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1. Introduction

This contribution discusses the proposal to introduce a new message on AGCH aka IMMEDIATE PACKET ASSIGNMENT allowing the assignment of GPRS resources to up to two/three mobile stations at the same time [1], [2]

 REF _Ref289695287 \r \h 
[3]

 REF _Ref289695289 \r \h 
[4]. It should be noted that [3]

 REF _Ref289695289 \r \h 
[4] are CRs expanding on the solution proposed in [2]. The proposal in [1] is deemed no longer applicable.

2. Background
The proposal in [2]

 REF _Ref289695287 \r \h 
[3]

 REF _Ref289695289 \r \h 
[4] rely on the definition of a new message to be used instead of the Immediate Assignment message when assigning GPRS resources so that it can convey:

· One or more Single Block Uplink packet assignments; and/or

· One or more Uplink TBF assignments; and/or

· One or more Downlink TBF assignments.

The Immediate Packet Assignment is constructed as shown in the two tables below. Colour highlights show whether fields/IEs are common or individual for each construction.
	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

	
	Channel Coding Command
	Modulation and Coding 10.5.2.76
	M
	V
	1/2

	
	IPA Rest Octets
	IPA Rest Octets 10.5.2.77
	M
	V
	19


	Coding
	Size

	<IPA Rest Octets> ::=


{ 0 | 1
< Packet Uplink Assignment Extent >}


{ 0 | 1
< Packet Downlink Assignment Extent >}


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


<spare padding>;

<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) > 


} ** 0

 
< TN : bit (3) >


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


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


};

< Packet Downlink Assignment Extent> ::=


{ 1
< TLLI : bit (32) >



< TFI_ASSIGNMENT : bit (5) >



< GAMMA : bit (5) >



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


} ** 0


< RLC_MODE : bit >


< TN : bit (3) >


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


{ 0




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


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


};

<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


< TN : bit (3) >


{ 0

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


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


};
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New cause values are also added to the EGPRS  Packet Channel Request as follows:

< 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) > >;

3. Discussion
3.1 ISSUES

3.1.1 IPA Rest Octets
Based on the above the following issues need to be discussed:
1. The Channel Coding Command is proposed as a mandatory field however it is only needed for uplink TBFs (though octet alignment need to be met) and should be an individual parameter as the capabilities of the mobile station may vary i.e. depending on whether 8PSK is supported in uplink or not.
2. The assigned timeslot is common to all uplink TBFs (resp. downlink TBFs) assigned. This is not reasonable especially for assigning several TBFs at the same time. 
3. The USF Granularity is missing from the packet uplink assignment construction (common or individual parameter). 
4. The TLLI BLOCK CHANNEL CODING is missing from the packet uplink assignment construction (common parameter). Alternatively, the assumption as to how to encode the TLLI is missing.

5. The EGPRS Window Size is missing from the Packet Uplink/Downlink Assignments (individual parameter) – if the multislot class cannot be indicated in the EGPRS PCR IPA causes (see §3.1.2) a fixed assumption would be reasonable, however 64 is generally inappropriate for EGPRS (esp. 8-PSK). If the multislot class is indicated at OPAR IPA, then the EGPRS Window Size would be needed.
6. The RESEGMENT bit is missing from the Packet Uplink Assignment construction. This can be a common parameter.
7. The POLLING bit is missing from the Packet Uplink Assignment construction preventing the network to request a Packet Control Acknowledgement to be sent on the assigned PDCH. This could be a common parameter.
8. Starting Time: the proposal above makes use of a starting time offset relative to the FN where the IPA message was received, as opposed to an absolute starting time, but it is not clear why it is missing for the Packet Uplink Assignment (individual parameter). Also an (optional) absolute Starting Time is required for the downlink TBF assignment (16 bits) (individual parameter).
9. The RLC mode is common to all assigned downlink TBFs which is not reasonable.
10. The frequency parameters (including TSC) are common to all assigned TBFs, which outside of the BCCH carrier may not be reasonable.

11. Last, IPA is only applicable to mobile station with EGPRS capabilities.

While the issues above need to be discussed, one principle of the IPA proposal is to allow resource assignments during AGCH congestion to prevent further congestion, at the price of sub-optimal assignments. The level of sub-optimality that would be acceptable needs to be discussed. The summary hereafter outlines the changes required to the proposal in [3]

 REF _Ref289695289 \r \h 
[4]. 
SUMMARY:

· Channel Coding Command made individual per uplink TBF

· Assigned TN made individual

· USF Granularity made common to uplink TBFs

· TLLI BLOCK CHANNEL CODING made common to uplink TBFs

· EGPRS Window Size should be considered (function of §3.1.2)
· RESEGMENT and POLLING bits made common

· Starting Time offset added for uplink TBF (optional). Starting time added for downlink TBF (optional)
· RLC mode made individual per downlink TBF

3.1.2 New Access Causes

12. It is not clear why the use of two-phase access is not proposed for unacknowledged mode.
13. The multislot class / class group of the mobile station is not indicated at one phase access with IPA which prevents the network to further expand the assigned resources – this makes one phase access potentially quite useless as the only way to indicate the multislot class would be through requesting more resources, similar to two-phase access. Note that the current coding of the immediate assignment message (unlike Packet Uplink Assignment, but P channels are not relevant) only allows single timeslot TBF assignments. The possibility to assign more than one timeslot on AGCH could be considered as a general improvement. In turn this would require the possibility to assign multiple timeslots individually per uplink TBF for IPA. Note alo that One Phase Access Request in RLC unack mode is only applicable to Iu mode (SRB1 and packet voice, where a single slot is assumed).
14. It is proposed in [3]

 REF _Ref289695289 \r \h 
[4] that the mobile station shall use OPAR/TPAR with IPA (if supported) if it is indicated as supported by the network. This is not acceptable especially given the sub-optimal assignments that are triggered by IPA. While this must be addressed, it is also not clear what would otherwise trigger the mobile station to use OPAR/TPAR with IPA – this must be clarified should IPA proceed.
3.2 IPA CODING

3.2.1 Modified coding
According to the issues outline in §3.1, a modified coding is shown below.

19 octets are available for the IPA rest octets i.e. 152 bits.
	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


NOTE: The spare bits in the table above are necessary to provide octet alignment.

	Coding
	Size 

	<IPA Rest Octets> ::=


{ 0 | 1
< Packet Uplink Assignment Extent >}


{ 0 | 1
< Packet Downlink Assignment Extent >}


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


<spare padding>;

<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) >



< CHANNEL_CODING_COMMAND : bit (4) > 



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


< TN : bit (3) >


} ** 0

< RESEGMENT : bit >


< POLLING : bit >


< USF GRANULARITY : bit (1) >


< TLLI_BLOCK_CHANNEL_CODING : bit(1) >


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


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


};
< Packet Downlink Assignment Extent> ::=


{ 1
< TLLI : bit (32) >



< TFI_ASSIGNMENT : bit (5) >



< GAMMA : bit (5) >



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



{0 | 1 < TBF STARTING TIME : bit (16) > }


< RLC_MODE : bit >



< TN : bit (3) >


} ** 0

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


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


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


};
<Packet Single Block Uplink Assignment Extent> ::=


{ 1 
< Random Reference : bit (11) >



< FN_OFFSET: bit (8) >



< GAMMA : bit (5) >



< TIMING_ADVANCE_VALUE : bit (6) >



< TBF_STARTING_TIME_OFFSET: bit (6) > 



< TN : bit (3) >


} ** 0


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


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


};
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3.2.2 IPA Rest Octets - Size estimation

19 octets = 152 bits are available for the IPA Rest Octets i.e. 149 bits are available for inclusion of the Packet Uplink Assignment and/or Packet Downlink Assignment and/or Packet Single Block Uplink Assignment (the remaining three bits are inclusion bits 0|1):
The Packet Uplink Assignment requires: (47(+6))u + 5 + 1 (+Fu) bits

The Packet Downlink Assignment requires: (49(+16)(+6))d + 1 + 1 (+2) + 1 (+Fd) bits

The Packet Single Block Uplink Assignment requires: 40s + 1 + 1 (+Fs) bits

where 
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

The feasibility of the IPA proposal is primarily tied to the encoding of the frequency parameters. The table below describes the 6 cases derived from allowing more than one assignment in the message such that the resulting size without the frequency parameters fit in the message itself, so it can then be assessed what the IPA message allows (the principle of which being to convey strictly more than one assignment). Note that optional elements are included in the table.
Table 1. Capacity left for Frequency Parameters in IPA

	Case
	Size without F
	Size left for F

	
	u
	d
	s
	
	Fu
	Fd
	Fs

	A
	2
	0
	0
	112
	37
	N/A
	N/A

	B
	0
	2
	0
	147
	N/A
	2
	N/A

	C
	0
	0
	3
	122
	N/A
	N/A
	27

	D
	1
	1
	0
	135
	Total 
14
	N/A

	E
	1
	0
	1
	101
	Total
48
	

N/A
	Total
48

	F
	0
	1
	1
	118
	

N/A
	Total
31


From the table above it can be seen that the proposal is feasible when the assignment is made on the BCCH carrier, but is not straightforward otherwise as seen hereafter and detailed in Table 2 below.
The frequency parameters IE and GPRS Mobile Allocation IE are indicated below. Note that when frequency hopping is not used a single ARFCN is provided. When frequency hopping is used, the indirect encoding, direct encoding 1 and direct encoding 2 may be used.

< 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 > > } ;

< Indirect encoding struct > ::=


< MAIO : bit (6) >


< MA_NUMBER : bit (4) >


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




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

< Direct encoding 1 struct > ::=


< MAIO : bit (6) >


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

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


< HSN : bit (6) >


{ 0 | 1
< RFL number list : < RFL number list struct > > }


{ 0
< MA_LENGTH : bit (6) >



< MA_BITMAP : bit (val(MA_LENGTH) + 1) >


| 1
{ 0 | 1
< ARFCN index list : < ARFCN index list struct > > } } ;
< RFL number list struct > ::=


< RFL_NUMBER : bit (4) >


{ 0 | 1
< RFL number list struct > } ;

< ARFCN index list struct > ::=


< ARFCN_INDEX : bit (6) >


{ 0 | 1
< ARFCN index list struct > } ;
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


Based on the above, the following table can be derived showing the resulting size of the IPA Rest Octets (max 152 bits). As a reference a similar evaluation is made of the proposal in [3]

 REF _Ref289695289 \r \h 
[4] and shown in Table 3.
Table 2. Assessment of feasibility based on §3.2.1
(green: feasible; orange: unlikely feasible; red: not feasible)

	Cases
	BCCH Carrier
	No Freq. Hopping
	Frequency Hopping

	
	
	
	Indirect encoding
	Direct encoding 1
>25bits required
	Direct encoding 2
>45bits required

	A
(2UL)
	115
	130
	136
	>140
	>160

	B 
(2DL)
	150
	165
	171
	>175
	>195

	C
(3SB)
	125
	140
	146
	>150
	> 170

	D
(1UL +1 DL)
	138
	168
	180
	>163
	>183

	E
(1UL + 1SB)
	104
	134
	146
	>154
	>194

	F
(1DL + 1SB)
	121
	151
	163
	>171
	>211

	Note 1: it is assumed all assigned TBFs use or do not use frequency hopping
Note 2: IPA Rest Octets max size = 152bits


Table 3. Assessment of feasibility based on §2
(green: feasible; orange: peer scenario not feasible; red: not feasible; white: dependent on configuration)

	Cases
	BCCH Carrier
	No Freq. Hopping
	Frequency Hopping

	
	
	
	Indirect encoding
	Direct encoding 1
	Direct encoding 2

	A
(2UL)
	86
	101
	107
	>111
	> 131

	B 
(2DL)
	112
	127
	133
	>135 (137)
	> 155 (157)

	C
(3SB)
	119
	134
	140
	>144
	>164

	D
(1UL +1 DL)
	106
	136
	148
	> 154 (156)
	>194 (196)

	E
(1UL + 1SB)
	89
	119
	131
	>139
	>179

	F
(1DL + 1SB)
	104
	134
	146
	> 152 (154)
	> 192 (194)

	Note 1: it is assumed all assigned TBFs use or do not use frequency hopping
Note 2: IPA Rest Octets max size = 152bits


4. SUMMARY
While IPA aims at assigning packet resources to more than one mobile station with a single message, it is at the price of sub-optimal assignments. It must be discussed what level of sub-optimality is acceptable. 

This also means that the need to later reconfigure resources is greater. To this end and as described above, the use of IPA at random access with one phase access is questionable and it is proposed not to introduce one phase access with IPA. 

It is also proposed to allow two phase access use with IPA for both acknowledged mode and unacknowledged mode. 

It is proposed to define a clear rule for the mobile station to request two phase access with IPA when it is indicated as supported by the network. Indeed the use of IPA request when supported by both the mobile station and the network cannot be mandated. It is proposed that requests with IPA only be allowed when the mobile station detects congestion on the downlink CCCH using the means proposed at GERAN#49 [5].

As seen from the evaluations of the size of the IPA Rest Octets based on a corrected IPA message (the proposal in [3]

 REF _Ref289695289 \r \h 
[4] is not seen acceptable), the IPA Rest Octets could accommodate a reasonable flexibility, albeit with some restrictions as to the encoding of frequency hopping, for uplink assignments (TBF, single block), but not for any option containing a downlink assignment. Thus it is proposed to restrict IPA to uplink assignments only.
5. Conclusions
This contribution has analyzed the proposal for Immediate Packet Assignment in [2]

 REF _Ref289695287 \r \h 
[3]

 REF _Ref289695289 \r \h 
[4]. While benefits would arise from assigning resources/TBFs to more than one mobile station with a single message, a number of issues are highlighted that need to be taken into account. A way forward is proposed. 
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APPENDIX A – Size estimation for the proposal in §2
The Packet Uplink Assignment requires: 39u + 3 + 1 (+Fu) bits

The Packet Downlink Assignment requires: (44(+6))d + 1 + 4 + 1 (+2) + 1 (+Fd) bits

The Packet Single Block Uplink Assignment requires: 37s + 1 + 3 (+Fs) bits

where 

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

Note that optional elements are included in the table.

Table 4. Capacity left for Frequency Parameters in IPA

	Case
	Size without F
	Size left for F

	
	u
	d
	s
	
	Fu
	Fd
	Fs

	A
	2
	0
	0
	83
	66
	N/A
	N/A

	B
	0
	2
	0
	109
	N/A
	40
	N/A

	C
	0
	0
	3
	119
	N/A
	N/A
	30

	D
	1
	1
	0
	103
	Total 
46
	N/A

	E
	1
	0
	1
	86
	Total
63
	

N/A
	Total
63

	F
	0
	1
	1
	101
	

N/A
	Total
48
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