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Dual Carrier Transitions
Introduction

This document is intended as a guide to the possible state/assignment transitions that arise due to the specification of Downlink Dual Carrier assignments.

Dual Carrier Assignment Messages
All of the assignment messages have been modified in the same (general) way.  For the purposes of this paper, there are three variants of each message:

· The old single carrier form.  This is the legacy format which describes resources on one carrier only, but has been slightly modified by the addition of a Dual Carrier Assignment Info IE, which can specify one of two sub-types:

· "Assignment on single carrier only"
· "Modification of existing assignment"
· New dual carrier format, which specifies resources on two carriers.
General Rules:

1. For a mobile with resources on two carriers, 

a. If the new (dual carrier) form of the message is used, all previous resources relating to the specified TBF(s) are released
b. If the old (single carrier) form is used, and the Dual Carrier Assignment Info IE indicates "Assignment on single carrier only" then resources on the other carrier relating to the specified TBF(s) are implicitly released

c. If the old (single carrier) form is used, and the Dual Carrier Assignment Info IE indicates "Modification of existing assignment" then resources on the other carrier relating to the specified TBF(s) remain unchanged.

2. The rules for release/maintenance of TBFs are unchanged.  E.g. a PDA message implicitly releases any uplink TBFs.

3. [mTBF only] A MTUA or MTDA message sent to an MS with one or more ongoing TBFs which specifies new frequency parameters for either or both of the carriers indicates that existing TBFs are to be moved to the new carriers.
In case of conflict, Rule 2 takes precedence over rule 1 e.g. if a mobile with a DL TBF on carrier one receives a PDA in the old format indicating resources for a new TBF and "Modification of existing assignment", then the old resources are to be released, since a MS cannot have more than one DL TBF following receipt of a PDA.

(Therefore, the network should be mandated not to send such a message – it should indicate "Assignment on single carrier only" in this case)
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However, this type of conflict can legally arise when reducing the number of TBFs assigned:
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Note that there are three `legal' ways to go from a dual carrier assignment to a single carrier assignment when the resources on one carrier are not changed.  E.g. current downlink assignment on C1 + C2, new assignment is the same on C1 and uses no resources on C2.

· PDA (old format) "Modification of existing resources", C2, no resources described

· PDA (old format) "Assignment on single carrier only", C1, (existing) resources on C1 described

· PDA (new format), describing resources on C1 only.

It is proposed that the network should act correctly on all three messages.  (It could be specified that one or other is to be the preferred approach).

Transitions and Use of Messages
Existing transition table:
	
	FROM

	
	IDLE
	1 DL 
	1 UL
	1 UL + 1 DL

	TO
	IDLE
	
	Packet TBF Release

	
	1 DL / 1 C
	PDA 
	PDA
	Not possible (7)
	Packet TBF Release (8) /

MTTR (mTBF)

	
	1 UL
	PUA / MTUA (10)
	Not possible
	PUA
	Packet TBF Release (8) / MTTR (mTBF)

	
	1 UL + 1 DL
	Not possible
	PUA (6) / PTR
	PDA (6) / PTR
	PTR

	Key:

PDA = Packet Downlink Assignment
PUA = Packet Uplink Assignment
PTR = Packet Timeslot Reconfigure


Appendix B, 43.064 implies that a PDA always results in a 1 DL + 0 UL TBF assignment (and similarly that PUA -> 1 UL + 0 DL TBFs) – needs to be fixed!
	
	FROM

	
	IDLE
	1 DL / 

1 C
	1 DL /

2 C
	1 UL /

1 C
	1 UL /

2 C
	1 UL + 1 DL /

1 C
	1 UL + 1 DL /

2 C

	TO
	IDLE
	
	
	
	
	
	
	

	
	1 DL / 1 C
	PDAi 
	PDAi
	Not possible (7)
	Packet TBF Release (8) / MTTR (9)

	
	1 DL /

2 C
	PDAii
	PDAi /

PDAii (2)
	PDAi /

PDAii (3)
	
	

	
	1 UL /

1 C
	PUAi
	Not possible
	PUAi
	Packet TBF Release (8) / MTTR (9)

	
	1 UL /

2 C
	PUAii
	
	PUAi / 

PUAii (4)
	PUAi / PUAii (5)
	

	
	1 UL + 1 DL /

1 C
	Not possible

	PUA (6) / PTR
	PTR
	PDA (6) / PTR
	PTR
	PTR

	
	1 UL + 1 DL /

2 C
	
	
	PUA (6)/ PTR
	
	PDA (6) / PTR
	

	Key:

PDAi = PDA with legacy form (with Dual Carrier Assignment Info) (note 1)

PDAii = PDA with new form (describes resources on 2 carriers)

PUAi = PUA with legacy form (with Dual Carrier Assignment Info) (note 1)

PUAii = PUA with new form (describes resources on 2 carriers)
PTR = Packet Timeslot Reconfigure (i/ii versions not indicated).
n UL / m C  = n uplink TBFs, on m carriers



Notes:

1. It is in fact not essential that the Dual Carrier Assignment Info is included in a PDAi/PUAi, if the new assignment/change is on carrier 1. However, it should be included, unless its addition would lead to segmentation of the message.
2. PDAi can be used if the new assignment does not alter the downlink resources on the carrier already used; otherwise PDAii must be used.
3. PDAi can be used if the new assignment does not alter the downlink resources on one of the carriers already used; otherwise PDAii must be used.
4. PUAi can be used if the new assignment does not alter the uplink resources on the carrier already being used; otherwise PUAii must be used.
5. PUAi can be used if the new assignment does not alter the uplink resources on one of the carriers already used; otherwise PUAii must be used.
6. PUA/PDA can be used if the existing resources are not being changed.

7. PTR must result in 1 UL + 1 DL; PDA would result in 1 UL + 1 DL (see 44.060/8.1.1.1.3 below) (whether or not the MS supports mTBF).
8. Cannot change existing resources which are not released.

9. If MS supports mTBF.
Multiple TBFs
Since the rules relating to the TBFs which are maintained/released are not changed, the mTBF rules continue to apply (see Appendix B, 43.064).
Basically, MTBF Uplink/Downlink Assignment messages are additive (existing TBFs not addressed by the message are not changed), while the MTBF Timeslot Reconfigure message releases any TBFs not addressed by the message.

Table 1 – Message Usage Rules

	Assignment messages used
	Number of downlink TBFs (after assignment)

	
	0
	1
	2 or more

	Number of uplink TBFs 

(after assignment)
	0
	-
	PDA / MTTR (1)
	MTDA / MTTR (3)

	
	1
	PUA / MTTR (1)
	PTR / MTTR (1)
	MTUA / MTDA / MTTR

	
	2 or more
	MTUA / MTTR (2)
	MTUA / MTDA / MTTR
	MTUA / MTDA / MTTR


(1)

If the mobile station had multiple active TBFs prior to the assignment.
(2) 

If the mobile station had downlink active TBFs prior to the assignment.
(3) 

If the mobile station had uplink active TBFs prior to the assignment.

e.g.
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DTM

Following recent clarifications to 44.018 and 44.060 on the use of the DTM Assignment, it is proposed that the mobiles which support DCDL would also support the implicit release of TBFs by means of the DTM Assignment message.
(Currently, only mobiles which support Enhanced DTM Establishment or Multiple TBFs must support this).
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