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Continued discussion for IPA parameters
1 Introduction
To solve the congestion on CCCH, improving the AGCH capacity is a possible way. A new IPA (Immediate Packet Assignment) message has been proposed in [1][2][3] which can support to assign PS resources for more than one MS in one AGCH block. This paper is updated based on GP-110616 [4] submitted in GP#50 meeting to discuss how many mobiles can be supported in one Immediate Packet Assignment in a similar calculating way in [5].

2 Discussion
2.1 IPA coding
According to the discussion on the last meeting, no more concerns were raised for the following IEs shown in Table 1 for IPA message.

Table 1 IPA message

	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 Packet Assignment Message Type
	Message Type 10.4
	M
	V
	1

	
	Page Mode
	Page Mode 10.5.2.26
	M
	V
	1/2

	
	Spare
	Spare
	M
	V
	1/2

	
	IPA Rest Octets
	IPA Rest Octets 10.5.2.77
	M
	V
	19


The proposed struct for IPA Rest Octets is same as proposed in last meeting [4], see following table 2. And bit calculation is also shown for each assignment struct.
Table 2 IPA coding and bit calculation

	parameters
	Bit number
	Sum

(without the optional parameter)
	Sum

(with the optional parameter)

	<PIA Rest Octets> ::=


{ 0 | 1
< Packet Uplink Assignment Extent >}


{ 0 | 1
< Packet Downlink Assignment Extent >}


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

<spare padding>;


	1

1

1


	3
	3

	<Packet Uplink Assignment Extent> : :=


{ 1
< Random Reference : bit (11) >



< FN_OFFSET: bit (8) >



< GAMMA : bit (5) >



< TIMING_ADVANCE_VALUE : bit (6) >


< TFI_ASSIGNMENT : bit (5) >



< USF: bit (3) > 


< EGPRS_CHANNEL_CODING_COMMAND : bit (4) >

} ** 0;



--Repeated as many times as necessary, once for each addressed device
 
< TN : bit (3) >

{ 0
;



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

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

};


	[1+11

8

5

6

5

3
4]*U
1

3
1(+Fu)


	43*U +4+Fu
	43*U +4+Fu

	< Packet Downlink Assignment Extent> ::=


{ 1
< TLLI : bit (32) >



< TFI_ASSIGNMENT : bit (5) >



< GAMMA : bit (5) >



{ 0 |1 < TIMING_ADVANCE_VALUE : bit (6) > }


} ** 0;



--Repeated as many times as necessary, limited by the space in the message

{ 0 | 1
< LINK_QUALITY_MEASUREMENT_MODE: bit (2) > }


< RLC_MODE : bit >

< TN : bit (3) >

{ 0
;



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

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

};


	[1+32

5

5

1(+6) ]*D
1
1(+2)

1
3
1(+Fd)


	44*D+7+Fd
	44*D+15+Fd

	<Packet Single Block Uplink Assignment Extent> ::=


{ 1 
< Random Reference : bit (11) >



< FN_OFFSET: bit (8) >



< GAMMA : bit (5) >



< TIMING_ADVANCE_VALUE : bit (6) >


< STARTING_TIME_OFFSET: bit (6) >, 


} ** 0;



--Repeated as many times as necessary, limited by the space in the message

< TN : bit (3) >

{ 0
;



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

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

};


	[1+11

8

5

6

6] * S
1
3

1(+Fs)


	37*S+5+Fs
	37*S+5+Fs


2.2 IPA capacity
Following table 3 and table 4 provide the possible assignment combinations and gives the left bit capacity for Frequency Parameters. Since only DL TBF struct includes the optional parameters, the value for “size without F” is different in table 3 and 4 only when < Packet Downlink Assignment Extent> is included, and the different values are marked in red.
· F is the number of bits required to encode the Frequency Parameters for uplink TBF (Fu), downlink TBF (Fd) and single block uplink assignments (Fs). 

· u is the number of packet uplink assignment included

· d is the number of packet downlink assignment included

· s is the number of packet single block uplink assignment included

Table 3 Capacity left for Frequency Parameters in IPA (with no optional parameters)

	Case
	Size without F
	Size left for F

	
	u
	d
	s
	
	Fu
	Fd
	Fs

	A
	2
	0
	0
	93
	59
	N/A
	N/A

	B
	3
	0
	0
	136
	16
	N/A
	N/A

	C
	0
	2
	0
	98
	N/A
	54
	N/A

	D
	0
	0
	2
	82
	N/A
	N/A
	70

	E
	0
	0
	3
	119
	N/A
	N/A
	33

	F
	1
	1
	0
	104
	Total 48
	N/A

	G
	0
	1
	1
	99
	N/A
	Total 53

	H
	1
	0
	1
	95
	Total 57
	N/A
	Total 57

	I
	0
	1
	2
	136
	N/A
	Total 16

	J
	2
	0
	1
	138
	Total 14
	N/A
	Total 14


· Table 4 Capacity left for Frequency Parameters in IPA (with optional parameters)

	Case
	Size without F
	Size left for F

	
	u
	d
	s
	
	Fu
	Fd
	Fs

	A
	2
	0
	0
	93
	59
	N/A
	N/A

	B
	3
	0
	0
	136
	16
	N/A
	N/A

	C
	0
	2
	0
	106
	N/A
	46
	N/A

	D
	0
	0
	2
	82
	N/A
	N/A
	70

	E
	0
	0
	3
	119
	N/A
	N/A
	33

	F
	1
	1
	0
	112
	Total 
	N/A

	G
	0
	1
	1
	107
	N/A
	Total 45

	H
	1
	0
	1
	95
	Total 57
	N/A
	Total 57

	I
	0
	1
	2
	144
	N/A
	Total 8

	J
	2
	0
	1
	138
	Total 14
	N/A
	Total 14


And bit calculation for < Frequency Parameters IE > is as following: 

	parameters
	Bit number

	< Frequency Parameters IE > ::=


< TSC : bit (3) >


{ 00 < ARFCN : bit (10) >


| 01 < Indirect encoding : < Indirect encoding struct > >


| 10 < Direct encoding 1 : < Direct encoding 1 struct > >


| 11 < Direct encoding 2 : < Direct encoding 2 struct > > } ;


	5+F



	< Indirect encoding struct > ::=


< MAIO : bit (6) >


< MA_NUMBER : bit (4) >


{ 0 | 1
< CHANGE_MARK_1 : bit (2) >




{ 0 | 1 < CHANGE_MARK_2 : bit (2) > } } ;


	16

	< Direct encoding 1 struct > ::=


< MAIO : bit (6) >


< GPRS Mobile Allocation : < GPRS Mobile Allocation IE > > ;


	6
GPRS MA

	< Direct encoding 2 struct > ::=


< MAIO : bit (6) >


< HSN : bit (6) >


< Length of MA Frequency List contents : bit (4) >


< MA Frequency List contents : octet (val(Length of MA Frequency List contents) + 3) > ;


	16

MA Freq list


It can be seen that for each inclusion of frequency parameters the following number of bits are required:

	Case
	Bits

	No frequency hopping
	15

	Indirect encoding
	21

	Direct encoding 1
	>25

	Direct encoding 2
	>45


Table 5 feasibility of assignment combination in table 3(without optional parameters)

	Cases
	Assignment combination
	BCCH Carrier
	No Freq. Hopping
	Frequency Hopping

	
	
	
	
	Indirect encoding
	Direct encoding 1
	Direct encoding 2

	A
	2U
	93
	108
	114
	>118
	>138

	B
	3U
	136
	151
	>157
	>161
	>181

	C
	2D
	98
	113
	119
	>123
	>143

	D
	2S
	82
	97
	103
	>107
	>127

	E
	3S
	119
	134
	140
	>144
	>164

	F
	1U+1D
	104
	119
	125
	>129
	>149

	G
	1D+1S
	99
	114
	120
	>124
	>144

	H
	1U+1S
	95
	110
	116
	>120
	>140

	I
	1D+2S
	136
	151
	>157
	>161
	>181

	J
	2U+1S
	138
	>153
	>159
	>163
	>183

	Note 1: it is assumed all assigned TBFs use or do not use frequency hopping

Note 2: IPA Rest Octets max size = 152bits


Following table 6 shows the feasibility for different assignment combinations in table 4.

Table 6 feasibility of assignment combination in table 4 (with optional parameters)

	Cases
	Assignment combination
	BCCH Carrier
	No Freq. Hopping
	Frequency Hopping

	
	
	
	
	Indirect encoding
	Direct encoding 1
	Direct encoding 2

	A
	2U
	93
	108
	114
	118
	138

	B
	3U
	136
	151
	>157
	>161
	>181

	C
	2D
	106
	121
	127
	131
	151

	D
	2S
	82
	97
	103
	107
	127

	E
	3S
	119
	134
	140
	144
	>164

	F
	1U+1D
	112
	127
	133
	137
	>157

	G
	1D+1S
	107
	122
	128
	132
	152

	H
	1U+1S
	95
	110
	116
	120
	140

	I
	1D+2S
	144
	>159
	>165
	>169
	>189

	J
	2U+1S
	138
	>153
	>159
	>163
	>183

	Note 1: it is assumed all assigned TBFs use or do not use frequency hopping

Note 2: IPA Rest Octets max size = 152bits


From the table 5 and table 6 above, it can be seen that all the assignment combinations are feasible when the assignment is made on the BCCH carrier. If non BCCH assignment or frequency hopping is used, the supported combinations are reduced, but still most of these combinations are feasible as shown in green.
3 Conclusion
This paper analyzes the feasibility of different assignment combinations when different kinds of frequency parameters are used. Table 5 and Table 6 show that most combinations can be supported no matter optional parameters are included or not. The sourcing companies propose to make agreements on the proposed IPA mechanism and continue the CR work.
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