIORTY DEVICES : bit (2) >


 }


<spare padding> ;
REJECT ALL LOW PRIORITY DEVICES (2 bit field)
The presence of this field implies that all mobile stations making low priority access are rejected with the exception of the mobile station(s) explicitly addressed by this message. The implicitly rejected mobile stations are to wait for a random period defined as follows:
Bit
2 1
0 0
Reject timer selected randomly from a range 1 to 120 seconds, with resolution of 1 second
0 1
Reject timer selected randomly from a range 1 to 60 minutes, with resolution of 1 minute.
1 0
Reject timer selected randomly from a range 1 to 24 hours, with resolution of 1 hour.
1 1
Reject timer selected randomly from a range 1 to 15 days, with resolution of 1 hour.


Table 2 Extension to IAX Rest Octets to convey implicit reject with extended wait period
	<IAX Rest Octets> ::=
< Compressed_Inter_RAT_HO_INFO_IND : bit >
{ null
| L
-- Receiver compatible with earlier release

| H 
-- Additions in Release 10
 
< REJECT ALL LOW PRIORTY DEVICES : bit (2) >
 }
<spare padding> ;
REJECT ALL LOW PRIORITY DEVICES (2 bit field)
See IAR for description of this filed.


Table 3 Extension to IA Rest Octets to convey implicit reject with extended wait period
	<IA Rest Octets> ::=

{ 
LL
< Compressed_Inter_RAT_HO_INFO_IND >


| LH



{
00
< EGPRS Packet Uplink Assignment >




| 01
< Multiple Blocks Packet Downlink Assignment >




| 1
-- reserved for future use (however the value 7C for the first octet shall not be used)



}


| HL
< Length of frequency parameters : bit string (6) >



< Frequency Parameters, before time >



< Compressed_Inter_RAT_HO_INFO_IND >


| HH
{
00
< Packet Uplink Assignment >





| 01
< Packet Downlink Assignment >





| 1
< Second Part Packet Assignment > 



}

             
 { null
| L
-- Receiver compatible with earlier release



| H 
-- Additions in Release 10




< REJECT ALL LOW PRIORTY DEVICES : bit (2) >


}
              }

<spare padding>;
REJECT ALL LOW PRIORITY DEVICES (2 bit field)
See IAR for description of this filed.


1.2 Using Paging messages
The immediate assignment messages are useful when mobile station is monitoring the AGCH and this usually means the mobile station has sent one or more channel requests on the RACH hence used uplink common control resources.

This section proposes an alternative (complimentary) approach to that based on assignment messages.  Extended Access Barring  

The proposal is to add the implicit rejection and extended wait period information to the following set of messages:
· PAGING REQUEST TYPE 1 message rest octets (see 3GPP TS 44.018 section 10.5.2.23), 
· PAGING REQUEST TYPE 2 message rest octets (see 3GPP TS 44.018 section 10.5.2.24)

· PAGING REQUEST TYPE 3 message rest octets (see 3GPP TS 44.018 section 10.5.2.25)

Using Paging messages network can prevent low priority access from mobile stations with granularity of a paging. This has advantage over assignment messages in that mobile does not make use of RACH and it also has advantage over Extended Access Barring in that the reaction time is much quicker (i.e. ~2.1s) as opposed to something like 30 seconds. The proposed extension to P1, P2 and P3 Rest Octets are shown in Table 4, Table 5 and Table 6.
Table 4 Extension to P1 Rest Octets to convey implicit reject with extended wait period
	{
< P1 Rest Octets > ::=

{L I H < NLN(PCH) : bit (2) > < NLN status(PCH) : bit >}

{L I H < Priority1 ::= Priority >}

{L I H < Priority2 ::= Priority >}

{L | H < Group Call information >}
..........; for brevity, some P1 Rest octet field excluded

{
null
| L
-- Receiver compatible with earlier release


| H

-- Additions in Release 8



< Priority Uplink Access : bit >



{ 0 | 1 < ETWS Primary Notification : < ETWS Primary Notification struct > > }

} 

{
null
| L
-- Receiver compatible with earlier release


| H

-- Additions in Release 10



< REJECT ALL LOW PRIORTY DEVICES : bit (2) >

}

< spare padding >;
} //
-- truncation according to sub-clause 8.9 is allowed, bits "L" assumed

	


	REJECT ALL LOW PRIORITY DEVICES (2 bit field)
The presence of this field implies that all mobile stations are prevented from making low priority access with the exception of the mobile station(s) explicitly addressed by this message. The implicitly rejected mobile stations are to wait for a random period defined as follows before they may make low priority access:
Bit
2 1
0 0
Reject timer selected randomly from a range 1 to 120 seconds, with resolution of 1 second
0 1
Reject timer selected randomly from a range 1 to 60 minutes, with resolution of 1 minute.
1 0
Reject timer selected randomly from a range 1 to 24 hours, with resolution of 1 hour.
1 1
Reject timer selected randomly from a range 1 to 15 days, with resolution of 1 hour.

	


Table 5 Extension to P2 Rest Octets to convey implicit reject with extended wait period
	{
<P2 Rest Octets> ::=

{L I H <CN3: bit (2)>}

{L I H <NLN(PCH) : bit (2)> <NLN status(PCH) : bit>}

{L I H <Priority1 ::= Priority>}

{L I H <Priority2 ::= Priority>}

{L I H <Priority3 ::= Priority>}

< Packet Page Indication 3 : {L | H} >

{ null
| L



-- Receiver compatible with earlier release



| H
 


-- Additions in Release 6 :




{ 0
I 1
-- MBMS parameters included





{
0

-- MBMS pre-notification






I 1

-- MBMS notification







<MBMS Notification 3 : < MBMS Channel Parameters IE > > }





{ 0 | 1 < MBMS Information > }




}

}

{
null
| L
-- Receiver compatible with earlier release


| H

-- Additions in Release 10



< REJECT ALL LOW PRIORTY DEVICES : bit (2) >

} 

<spare padding>;
} //
-- truncation according to sub-clause 8.9 is allowed, bits 'L' assumed
REJECT ALL LOW PRIORITY DEVICES (2 bit field)
See P1 Rest Octets for description of this field.


Table 6 Extension to P2 Rest Octets to convey implicit reject with extended wait period
	< P3 Rest Octets > ::=

{L I H < CN3 : bit (2) > < CN4 : bit (2) >}

{L I H < NLN(PCH) : bit (2) > < NLN status(PCH) : bit >}

{L I H < Priority1 ::= Priority >}

{L I H < Priority2 ::= Priority >}

{L I H < Priority3 ::= Priority >}

{L I H < Priority4 ::= Priority >}

{L | H < REJECT ALL LOW PRIORTY DEVICES : bit (2) >}

< spare padding >;
} //
-- truncation according to sub-clause 8.9 is allowed, bits 'L' assumed
REJECT ALL LOW PRIORITY DEVICES (2 bit field)
See P1 Rest Octets for description of this field.


Conclusion 

This paper proposes two complementary mechanisms for conveying implicit reject with extended wait periods to mobile stations configured to make low priority mechanism. Furthermore, the mechanism defined in this document can be extended in the future to taker for more than one low priority if further low priority levels are introduced. It is proposed this mechanism for conveying implicit reject and extended wait period are agreed to be introduced into 3GPP GERAN standards.
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