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Fallback to CS Comparison
1 Introduction

At GERAN#34 in Shenzhen, China, Ericsson presented a Fallback to CS solution (in GP-070675) by which the voice component of an LTE packet switched connection is handed over to the CS Domain of a GERAN system. The solution is utilizing the existing PS Handover procedures.
Ericsson has presented similar solutions to “Fallback to CS” at the GERAN-LTE Ad-Hoc meeting in January 2007, at GERAN#33 in Seoul and at GERAN#33bis in Montreal.

At GERAN#34bis in Povoa De Varzim, Portugal, Nortel Networks presented an alternative solution (in G2-070224) that is attempting to utilize the DTM Enhancements procedures for moving an LTE packet switched connection to the CS Domain of a GERAN system.

This discussion paper is providing a comparison between the two solutions in order to simplify the process of deciding which solution to continue to develop in TSG GERAN.
2 Assumptions

The following assumptions have been made in earlier meetings:

· The decision whether or not to perform Fallback to CS shall be taken by the Target system (i.e. GERAN)

· Solutions specified by TSG GERAN need not rely only on Scenario 1

· Seamless E-UTRAN to GERAN mobility to be specified
· Seamless PS to CS Domain Change to be specified

· Compatibility with SR VCC required
3 Comparison
Although the solution proposed by Nortel Networks in G2-070224 is not clear on some essential details (e.g. regarding sequence of events and when MS and Network is allowed/required to perform certain actions), table 3.1 is an attempt to provide a comparison between the two solutions.
	Comment
	Ericsson (GP-070675)
	Nortel Networks (G2-070224)

	E-UTRAN – GERAN mobility

	PS Handover
	PS Handover

	Target Network decides if Fallback to CS shall be performed
	Yes
	No

No network trigger provided in G2-070224.

	DTM deployment in GERAN
	Not Required
The solution will however require resource reservation of CS and PS resources to be done according to DTM rules on the network side. It will also require parallel operation of a PS and a CS bearer during the time it takes to establish the CS access leg.
	Required

	DTM support in MS
	Required
	Required

	DTM Enhancement deployment in GERAN
	Not Required
	Required

	DTM Enhancements support in MS
	Not Required
	Required

	CS Resource Reservation Required before leaving E-UTRAN
	Yes
Predictable service impacts during Fallback to CS.
	No
Unpredictable service impacts during Fallback to CS.

	SI provisioning possible through “piggybacking” on PS Handover Acknowledge signalling 
	Yes
	Unclear
Time on GPRS/E-GPRS bearer will be longer if acquisition is performed after PS Handover.

	RIM/NACC support in GERAN and LTE
	Not Required (not prevented)
	Unclear

If SI provisioning is not possible through “piggybacking” on PS Handover Acknowledge signalling, RIM/NACC might be a requirement to minimize time on GPRS/EDGE bearer.

	CS access signalling required on the PS resources when MS has moved into GERAN
	No
	Yes
May have impact to speech quality during the time the MS is utilising PS resources for speech.

	Reverting to old channel possible at erroneous Assignment message(s)
	Yes
	No
MS to go to Idle Mode at erroneous DTM Assignment Command message. 

	Impact on MS state machine complexity across PS handover
	No – when PS handover is complete no further action is required by MS.
	Yes – when PS Handover is complete (with voice service supported in PS domain) the MS must send a Packet CS Request even though it already has an ongoing speech service.

	Depending on changes to Release 7 VCC (3GPP TS 23.206) 
	No
	Unclear


Table ‎3.1Comparison table
4 Conclusion
In this paper, a comparison between the Fallback to CS solutions presented by Nortel Networks and Ericsson has been made.
It has been shown that the Nortel Networks proposal does not guarantee the same speech quality and that the outcome of the Fallback to CS procedure is not as predictable (robust) as the Ericsson proposal due to the fact that the Nortel Networks proposal is not requiring CS resource reservation during the PS handover preparation phase.

Furthermore, the Nortel Networks solution does not comply with the agreed principle of allowing the target network to decide if Fallback to CS shall be initiated since no network triggering mechanism is provided. 

The solution outlined by Nortel Networks in G2-070224 is also not clarifying the sequence of events and when MS and Network is allowed/required to perform certain actions (procedures). It is the opinion of Ericsson that, when further considering the Nortel Networks solution, the existing DTM Enhancements procedures cannot be reused and that new procedure must be developed for the purpose of Fallback to CS.

Due to these differences, Ericsson is proposing that TSG GERAN continues to standardize Fallback to CS according to the proposed solution in GP-070675 and that an Liaison Statement is sent to request SA2 to include Fallback to CS into 3GPP TS 23.401.
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