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Stage 3 Changes Required for Downlink Dual Carrier 
1. Introduction

This document provides an initial scope of the changes foreseen to existing WG2 standards in order to incorporate the Downlink Dual Carrier feature in Release-7.  It is hoped that, after discussion and further refinement, this document will form a basis for agreeing the necessary stage 3 changes to enable CRs to be prepared for future GERAN meetings.  
2. Assumptions
The WG2 assumptions relating to dual carrier operation in the downlink as agreed in GERAN2#29bis are given in [1.].  These principles in conjunction with the stage 2 changes defined in the CR to 43.064 to be re-presented to GERAN#30 form the basis for the changes proposed in this document.  
The dual carrier in the downlink feature is optional for both the MS and the network.  It is assumed that the network needs to know if the MS supports this feature (via MS-RAC and Classmark 3) but that the MS does not need to explicitly know whether the network supports the feature or not. 
It is also assumed that the maximum window size is currently sufficient for realistic RLC acknowledged mode dual carrier configurations.  

3. WG2 Standards Affected
Currently no changes are foreseen to TS 48.008 and TS 48.018 as the impact of dual carrier in the downlink is confined to the RLC, MAC and physical layers.  
TS 44.060 addresses the bulk of the required changes relating to RLC/MAC issues.  TS 44.018 will be impacted due to DTM configurations that might use packet resources on two downlink carriers.  
The GPRS stage 2, TS 43.064 is already being addressed in an ongoing CR.  A draft CR to the DTM stage 2 (TS 43.055) will be presented in [2.], although this is of course a WG1 standard.  
4. Changes to TS 44.060
This section identifies the main changes that need to be addressed in TS 44.060.  Appendix A expands on this by identifying the procedures and messages that may need to be modified.  The key changes foreseen are:
· Clarification to multiplexing principles regarding TFI values being the same on both carriers for TBFs that use more than one carrier and the need for USFs on both carriers for an uplink TBF that spans two carriers. 
· Changes to frequency parameters procedures to allow adding a new carrier to a single carrier configuration or changing one of the carrier frequencies.  

· Add a new section (section 5.9) to provide an overview of the dual carrier in the downlink feature.
· Changes to uplink and downlink assignment procedures in the case of providing resources on two carriers (various places in section 7 and 8)

· Changes to PACCH operation to allow simultaneous PACCH on the two carriers and to ensure that all segments of a multiple segment message are sent on the same PACCH.  
· Clarification that a Timing Advance Index need only be allocated on only one of the two carriers. 

· EGPRS channel quality measurement reports for both carriers can be sent in PACCH messages on one carrier if needed (this concept is FFS).  

· Selection of MCS (link adaptation) is independent on the two carriers used in a dual carrier downlink configuration.  
· Changes needed for assignment messages, timeslot reconfigure messages and EGPRS Downlink Ack/Nack messages. 

5. Changes to TS 44.018

This section identifies the main changes that need to be addressed in TS 44.018.  Appendix B expands on the procedures and messages that may need to be modified.  The key changes foreseen are:

· Describe limitations of allowed DTM configurations with dual carrier in the downlink (e.g. E-GPRS TBFs only, uplink resources on the same carrier as the uplink CS resource, no half rate channels).  
· Describe how and when the network can provide a packet allocation that utilises dual carrier resources.  
· Modify intracell handover to take account of addition of a new carrier frequency or the change of one or both carriers.  

· Modify assignment messages (DTM Assignment and Packet Assignment) plus RR Packet Uplink Assignment and RR Packet Downlink Assignment IEs.  
6. Open Issues Identified

· How do we change one or both of the radio frequency channels in an assignment message? 

Currently any assignment message after the initial assignment (that takes the mobile into packet transfer mode) with frequency parameters included in the message signifies that the radio frequency channel has been changed.  The question is how to signal which radio frequency channel is being changed.  
· What options should be available for reporting EGPRS channel quality measurements?

(Contributions on this issue are expected from other companies in GERAN#30)

7. Conclusions

This paper has summarised the changes foreseen as necessary for the WG2 stage 3 specifications TS 44.060 and TS 44.018.  The bulk of the changes are required in TS 44.060 and the work will be mostly focussed on changes to existing messages (no new messages are seen as necessary).  Changes to TS 44.018 are seen as less work than those for TS 44.060.  
Some remaining open issues have been identified which need to be addressed before the final stage 3 CRs can be completed.  
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A. Detailed Changes needed to 44.060
A.1. Changes to Procedures

	Section Number
	Change Required

	5.2 Multiplexing principles
	Definition of uplink and downlink TBFs may be spread across two carriers.  In the uplink the TBF can only be scheduled by the network on one carrier in any given radio block.  

	5.5.1.7 Frequency Parameters
	Clarification when changing one carrier frequency in a dual carrier TBF, how frequency parameters are to be conveyed.  Do we need to specify both frequencies again?

	5.9 Dual Carrier Operation
	New section explaining how dual carrier in the downlink operation works and the general limitations on TBFs.  

	7.1.2.2
Packet assignment procedure
	Clarify allocation of same TFI for a downlink TBF on two carriers, USF values on both carriers for a TBF that can be sent on both of the two paired uplink carriers.  

	7.1.2.5
Timing Advance
	Only one Timing Advance Index on one of the two carriers is required, some small modifications are needed to specify this case.  

	8.1.1
Uplink RLC data block transfer
	Clarification of a TBF with two sets of USFs (one for each uplink carrier) where the network must not schedule uplink radio blocks on both carriers in the same block period.  

	8.1.1.1.3
Establishment of Downlink TBF
	Same TFI shall applicable to both carriers for a TBF that spans resources on both carriers.  

	8.1.1.2.2
PACCH operation
	Clarification of PACCH operation required.  Include that all segments of the same PACCH message shall be sent on the same UL PACCH (same carrier)

	8.1.2
Downlink RLC data block transfer
	Clarification on downlink TBFs that use resources on two carriers.  

	8.1.2.2
Polling for Packet Downlink Ack/Nack
	Change for Channel Quality Report reporting quality measurements on both carriers (solution is FFS)

	8.1.2.5
Establishment of uplink TBF
	Establishment of uplink TBF (spanning two carriers) whilst downlink TBFs are ongoing.  

	8.9.2.1
Assignment of both dedicated and packet resource
	Clarify that in the case of dual carrier uplink packet resources must be allocated on the same carrier as the CS resource and that half rate channels cannot be allocated.

	8.10.2
Neighbour Cell System Information Distribution
	Clarify that PACKET NEIGHBOUR CELL DATA messages can be send on both downlink PACCH channels in parallel. 

	9.2
Operation during RLC/MAC control message transfer
	Ensure that all segments of the same RLC/MAC control message are sent on the same downlink PACCH

	9.3.2.1
Additional functionality in acknowledged EGPRS TBF Mode
	Clarification that selection of MCS is independent on PDCHs for the two downlink carriers for the same TBF.  


Table 1
Changes Needed to Procedural Text in 44.060

A.2. Changes to Messages and IEs

	Section Number and

Message/IE
	Change Required

	11.2.6a
EGPRS Packet Downlink Ack/Nack
	Change to channel quality report to allow reporting of two channels

	11.2.7
Packet Downlink Assignment
	Changes to accommodate TBFs on different carriers and TBFs on both carriers.  Possible change to UPLINK_CONTROL_TIMESLOT to define an uplink PACCH on one carrier?

	11.2.7a
Multiple TBF Downlink Assignment
	As above.  

	11.2.16
Packet Resource Request
	Changes needed to for reporting EGPRS link quality measurements. 

	11.2.29
Packet Uplink Assignment
	Modification required for two USF values and frequency parameters one for each uplink carrier.  

	11.2.29a
Multiple TBF Uplink Assignment
	As above.  

	11.2.31
Packet Timeslot Reconfigure
	Definition of two sets of frequency parameters, downlink timeslot allocation, uplink USFs on both carriers.  

	11.2.31a
Multiple TBF Timeslot Reconfigure
	As above. 

	11.2.37
Packet CS Release Indication
	Changes to uplink and downlink assignment structs. 

	11.2.43
PS Handover Command
	Ability to specify packet resources on dual carrier if the MS is capable of downlink dual carrier.  

	11.2.46
DTM Handover Command
	As above.  

	12.42
PS Handover Radio Resources
	Changes to uplink and downlink assignment structs depending on how PS Handover for resources on dual carrier configuartions.  

	12.46
DTM Handover PS Radio Resources
	As above.  


Table 2
Changes Needed to Messages/IEs in 44.060

B. Detailed Changes needed to 44.018

B.1. Changes to Procedures 

	Section Number
	Change Required

	3.1.2.7
Dual transfer mode (DTM)
	Specify limitations of DTM with dual carrier configurations (E-GPRS only, no half rate configurations)

	3.4.22
RR procedures related to packet resource establishment while in dedicated mode
	Clarification as to how and when the network can allocate resources on dual carrier.  

	3.4.22.3
Packet downlink assignment in dedicated mode
	As above

	3.4.23.2
RR and packet resource reallocation whilst in dual transfer mode
	Modify intracell change of channels for dual carrier. 


Table 3
Changes Needed to Procedural Text in 44.018

B.2. Changes to Messages and IEs

	Section Number
	Change Required

	9.1.12e
DTM Assignment Command
	Changes required to specify downlink packet channels on two carriers and two radio frequency channels.  

	9.1.21f
Packet Assignment
	Change required for dual carrier allocation.  Two carriers may need to be defined in the allocation.  

	10.5.2.25c
RR Packet Uplink Assignment
	Changes required to specify uplink TBF on two carriers with USFs on two carriers.  

	10.5.2.25d
RR Packet Downlink Assignment
	Changes required to timeslot allocation etc.


Table 4
Changes Needed to Messages/IEs in 44.018
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