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Implicit Immediate Assignment Reject
1 Introduction
With the quantity of mobile stations that support Machine Type Communications (MTC) expected to dramatically increase in the near future a corresponding dramatic increase in RRC signalling is expected. One way of avoiding network congestion due to the vast increase of system access attempts triggered by low priority applications is to use Extended Access Class Barring (EACB) as proposed in [1].  However, the case considered in this document is where system loading is not high enough for the BSS to justify enabling EACB to block a variable percentage of access attempts triggered by low priority PS domain applications for mobile stations that support Machine Type Communications.

A primary RRC signalling scenario of concern is where a mobile station sends a system access request (an EGPRS Packet Channel Request message) on the Random Access Channel (RACH) and then waits for a corresponding response from the network sent on the Access Grant Channel (AGCH). An optimization applicable to this scenario allows the BSS to implicitly reject multiple access attempts within the context of a single Immediate Assignment message or a single Immediate Assignment Reject message sent on the AGCH. This optimization is seen as being beneficial for managing the load imposed by PS domain access attempts triggered by low priority applications and is further discussed in the remainder of this paper.

2 Improvements to AGCH Performance

The legacy ability for a BSS to send an Immediate Assignment Reject message that explicitly rejects access attempts from up to 4 different mobile stations remains a valid option independent of the priority associated with the applications triggering these rejected access attempts. The new implicit rejection functionality proposed herein simply provides the BSS with another option that can be used upon capturing an access attempt triggered by a low priority PS domain application:

· A mobile station may send up to a maximum allowed number of system access request messages (e.g. EGPRS Packet Channel Request) for a given access attempt wherein each instance of the access request message indicates a low priority PS domain application has triggered the access attempt (i.e. as per legacy operation).

· Upon successfully capturing an access attempt triggered by a low priority application the BSS may send an Immediate Assignment message or an Immediate Assignment Reject message with a “Request Reference” IE that reflects the captured access attempt but will not know if there are other uncaptured mobile stations that used the same RACH burst used by the captured mobile station. Under certain loading conditions the BSS may therefore choose to include an implicit reject indication within an Immediate Assignment message or an Immediate Assignment Reject message.
· Upon receiving an Immediate Assignment message or Immediate Assignment Reject message a mobile station looks at the "Request Reference" IE therein to see if its access attempt was captured or rejected (i.e. as per legacy operation). 
· In addition, according to the implicit reject mechanism proposed herein, if a mobile station reads an Immediate Assignment message or an Immediate Assignment Reject message that does not indicate it access was captured will also determine if an implicit reject has been indicated in that message.

· Upon determining that an Immediate Assignment message or an Immediate Assignment Reject message includes an implicit reject indication the mobile station shall immediately consider itself to have sent the maximum allowed number of EGPRS Packet Channel Request messages, start T3146 and upon expiration of T3146 proceed according to the access restrictions provided by the implicit reject regarding when it may attempt another system access.

· As such, sending an Immediate Assignment or an Immediate Assignment Reject message that indicates implicit rejection can cause a variable number of mobile stations to be implicitly rejected. As access attempts triggered by low priority PS domain applications increase the number of such access attempts that can be implicitly rejected using this mechanism will increase (i.e. the effectiveness of this mechanism increases as the loading triggered by these low priority PS domain applications increases).
· Considering legacy operation, there are limitations on the number of access requests that can be explicitly accepted or explicitly rejected by the BSS which leads to an increased number of mobile stations that experience no response as the system load increases. As such, an additional benefit of the proposed implicit rejection mechanism proposed herein is that it allows the BSS to indicate a specific implicit rejection timer value optimized to access attempts triggered by low priority PS domain applications (i.e. instead of having all mobile stations use the legacy “no response timer” which is application priority agnostic).

3 Realizing an Implicit Rejection Indication
The mobile station interpretation of the content of the Packet Channel Description IE (included in an Immediate Assignment message) and Spare Half Octet IE (included in an Immediate Assignment Reject message) can be modified to allow mobile stations that support the implicit reject feature (i.e. mobile stations that support Machine Type Communications) to proceed differently from legacy mobile stations as follows:
· The legacy Packet Channel Description IE currently contains a 5 bit Channel Type field that shall be ignored by legacy mobile stations where all bits are treated as spare (see extracts from 44.018 below).
· A BSS that supports the implicit reject feature can include new values for the Channel Type field in response to access attempts triggered by low priority applications as follows:
· 00010 = Implicit Reject – use reject timer value “a”

· 00100 = Implicit Reject – use reject timer value “b”

· 00110 = Implicit Reject – use reject timer value “c”

· If a mobile station that sent an EGPRS Packet Channel Request indicating “low priority” and that supports the implicit reject feature receives an Immediate Assignment message then it shall consider any of the three values for the Channel Type field described above as meaning it has been implicitly rejected.
· This approach for indicating an implicit reject has the advantage of not requiring any changes to the size of the Immediate Assignment message.
· Similarly, the legacy Spare Half Octet IE (a 4 bit field) in the Immediate Assignment Reject message can be modified to reflect the last 4 bits of the 5 bit code points of the Channel Type field that provide an indication of implicit reject as follows:
· 0010 = Implicit Reject – use reject timer value “a”

· 0100 = Implicit Reject – use reject timer value “b”

· 0110 = Implicit Reject – use reject timer value “c”

Table 9.1.18.1: IMMEDIATE ASSIGNMENT message content

	IEI
	Information element
	Type / Reference
	Presence
	Format
	length

	
	L2 Pseudo Length
	L2 Pseudo Length
10.5.2.19
	M
	V
	 1

	
	RR management Protocol Discriminator
	Protocol Discriminator
10.2
	M
	V
	1/2

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	Immediate Assignment Message Type
	Message Type
10.4
	M
	V
	1

	
	Page Mode
	Page Mode
10.5.2.26
	M
	V
	1/2

	
	Dedicated mode or TBF
	Dedicated mode or TBF
10.5.2.25b
	M
	V
	1/2

	
	Channel Description
	Channel Description
10.5.2.5
	C
	V
	3

	
	Packet Channel Description
	Packet Channel Description
10.5.2.25a
	C
	V
	3

	
	Request Reference
	Request Reference
10.5.2.30
	M
	V
	3

	
	Timing Advance
	Timing Advance
10.5.2.40
	M
	V
	1

	
	Mobile Allocation
	Mobile Allocation
10.5.2.21
	M
	LV
	1-9

	7C
	Starting Time
	Starting Time
10.5.2.38
	O
	TV
	3

	
	IA Rest Octets
	IA Rest Octets
10.5.2.16
	M
	V
	0-11


10.5.2.25a
Packet Channel Description

The purpose of the Packet Channel Description information element is to provide a description of a packet data physical channel (PDCH).

The Packet Channel Description information element is coded according to the syntax specified below and described in table 10.58.

The Packet Channel Description is a type 3 information element with 4 octets length.

	< Packet Channel Description > ::=

      < Channel type : bit (5) >
      < TN : bit (3) >

      < TSC : bit (3) >

       {     0


    {    0
< spare bit >



< ARFCN : bit (10) >
-- non-hopping RF channel configuraion

          | 1 < spare bit >



 < MAIO : bit (6) >
                -- indirect encoding of hopping RF channel configuration


 < MA_NUMBER_IND : bit >



  {     0
< spare bits : bit (2) >


                       | 1
< CHANGE_MARK_1 : bit (2) > }


     }


| 1


     < MAIO : bit (6) >
      -- direct encoding of hopping RF channel configuration
                   < HSN : bit (6) >

       };




Table 10.5.2.25a.1: Packet Channel Description information element

	The Channel type field (5 bit) shall be ignored by the receiver and all bits treated as spare. For backward compatibility reasons, the sender shall set the spare bits to binary '00001'.

	The TN field (3 bit) is the binary representation of the timeslot number as defined in 3GPP TS 45.010. Range: 0 to 7

	The TSC field (3 bit) is the binary representation of the training sequence code as defined in 3GPP TS 45.002.
Range: 0 to 7.

	Non-hopping RF channel configuration
The ARFCN field (10 bit) is the binary representation of the absolute RF channel number, see 3GPP TS 45.005. 
Range: 0 to 1023.

	Indirect encoding of hopping RF channel configuration
The MAIO field (6 bit) is the binary representation of the mobile allocation index offset, see 3GPP TS 45.002. 
Range: 0 to 63.

	The MA_NUMBER_IND field (1 bit) is the binary representation of the MA_NUMBER to use as reference to a GPRS mobile allocation:

0
MA_NUMBER = 14

1
MA_NUMBER = 15



	The CHANGE_MARK_1 field (2 bit) is the binary representation of the allowed value of the SI change mark associated with the GPRS mobile allocation to which the MA_NUMBER refers. Range: 0 to 3.

If the indirect encoding is used, this information element may contain the CHANGE_MARK_1 field. If that is present, the mobile station being assigned the TBF shall verify the validity of the SI change mark associated with the GPRS mobile allocation to which this information element refers, see 3GPP TS 44.060. The CHANGE_MARK_1 field shall not be included in this information element if MA_NUMBER = 15 is used.

	Direct encoding of hopping RF channel configuration
The MAIO field (6 bit) is the binary representation of the mobile allocation index offset, see 3GPP TS 45.002. 
Range: 0 to 63.

The HSN field (6 bit) is the binary representation of the hopping sequence number, see 3GPP TS 45.002. Range: 0 to 63.


4 Conclusion

An optimization that allows the BSS to implicitly reject multiple access attempts within the context of a single Immediate Assignment message or an Immediate Assignment Reject message sent on the AGCH is seen as being beneficial for managing the load imposed by PS domain access attempts triggered by low priority applications for mobile stations that support the implicit reject feature. It is proposed that a CR to 44.018 be developed to modify the use of the Channel Type field within the Packet Channel Description IE and the Spare Half Octet IE within the Immediate Assignment Reject message to support this functionality as described in section 3 above.
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