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Further discussion on IPA message
1 Introduction
To enhance the CCCH capacity in the downlink, a proposal in [1] [2] is proposed to assign PS resources for multiple MS in one AGCH block by introducing a new assignment message which is called Immediate Packet Assignment message. 
This paper provides more information on this Immediate Packet Assignment message and discusses the possible methods to indicate the support of this IPA (Immediate packet assignment) message in EGPRS Packet Channel Request.
2 Details of IPA
2.1 Need of IPA
Considering the high penetration rate of smart phone and M2M devices, the signalling overload on CCCH is more and more serious. Within 51-multiframe, maximum number of downlink CCCH block is 9. If introducing this new Immediate Packet assignment message, and one AGCH block can assign packet resource for more than one mobile, the CCCH capacity can be improved. Both AGCH and PCH congestion can be released by this new message.
2.2 Combination of different type of assignment
This new message should support three types of resource assignment. If consequent mobiles request different type of resources, combination of different type of assignment can flexibly support these mobile stations in one message, and a common frequency parameter IE can be used for all mobiles assigned in this message like below.

Following tables show the number of mobiles that supported in this new message.
Table 1 Number of devices addressed (BCCH carrier)
	
	Single Block
	Uplink
	Downlink
	Max sum

	BCCH carrier
	1
	1
	1
	3

	BCCH carrier
	2
	1
	-
	3

	BCCH carrier
	2
	-
	1
	3

	BCCH carrier
	1
	2
	-
	3

	BCCH carrier
	-
	2
	1
	3

	BCCH carrier
	-
	-
	2
	2

	BCCH carrier
	3
	-
	-
	3

	BCCH carrier
	-
	3
	-
	3

	BCCH carrier
	-
	-
	2
	2


Table 2 Number of devices addressed (Non-hopping)
	
	Single Block
	Uplink
	Downlink
	Max sum

	Non-hopping
	-
	1
	1
	2

	Non-hopping
	1
	-
	1
	2

	Non-hopping
	2
	1
	-
	3

	Non-hopping
	1
	2
	-
	3

	Non-hopping
	3
	-
	-
	3

	Non-hopping
	-
	3
	-
	3

	Non-hopping
	-
	-
	2
	2


Table 3 Number of devices addressed (Frequency Hopping)
	
	Single Block
	Uplink
	Downlink
	Max sum

	Frequency Hopping
	1
	1
	-
	2

	Frequency Hopping
	1
	-
	1
	2

	Frequency Hopping
	-
	1
	1
	2

	Frequency Hopping
	3
	-
	-
	3

	Frequency Hopping
	-
	3
	-
	3

	Frequency Hopping
	-
	-
	2
	2


3 Indication of IPA capability
IPA is introduced to assign packet resources, so this new message could be considered only for EGPRS capable MS and network. Now there are spare code points in EGPRS PACKET CHANNEL REQUEST, it is possible to use these spare code points to indicate the support of IPA message at MS.
Because the new proposed Immediate Packet Assignment message can assign two types of packet uplink resource (i.e. uplink TBF and uplink single block), the MS needs to indicate IPA capability in the request causes to allow the network to assign different types of packet resources. 
Following are possible methods to indicate the support of IPA messages.
Method 1: use the rest spare code points in EGPRS PACKET CHANNEL REQUEST
Table 11.2.5a.2: EGPRS PACKET CHANNEL REQUEST message content

	< EGPRS Packet channel request message content > ::=


< One Phase Access Request :
0
< MultislotClass : bit (5) >




< Priority : bit (2) >




< RandomBits : bit (3) > >


| < Short Access Request :
100
-- The value 100 was allocated in an earlier version of the protocol and shall not be used by the mobile station



< NumberOfBlocks : bit (3) >




< Priority : bit (2) >




< RandomBits : bit (3) > >


| < One Phase Access Request by Reduced Latency MS:
101
< MultislotClassGroup : bit (3) >




< Priority : bit (2) >




< RandomBits : bit (3) > >


| < Two Phase Access Request :
110000
< Priority : bit (2) > 




< RandomBits : bit (3) > > 


| < Signalling :
110011
< RandomBits : bit (5) > >


| < One phase Access Request in RLC unack mode :
110101
< RandomBits : bit (5) > >


| < Dedicated Channel Request :
110110
< RandomBits : bit (5) > >


| < Emergency call :
110111
< RandomBits : bit (5) > >

| < One Phase Access Request by IPA capable MS>
1110
< Priority : bit (2) >




< RandomBits : bit (5) > >

| < Two Phase Access Request by IPA capable MS>
111100
< Priority : bit (2) >




< RandomBits : bit (3) > >

| <Signalling by IPA capable MS>
111101
< RandomBits : bit (5) > >;



Since signalling also needs to use the two phase access procedure, the access request cause can be further reduced. Therefore only two types of access request cause need to be indicated like below. Using spare code point can support more random bits (5bits) in one phase access request which can support more mobiles with no collision problem compared to 3bts random bits.
Table 11.2.5a.2: EGPRS PACKET CHANNEL REQUEST message content

	< EGPRS Packet channel request message content > ::=


< One Phase Access Request :
0
< MultislotClass : bit (5) >




< Priority : bit (2) >




< RandomBits : bit (3) > >


| < Short Access Request :
100
-- The value 100 was allocated in an earlier version of the protocol and shall not be used by the mobile station



< NumberOfBlocks : bit (3) >




< Priority : bit (2) >




< RandomBits : bit (3) > >


| < One Phase Access Request by Reduced Latency MS:
101
< MultislotClassGroup : bit (3) >




< Priority : bit (2) >




< RandomBits : bit (3) > >


| < Two Phase Access Request :
110000
< Priority : bit (2) > 




< RandomBits : bit (3) > > 


| < Signalling :
110011
< RandomBits : bit (5) > >


| < One phase Access Request in RLC unack mode :
110101
< RandomBits : bit (5) > >


| < Dedicated Channel Request :
110110
< RandomBits : bit (5) > >


| < Emergency call :
110111
< RandomBits : bit (5) > >
;

| < One Phase Access Request by IPA capable MS>
1110
< Priority : bit (2) >




< RandomBits : bit (5) > >

| < Two Phase Access Request by IPA capable MS>
111100
< Priority : bit (2) >




< RandomBits : bit (3) > >



Method 2: use MultislotClass field in One Phase Access Request

Because IPA only supports to assign one PDCH for the addressed MSs, so the MultislotClass field is not used in one or two phase access procedure. The reserved values in MultislotClass field can be used to indicate the support of IPA message.
Table 11.2.5a.2: EGPRS PACKET CHANNEL REQUEST message content

	< EGPRS Packet channel request message content > ::=


< One Phase Access Request :
0
< MultislotClass : bit (5) >



< Priority : bit (2) >




< RandomBits : bit (3) > >


| < Short Access Request :
100
-- The value 100 was allocated in an earlier version of the protocol and shall not be used by the mobile station



< NumberOfBlocks : bit (3) >




< Priority : bit (2) >




< RandomBits : bit (3) > >


| < One Phase Access Request by Reduced Latency MS:
101
< MultislotClassGroup : bit (3) >




< Priority : bit (2) >




< RandomBits : bit (3) > >


| < Two Phase Access Request :
110000
< Priority : bit (2) > 




< RandomBits : bit (3) > > 


| < Signalling :
110011
< RandomBits : bit (5) > >


| < One phase Access Request in RLC unack mode :
110101
< RandomBits : bit (5) > >


| < Dedicated Channel Request :
110110
< RandomBits : bit (5) > >


| < Emergency call :
110111
< RandomBits : bit (5) > >
;



MultislotClass (5 bit field)

This information field indicates the EGPRS multislot class of the MS. The multislot class indicated by this field shall be the same as the EGPRS multislot class indicated in the MS Radio Access Capability IE (see 3GPP TS 24.008). The coding is defined in the following table. 

bit
5 4 3 2 1
0 0 0 0 0

multislot class 1
0 0 0 0 1

multislot class 2
: :
: :
1 1 1 0 0

multislot class 29
1 1 1 0 1

reserved values One Phase Access Request from IPA capable MS
1 1 1 1 0

Two Phase Access Request from IPA capable MS
1 1 1 1 1

reserved value
In order to support a large quantity of mobiles, more random bits are preferred. It is proposed to use method 1 to indicate the support of IPA message at the MS.
Proposal: It is proposed to consider method 1 (the rest spare code points) to indicate the support of Immediate Packet Assignment message.
4 Conclusion
This paper gives more information on the supported number of this new Immediate Packet Assignment message when allowing a flexible combination of different types of packet resources. And give the possible methods to indicate the support of Immediate Packet Assignment message in EGPRS Packet Channel Request message. 
It is proposed to consider method 1 (the rest spare code points) to indicate the support of Immediate Packet Assignment message, which is included in [3] [4].
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<PIA Rest Octets> ::=


	{ 0 | 1	< Packet Uplink Assignment Extent >}


	{ 0 | 1	< Packet Downlink Assignment Extent >}


	{ 0 | 1	< Packet Single Block Uplink Assignment Extent >}


	{ 0	;				--'0' indicates that BCCH frequency shall be used


	| 1	{< Frequency Parameters: Frequency Parameters struct >}


	}


<spare padding>;
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