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Background

The technical specification 3GPP TS 44.018 defines an option for using two IMMEDIATE ASSIGNMENT messages (two-message assignment) on CCCH for the establishment of an uplink or downlink TBF (clauses 3.5.2.1.3 and 3.5.3.1.2, respectively). This procedure was introduced because it was not possible to introduce new messages on CCCH (due to concern of GSM phase 1 mobile stations) and the fact that, depending on cell configuration (TBF parameter setting, etc.), it is not always possible to fit the necessary information into one IMMEDIATE ASSIGNMENT message.

Ericsson is currently using the two-message assignment in cells where a large cell allocation requires that a large bitmap is used in the Mobile Allocation IE (‘direct encoding of a hopping RF channel configuration’). An example of the two IMMEDIATE ASSIGNMENT messages used for the establishment of a downlink TBF are given in the tables further down in this document. 

The importance of the two-message assignment procedure is expected to grow in the future, because additional information may be needed for the assignment to support, for instance, power control, continuous timing advance and EGPRS extensions in the IA Rest Octets IE. With the limitation of such options given in the example provided in this document, it is possible to handle a cell allocation with up to 32 frequencies without the two-message assignment. However, including those options, the two-message assignment may be needed already when cell allocation exceeds eight frequencies.

Interoperability using the two-message assignment procedure

Ericsson has conducted a series of interoperability tests towards mobile stations from a range of the major manufacturers, based on the Ericsson implementation of the two-message assignment procedure. The tests were performed in lab environment. It was found that there are severe problems with this procedure towards the mobile stations from several of the manufacturers. The mobile stations from five out of seven manufacturers did not respond as expected to the two-message assignment procedure when it was used for downlink TBF establishment.
The two-message assignment for uplink TBF establishment has so far not been used.

The implications of these interoperability problems are quite severe. With the present status, the two-message assignment procedure is not possible to use in commercial network operation. It means that the ‘direct encoding of hopping RF channel configurations’ in the IMMEDIATE ASSIGNMENT message is not possible to use in a number of quite usual cell configurations. In particular at packet downlink assignment, if the continuous timing advance control and/or downlink power control are needed, the cell allocation becomes restricted to 24 frequencies or less. That is because the Mobile Allocation IE is restricted to four octets (including the length indicator), leaving only three octets for the bitmap. With the extensions in R99 to handle EGPRS assignments in this message, another two octets need to be removed from the Mobile Allocation IE, restricting the cell allocation to only eight or possibly 16 frequencies.

The other option is to use the ‘indirect encoding of hopping RF channel configurations’ in the IMMEDIATE ASSIGNMENT message. In that case, the representation of the mobile allocation is referred to the SI13 message on BCCH and consequently unloads that information from the IMMEDIATE ASSIGNMENT message. However, this option limits the number of frequency groups (mobile allocations) that can be used in the cell at packet assignment on CCCH to one. This is maybe not a major limitation; a reallocation to another frequency group (within the same band) or to another frequency band can be done via RLC/MAC control messages, once the mobile station entered the packet transfer mode. In many cases, the same limitation occurs also with ‘direct encoding’ on CCCH. However, referring the representation of the mobile allocation to the SI13 message in this way may require that the GPRS service be temporarily stopped in the cell if the mobile allocation in SI13 needs to be changed. That would be an obstacle at frequency re-planning of the network. Frequency re-planning can be done more smoothly using the ‘direct encoding’ in the IMMEDIATE ASSIGNMENT message.

Ericsson (as an infrastructure manufacturer) has so far not tested the ‘indirect encoding’ option in the IMMEDIATE ASSIGNMENT message, so the status of the mobile stations when using that type of encoding is presently unknown. However, there might be experiences of that type of encoding available from other infrastructure manufacturers.

Example of a two-message assignment used in test

An example of two IMMEDIATE ASSIGNMENT messages used for the test is given in the two tables below. The procedure complies with the Ericsson interpretation of how this procedure is specified in the 3GPP specifications.

In the first message, the Dedicated mode or TBF IE (octet 4, bits 4 to 8) is set to the hex value ‘7’, indicting that this is the first message of two in a two-message assignment of a TBF and that the identity of the addressed mobile station is included in the IA Rest Octets IE (octet 13 and onward). In this case, the other parameters in the IA Rest Octets IE indicate that this is a packet downlink assignment; the downlink TBF is set-up in RLC acknowledged mode; power control is not used (neither downlink or uplink); polling is not performed; and timing advance is left undefined (will be updated by means of the PACKET POLLING REQUEST and the PACKET POWER CONTROL/TIMING ADVANCE messages during the TBF).

In the second message, the Dedicated mode or TBF IE (octet 4, bits 4 to 8) is set to the hex value ‘1’, indicting that this is an assignment of a TBF. (This is neither the first message of two in a two-message assignment of a TBF, nor is there an identity of the addressed mobile station included in the IA Rest Octets IE.) The Request Reference IE links the first and the second IMMEDIATE ASSIGNMENT message together. The value of this IE is identical in the two messages. The Packet Channel Description IE and the Mobile Allocation IE defines the PDCH to be used for the TBF.

The two IMMEDIATE ASSIGNMENT messages are sent three blocks apart on the CCCH. It means that if the first message is sent in CCCH block number x the second message is sent in CCCH block number x+3 (modulo the “available” number of CCCH blocks within the 51-multiframe).

First IMMEDIATE ASSIGNMENT message

	Octet
	Hex
	Information Element
	Contents / Comment

	1
	2d
	L2 Pseudo Length
	Pseudo Length = 11 octets

	2
	-6
	RR Management Protocol Discriminator
	

	2
	0-
	Skip Indicator
	

	3
	3f
	Immediate Assignment Message Type
	

	4
	-0
	Page Mode
	PM = 0 
(Normal paging)

	4
	7-
	Dedicated mode or TBF
	TMA = 1 
(The first message of two in a two-message assignment of an uplink or downlink TBF)

Downlink = 1 
(Assigns a resource to the mobile station identified in the IA Rest Octets)

T/D = 1 
(Assigns a TBF)

	5 – 7
	0f

d0

00
	Packet Channel Description
	Same value as in second IMMEDIATE ASSIGNMENT message (unnecessary IE for the addressed mobile station in this message)

	8 – 10
	00

75

45
	Request Reference
	RA = ‘00’ 
(Set to zero; no meaning at downlink assignment)

T1’ = 14 
(T1’, T2 and T3 are selected with certain offset; 

T2 = 42 
not conflicting with recent CHANNEL REQUEST 

T3 = 5 
messages on RACH)

	11
	00
	Timing Advance
	TA = 0 

	12
	00
	Mobile Allocation
	Not present! (Length = 0)

	13 – 23
	dc

5a

d8

c2

b8

00

03

2b

2b

2b

2b
	IA Rest Octets
	‘HH01’ = Packet Downlink Assignment

TLLI = ‘c5ad8c2b’

RLC_MODE = 0 
(RLC acknowledged mode)

ALPHA = – 
(Not present)

GAMMA = 0 
(PMAX)

POLLING = 0 
(No polling)

TA_VALID = 0 
(TA not valid)

TIMING_ADVANCE_INDEX = – 
(Not present)

TBF_STARTING_TIME = – 
(Not present)

P0, BTS_PWR_CTRL_MODE, PR_MODE = – 
(Not present)

‘L <spare padding>’


Note:
The “green” areas are those IEs that contain the essential information for the assignment.

Second IMMEDIATE ASSIGNMENT message

	Octet
	Hex
	Information Element
	Contents / Comment

	1
	3d
	L2 Pseudo Length
	Pseudo Length = 15 octets

	2
	-6
	RR Management Protocol Discriminator
	

	2
	0-
	Skip Indicator
	

	3
	3f
	Immediate Assignment Message Type
	

	4
	-0
	Page Mode
	PM = 0 
(Normal paging)

	4
	1-
	Dedicated mode or TBF
	TMA = 0 
(No meaning)

Downlink = 0 
(No meaning)

T/D = 1 
(Assigns a TBF)

	5 – 7
	0f

d0

00
	Packet Channel Description
	TN = 7

TSC = 6

MAIO = 0 
(direct encoding of hopping RF channel configuration)

HSN = 0

	8 – 10
	00

75

45
	Request Reference
	Same values as in first IMMEDIATE ASSIGNMENT message (links the two messages together)

	11
	00
	Timing Advance
	Unnecessary IE for the addressed mobile station in this message

	12 – 16
	04

ff

ff

ff

fe
	Mobile Allocation
	Length = 4

Carriers {i | i = 2 to 32} in CA included (i.e., lowest ARFCN excluded)

	17 – 23
	eb

2b

2b

2b

2b

2b

2b
	IA Rest Octets
	‘HH10’ = Second Part Packet Assignment

‘<spare padding>’


Note:
The “green” areas are those IEs that contain the essential information for the assignment.

Result of the interoperability test

The interoperability test with the two-message assignment procedure on CCCH produced very different result with the mobile stations from the different manufacturers. The test set-up was made using a web browsing application (HTTP).

The tests were performed with mobile stations from seven different manufacturers. Only the mobile stations from two of the manufacturers responded as expected. The mobile stations from the other five manufacturers showed very different results.

In one case, the mobile station occasionally managed to recover. The recovery succeeded due to the fact that the mobile station performed a second packet access (presumptively repeating the original HTTP request), established an uplink TBF and that the establishment of the downlink TBF could then be performed on PACCH whilst the mobile station was in packet transfer mode during the uplink TBF. However, the two-message assignment never succeeded, and meanwhile, large numbers of CCCH blocks were wasted due to the failed attempts from the network to establish the downlink TBF via CCCH. This behaviour of the mobile station is quite unacceptable, not only due to the poor performance, but also because it results in a vast waste of CCCH blocks. It could lead to loss of paging and unsuccessful call set-ups for other mobile stations.

In other cases, the mobile stations were switched off, or completely stopped working. In yet another case, the mobile station failed to perform the GPRS attach, restarted over and over again, each time failing in the GPRS attach procedure.

Conclusion and actions

At the present status, the two-message assignment procedure on CCCH is impossible to launch in commercial networks.

The mobile manufacturers and other infrastructure manufacturers are kindly asked to check the two-message assignment procedure on CCCH, as described in this document, and to confirm whether they agree with the interpretation of this procedure that is made by Ericsson.

3GPP TSG GERAN, and in particular the WG2 is kindly asked to seek a solution to this problem. 

The Ericsson opinion is that the two-message assignment procedure on CCCH is useful and needed; in particular, when EGPRS is introduced in the networks based on the R99 version of the 3GPP specifications. The limitations imposed on the packet downlink assignments on CCCH seem unacceptable, if this procedure cannot be used.
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