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Executive summary

The 3GPP Workshop on LTE GSM Handovers took place in Sophia-Antipolis in ETSI, France. The meeting started at 09.00 the Wednesdat 10th January 2007 and finished at 16.00 on the Thursday 11th January 2007. 86 participants attended the meeting and 37 documents were submitted.
1
Opening of the Meeting

Francois Courau from Alcatel-Lucent and chairman of TSG RAN, opened the meeting the 10th January at 9:00 and welcomed the participants in ETSI premises.
2
Approval of the Agenda

	LGW-070001
	Proposed agenda for the Workshop on GSM LTE Handovers
	Chairman


The agenda was approved without comments.
It was clarified that deployment requirements for LTE GSM Handovers will be one of the outputs of this meeting.

The meeting will finish no later than 16.00 on the Thursday.

3
Reminder for IPR declaration

	The attention of the delegates to the meeting of this Technical Specification Group is drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.

The delegates are asked to take note that they are thereby invited:

· to investigate whether their organization or any other organization owns IPRs which were, or were likely to become Essential in respect of the work of 3GPP.

· to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Statement and the Licensing declaration forms (http://webapp.etsi.org/Ipr/).


4
Reminder of the main principles for cell selection/cell reselection
4.1
In GSM
It was reminded that signal strengths and signal quality (decoding on BCH elements) are used as criteria. Predictible mobile behaviour is required.
NACC (Network Assisted Cell Change) procedure is also used in GERAN.
4.2 In UMTS
The chairman reminded that the principle for cell selection in UMTS is comparable to the ones ine GERAN.

	LGW-070010
	CR against TR 25.913 "Requirements for E-UTRA and E-UTRAN
	Siemens


The document was presented by Huber Alois from Siemens.
The document proposes to clarify bullet g) in subclause 8.4 for the monitoring of (more than one) 3GPP RATs.
Discussion:
Jussi Numinen (Nokia) supported the clarification in this document.
Decision: The proposal was endorsed and will be presented to TSG RAN for approval.
5
LTE towards GERAN handovers
5.1
Service Requirements
	LGW-070002
	Service requirements for LTE to GERAN handover
	Alcatel-Lucent


The document was withdrawn before presentation (not available).
	LGW-070005
	(S1-061402). Reply LS (to SP-060684) on Workshop organization on LTE GSM Handovers
	SA WG1


The document was presented by Huber Alois from Siemens.
This document (LS from SA1) provides service requirements for handovers LTE – LTE, LTE - 3G and LTE - 2G.

Discussion:
Oskar Lopez-Torres (Interdigital) highlighted the service continuity and the convergence between fixed and mobile network. Francois Courau advised to focus the discussion on the requirements for the inter-RAT aspects (scope of this meeting).
Reference to subclause 7.1.1: Question was raised on the meaning of "frequent" (Han van Bussel, T-Mobile). Michele Zarri (T-Mobile) clarified that this means as frequent as in GSM or WCDMA to maintain service continuity. Han reminded that one of the goals of 3G LTE was to reduce the complexity. Is the same frequency needed ?
300 ms is the requirement for handover outage. However, the need for this functionality may be variable in the long run over the time, hence the solution of having it as a UE capability was mentioned (Han van Bussel, T-Mobile).
Reference to subclause 7.1.4. the "minimum impact" on GERAN standards was found difficult by Jacques Achard (GERAN1 Chairman) (e.g introduction of extra neighbour cells would be needed). Francois Courau clarified that the goal is to identify the minimum set of modifications needed. Hence it does not seem possible to allow pre release 7 GERAN network handover towards LTE (Jacques Achard). This was challenged by Nokia and Qualcomm (the functionality may be introduced without the UE having to support the full new release). Some clarity on the exact UE capability supporting the handover will be needed (Edgar Fernandes, Motorola).
Francois Courau reminded that independently of this discussion, inter PLMN handovers would be needed. 
Reference to subclause 7.1.4: does the requirement of different PLMN Ids between different RATs mean that the neighbour cell information would need to be duplicated ? Is there any drawbacks in making the equivalent PLMN technology specific ? Michele clarified that depending on the home operator, some campings/handovers may be restricted in a Visited PLMN.
Decision: The document was noted.
	LGW-070004
	Handover requirements: T-Mobile’s views
	T-Mobile


The document was presented by Michele Zarri from T-Mobile.
This document gives guidance on priority on the ways for the handovers under some conditions/requirements.

Discussion:
It was clarified that LTE to GSM handover meant Circuit Switched only in the document.
Francesco Grilli warned that requirement relaxations should still allow seamless handovers.

Dave Fox (Vodafone) commented that UE complexity should also be taken into account

Decision: The document was noted. The complexity factor should be considered. First priority is LTE to GSM handovers (over the other direction).
	LGW-070017


	Requirements and assumptions for E-UTRAN – GERAN interworking
	Nokia


The document was presented by Sari Nielsen from Nokia.
This contribution discusses e.g. the importance of balance between acceptable investment and performance levels. It also asks to consider and confirm the requirements and assumptions used for defining E-UTRA – GERAN interworking in order to ensure aligned assumptions in different working groups working with solutions in parallel.
Discussion:
Is the SA2 architecture in line with this proposal ? Would this (network centric) proposal allow all required flows of communication ? (Michael Roberts, NEC). What would be the impact to paging loads ? It was clarified that the scope of this document was to initiate high level discussions.
Francois Courau reminded that this also depends on the bands operated. The solution has to be such that LTE can be deployed over any frequency band in the future.
There is a need to balance the different needs for the functionality with the impacts of the introduction.
Decision: The document was noted.
	LGW-070022
	High level requirements on the handover procedure between LTE and GSM
	Qualcomm


The document was presented by Lorenzo Casaccia from Qualcomm.
This document provides five proposals for the LTS GSM handovers.

Discussion:
100 ms may be the figure below which interruption times are not noticed (following an LS from SA4 to RAN2). (Later-on, it was reported off-line that the number was SP-060367 and that the exact interruption time was 80 ms).
SA2 is to decide on the solution (e.g. VCC or not), based on the requirements.
Motorola reported that the issues of twoTX/RX operating at the same time was addressed in RAN4 as part of the resources aggregation work. The outcome was that dual transceiver (dual simultaneous TX and RX of separate frequencies) had a number of issues and this should address the meeting request for information needed to support the single radio VCC solution for endorsement. This comment was supported by Nokia who further added that the outcome of resources aggregation i.e single radio implementation was reported to RAN.
Decision: The document was noted. Point 1 was already agreed. There is the need to study simultaneous radio and domain handover (point 4), together with the acceptable degradation.
Single radio (point 2) support within a UE is agreed.
	LGW-070026
	Drivers for LTE mobility control
	RAN WG2 Chairman


The document was presented by Michael Roberts from Huawei.
Presented to the workshop for information, not yet agreed in RAN WG2.
The document attempts to identify drivers and limitations for mobility control in LTE (for intra-frequency, inter-frequency, and inter-RAT mobility scenarios).
Discussion:
Which requirements are part of the 2G-LTE mobility ? This needs to be assesses (and they may be different depending on the direction).
Decision: The document was noted. A document was produced, in order to be 2G-LTE specific. In LGW-070034.
	LGW-070034
	Drivers for LTE mobility control for 2G-LTE
	Huawei, Vodafone, Telecom Italia


The document was presented by Michael Roberts from Huawei.
This document is an update of the RAN2 email discussion LGW-070026 focusing on GERAN impacts.
Discussion:
Sarri Nielsen (Nokia) commented that a priority column for the importance of the criteria may be added in table 1.
The chairman reminded that deployment scenarios would be very useful. Han van Bussel (T-Mobile) commented that all scenarios need to be considered (for example LTE in all bands, with or without GSM, hot spots...).
There were comments on the broadcast channel limitations in GERAN (Guillaume Sebire, GERAN2 chairman), together with the need to avoid the consequence that the mobile remains blocked within GERAN (Lorenzo Casaccia, Qualcomm). A summary of all this is that it is important to understand the functionalities that are required in idle and active mode in GERAN.
It was clarified that the reason for removing the sentence in subclause 2.2 (linked with RAN4) was that the aim of the document was to focus on GERAN impacts.
E-UTRAN frequency layer has been replaced by RACH.
UE capability clause:
It was clarified that the new sentence "as the GERAN-LTE CS connected and/or Packet Transfer Mode mobility procedures may be a UE capability" follows an earlier comment (from T-Mobile) that the intersystem capability may be UE optional. However, the current sentence may be misleading.
Decision: The document was noted.

The document will be further revised on the exploder of this workshop. Michael Roberts from Huawei will act as a rapporteur for this discussion.
Deadline for agreement is 06th February 2007 (so that is can reach RAN WGs, GERAN1-2 and SA2 for their February meeting).
The update will be in LGW-070039.
	LGW-070023
	Interruption time in the handover procedure between GSM and LTE
	Qualcomm


The document was presented by Francesco Grilli from Qualcomm.
The document shows that the currently specified inter-RAT handover requirements for LTE are less demanding than for UMTS (without domain distinction).
Discussion:
It was commented that this is only a comparison between requirements: this does not show that LTE requirements are not good enough: what is needed and the legacy requirements are two different things (Sarri Nielsen, Nokia). Reply that the risk is that the perceived service may be different or worse (Qualcomm). It was reminded that the figures inserted are proposing different timing for the uplink and downlink but this has never been specified so far.
It was commented that the figures from TR 25.913 do not relate directly to testing (Jussi Numinen, Nokia).
Decision: The document was noted.
	LGW-070035
	Requirements and assumptions for LTE interworking
	China Mobile


The document was presented by Gunnar Hedby from Huawei.
Discussion:
Decision: The document was noted.

5.2
Architecture Requirements
Bi-casting:

	LGW-070006
	Userplane Handling during Inter-RAT handover 
	Ericsson


The document was presented by Anders Molander from Ericsson.
This contribution addresses the issue of user plane handling during Inter RAT mobility between LTE and GERAN / UTRAN, with the associated impacts on user plane protocols. It also proposes that a bi-casting solution from the 3GPP anchor should be adopted for intra-3GPP mobility.
Discussion:
It was clarified (by the presenter) that the GERAN impact would be one additional message before the handover (for preparation), and another message (to stop the bi-casting), whereas this latest message would be needed anyway.
Comment that E-NodeB packets may be lost under some scenarios. However, this may be solved (e.g. sent to the UE beforehand).
It was commented that if handovers are assumed not to be always lossless, then this should be documented (Atte Lansisalmi, Nokia). Also, forwarding is also a a solution for seamless handovers.
Comment that the the 10 ms figure of internet round trip time seems optimistic (TeliaSonera). Also, the TCP window may be buffered in the Base Station.
There is a link between the architecture decision and the interruption time in the radio (RAN Chairman). Hence communication between SA2 and the RAN WGs in February will be needed.
Decision: The document was noted. Interruption times need to be investigated from a RAN perspective (and impact on forwarding and bicasting). Information will in turn be provided to SA2. RAN WGs shall provide information on the timing aspects to SA WG2. The fact that all meetings are taking place in the same hotel will help this. TSG SA WG2 shall also inform the RAN WG2 and WG3 on their decision.
	LGW-070024
	Options for user plane handling in LTE-GERAN handovers 
	NEC


The document was revised before presentation into LGW-070027:

	LGW-070027
	Options for user plane handling in LTE-GERAN handovers 
	NEC


The document was noted without presentation following the presentation of LGW-070006: the proposed conclusion was 'do nothing' (no bi-casting).
See decision on the PS handover in LGW-070018.
	LGW-070014
	Packet loss avoidance for LTE towards GERAN handovers
	Siemens


The document was noted without presentation following the presentation of LGW-070006. The proposed conclusion was bi-casting in the UPE/3GPP anchor.

See decision on the PS handover in LGW-070018.

	LGW-070007
	Drivers for Inter-RAT Radio Resource Management 
	Ericsson


The document was presented by Anders Molander from Ericsson.
This document provides an overview of inter-RAT features, showing that inter-RAT RRM and specifically inter-RAT traffic steering can be based on a number of considerations.
Discussion:
Question on the balancing between the two RATs. Answer that load balancing is possible.
Deployment scenarios would be needed in order to progress this.
Decision: The document was noted. The need for some forms of load balancing was endorsed.
	LGW-070008
	Continuity of Voice Calls
	Ericsson


The document was presented by Peter Ostrup from Ericsson.
This paper is suggesting that voice calls shall be handed over with Inter-RAT PS Handover and shall continue in existing 3GPP technologies PS Domain (with fall back to CS under some scenarios).
Discussion:
It was clarified that one of the intentions of the document was to state that the target system should decide if and when to fallback to CS.
The fact that this was relying on the PS Handover functionality was challenged.

Han van Bussel (T-Mobile) commented that the possibilities to either maintain a call on PS domain or revert to CS was generally useful. However, the decision of having the target system deciding on the fallback would require more analysis (together with alternatives) before that the decision can be taken.
The one step approach (going directly to CS) should not be ruled out and would allow user plane continuity.
It was commented that domain switch (CS->PS) before the inter-RAT PS handover may be an alternative also to provide continuity of voice calls in the GERAN->LTE direction (Sergio Parolari, Siemens).
It was commented that service interruption timings should be taken into acount in case this feature is not mandated (Guillaume Sebire, Nokia).
Decision: The document was noted. Advantages and drawbacks of the approach would need to be assessed before making a conclusion. Figures would need to be provided by the RAN WGs, to SA2.
See decision on the PS handover in LGW-070018.

	LGW-070009
	Fallback to CS
	Ericsson


The document was presented by Peter Ostrup from Ericsson.
This is a detailed solution of a fallback to CS.

Discussion:
It was clarified (by the presenter) that the 300ms requirement could be fulfilled, with DTM.
It was clarified (by the presenter) that this mandates the use of the Gs interface.

It was commented that the call would need to be re-established anyway. Answer that the gain is in the Random Access procedure.
Question on the need for the LA Update procedure through PS: performing it through CS seems quicker.
Decision: The document was noted.

See decision on the PS handover in LGW-070018.
	LGW-070011
	Working assumptions for LTE-GERAN handovers for real-time services
	Siemens


The document was presented by Sergio Parolari from Siemens.
The document proposes some working assumptions for the handover of real-time services between GERAN and LTE.
Discussion:

Question on scenarios of handing over video calls to GSM.
Decision: The document was noted.

See decision on the PS handover in LGW-070018.

	LGW-070012
	Non-realtime support for LTE towards GERAN handovers
	Siemens


The document was revised before presentation in LGW-070030:
	LGW-070030
	Non-realtime support for LTE towards GERAN handovers
	Siemens


The document was presented by Huber Alois from Siemens.
This document shows that the 500ms requirement of service interruption time for non realtime services cannot be met for LTE to GERAN A/Gb mode based on forward Handover.
Discussion:
This is a forward handover.
It was reported that there has been work on equivalent tracking areas within SA2 in order to avoid a part of the signalling. For example, the UE would not necessarily need to pass the context around or to contact the HLR. Hence, the real signalling flow may be an optimisation of this one (quicker) (Dave Fox, Vodafone). Answer that the Equivalent Tracking Area concept is for idle mode only so far (Ericsson).
Decision: The document was noted. SA2 would need to study this.
See decision on the PS handover in LGW-070018.
	LGW-070018
	I-RAT HO principles from E-UTRAN point of view
	Nokia, Ericsson


The document was presented by Atte Lansisalmi from Nokia.
This document provides a list of principles to be applied to LTE inter-RAT Handover design, so that changes to 2G and 3G systems are minimised.
Discussion:
It was clarified that in 3.2, the source could be LTE or UTRAN, without distinction from GERAN.
VoIP to CS may be one particularity. It was clarified that the contribution only refers to PS to PS handover.
Decision: The document was noted. From a radio perspective, there is a benefit in re-using this list of principles, with the clarification that this refers only to PS to PS handovers.
PS to PS handover between GERAN and LTE (both directions) should be supported in the standard. The PS handover procedure standardised between UTRAN and GERAN should be used as a starting point.

Note: No assumption has been taken regarding the solution for the continuity of the voice service between LTE and GERAN.

	LGW-070025
	Single Radio VCC solutions 
	Nortel Networks


The document was presented by Rene Faurie from Nortel Networks.
This document analyses possible solutions for single radio Voice Call Continuity between 2G CS domain and LTE and summarises their GERAN impacts.

Discussion:
The requirement for the PS handover functionality is premature (as discussed also with the other documents).
Decision: The document was noted.

	LGW-070028
	LTE-GSM Handover approach
	Qualcomm Europe


The document was revised before presentation in LGW-070033:

	LGW-070033
	LTE-GSM Handover approach
	Qualcomm Europe


The document was presented by Lorenzo Casaccia from Qualcomm.
This presentation describes principles for Voice Call Continuity (VCC), for e.g. LTE VoIP - GERAN CS handovers.
Discussion:
It was clarified that the VCC gateway acts as anchor MSC, in fact as a VCC AS. Principles are similar than for the GAN.
Slide 17: user plane is in blue, signalling in pink/grey.
This is a starting point on what could be done.
It was commented that since the "VCC AS" in the diagram would have added functionalities compared to the VCC AS, the node should be renamed for clarity.
Regardless of this, the chairman reminded that System Architecture decisions are needed by the RAN in order to progress the work, otherwise drastic RAN decisions may be taken at RAN-35 as explained during the last SA plenary meeting.

Decision: The document was noted.
	LGW-070003
	LTE to GERAN CS handover
	Alcatel-Lucent


The document was revised before presentation into LGW-070032:
	LGW-070032
	LTE to GERAN CS handover
	Alcatel-Lucent


The document was presented by Christophe Demarez from Alcatel-Lucent.

The contribution lists additional requirements for voice call continuity between LTE-PS and GSM/UMTS CS (subclause 2.2.1) and what is possible already for VoIP. It is also proposed that SA2 initiate an evaluation of the remaining solutions for feasibility and complexity (as part of the existing SAE WI or as a separate WI).
Discussion:
The sentence on change to older systems in order to minimise the complexity was challenged: it is easier to set new requirements on new systems rather than on old systems (Francesco Grilli, Qualcomm).
Decision: The document was noted.
	LGW-070029
	SAE bearer to PDP context mapping
	Qualcomm Europe


The document is submitted as background information only. It was noted without presentation.
5.3
Radio Requirements
	LGW-070015
	Radio requirements for LTE towards GERAN handovers
	Siemens


The document was withdrawn before presentation (not available).
	LGW-070019
	Inter-RAT GERAN-E-UTRAN Handover of Voice Services
	Nokia


The document was withdrawn before presentation.
	LGW-070020
	GERAN – E-UTRAN – GERAN Handovers
	Nokia


The document was presented by Vlora Rexhepi from Nokia.
This presentation presents challenges, constraints and scenarios for the intersystem change.
Discussion:
It was commented that with this proposal a BSS modification would be needed anyhow (such as for introducing PS handover or DTM) in order to transform CS handover into PS handover. Also, E-NodeB would have to initiate VoIP calls for some scenarios.
Slide 4: restriction to blind handovers seems to be a limitation.
Slide 5: 
The GERAN1 chairman commented that we should try to re-use as much as possible the GERAN already approved WIs.
Decision: The document was noted. It was revised following the discussions in LGW-070037:
	LGW-070037
	GERAN-LTE Handovers
	3GPP Workshop on LTE GSM Handovers


The document was presented by Vlora Rexhepi from Nokia.

Discussion:
Slide 3:

CS handover is mandatory within GERAN (but it does not necessarily mean it is used for LTE/GERAN handover of voice services - Rene Faurie, Nortel Networks). This will be indicated through a note 2 in slide 3 below the table.

It was initially discussed that EDGE may be replaced by EGPRS, which means of support of MCS-1 to MCS-9. However, it was decided at the end to change it to "EDGE (EGPRS)".
VoIP is done through e.g. reduced TTI, fast ack/nack and new modulations, so through GERAN evolution latency reductions. This will be indicated (VoIP means the support for PS conversational services in GERAN).
Slide 2:

Bullet point 1 will be rephrased to state that it applies to handover of voice services.
Decision: The document was revised in RP-070038 that was endorsed by the group and will also be annexed to those minutes.
5.3.1
Broadcast information in GERAN

No input.
5.3.2
Broadcast information in LTE

No input.

6
GERAN towards LTE Handovers
6.1
Service Requirements
	LGW-070005
	(S1-061402). Reply LS (to SP-060684) on Workshop organization on LTE GSM Handovers
	SA WG1


(Already available under 5.1).
Michele Zarri
	LGW-070004
	Handover requirements: T-Mobile’s views
	T-Mobile


(Already available under 5.1).

Michele Zarri
	LGW-070017
	Requirements and assumptions for E-UTRAN – GERAN interworking
	Nokia


(Already available under 5.1).

Sari Nielsen, Atte Lansisalmi
	LGW-070021
	GERAN support to allow Load Sharing/Policy management using Cell Reselection
	T-Mobile


The document was presented by Anders Dahlen from TeliaSonera.
This document provides/reminds requirements of load sharing/balancing.
Discussion:
Load sharing for core network resources using idle mode mechanisms may also be useful (Andrea Buldorini, Telecom Italia).

Decision: The document was noted. This will be input to RAN2, GERAN1-2 for the detailed work. The principles were endorsed by the group.
	LGW-070023
	Interruption time in the handover procedure between GSM and LTE
	Qualcomm


(Already available under 5.1).

Francesco Grilli
	LGW-070026
	Drivers for LTE mobility control
	RAN WG2 Chairman


(Already available under 5.1).

Mikio Iwamura-san, NTT DoCoMo
	LGW-070035
	Requirements and assumptions for LTE interworking
	China Mobile


(Also available under agenda item 5.1).

6.2
Architecture Requirements
	LGW-070006
	Userplane Handling during Inter-RAT handover 
	Ericsson


(Already available under 5.2)

Anders Molander, Gunnar Mildh
	LGW-070007
	Drivers for Inter-RAT Radio Resource Management 
	Ericsson


(Already available under 5.2)

Anders Molander, Gunnar Mildh
	LGW-070011
	Working assumptions for LTE-GERAN handovers for real-time services
	Siemens


(Already available under 5.2)

Huber Alois, Sergio Parolari
	LGW-070013
	Non-realtime support for GERAN towards LTE handovers 
	Siemens


The document was revised before presentation in LGW-070031:

	LGW-070031
	Non-realtime support for GERAN towards LTE handovers 
	Siemens


Huber Alois
	LGW-070018
	I-RAT HO principles from E-UTRAN point of view
	Nokia, Ericsson


(Already available under 5.2)

Sari Nielsen, Atte Lansisalmi
	LGW-070025
	Single Radio VCC solutions 
	Nortel Networks


(Already available under 5.2).

Rene Faurie
	LGW-070028
	LTE-GSM Handover approach
	Qualcomm Europe


The document was revised before presentation in LGW-070033:

	LGW-070033
	LTE-GSM Handover approach
	Qualcomm Europe


(Already available under 5.2)

Lorenzo Casaccia
	LGW-070029
	SAE bearer to PDP context mapping
	Qualcomm Europe


(Already available under 5.2)

Lorenzo Casaccia
	LGW-070031
	Non-realtime support for GERAN towards LTE handovers 
	Siemens


Huber Alois
6.3
Radio Requirements
	LGW-070016
	Monitoring of LTE cells from GSM
	Siemens


The document was presented by Leonardo Provvedi from Siemens.
Discussion:
Decision: The document was noted.

	LGW-070019
	Inter-RAT GERAN-E-UTRAN Handover of Voice Services
	Nokia


(Already available under 5.3).

Sari Nielsen, Atte Lansisalmi
	LGW-070020
	GERAN – E-UTRAN – GERAN Handovers
	Nokia


(Already available under 5.3).

Sari Nielsen
6.3.1
Broadcast information in GERAN
6.3.2
Broadcast information in LTE
7
Summary of the necessary modifications in GERAN and requirements for LTE
The documents agreed during the meeting will be forwarded to all involved working groups for further consideration.
The document from TSG RAN WG2 (LGW-070034) will be further modified through discussion aver the exploder of the workshop for this meeting and shall be completed for the week prior to the TSG RAN WGs meetings in Saint Louis. Michale Roberts agreed to act as moderator for this email discussion.

The chairman announced that he will also provide a list of scenarios for deployment on the exploder for further discussions on the email reflector for this meeting.
9
Any other business
10
Closing of the meeting
The Chairman closed the meeting at 16.00. He thanked all the delegates for their work.
Annex A:
GERAN-LTE Handovers - Scenarios and recommendations
Document LGW-070038:
Handover scenarios:
Three main scenarios:

· Handover of voice services
· CS voice
· VoIP
· Handover of packet data services
· Handover of voice and packet data services 
Two working assumptions were endorsed by the workshop

1. The LTE to GERAN direction is of higher priority for handover of voice services than the GERAN to LTE direction

2. A single radio is assumed

GERAN deployment Scenarios for Voice Services Handover:

	Standardization Features Supported by GERAN
	CS HO
	DTM
	EGPRS

(EDGE)
	PS HO
	DTM Enhancements
	VoIP*

	Scenario 1
	X
	
	
	
	
	

	Scenario 2
	X
	
	X
	
	
	

	Scenario 3
	X
	X
	
	
	
	

	Scenario 4
	X
	X
	X
	
	
	

	Scenario 5
	X
	
	
	X
	
	

	Scenario 6
	X
	
	X
	X
	
	

	Scenario 7
	X
	X
	
	X
	
	

	Scenario 8
	X
	X
	X
	X
	
	

	Scenario 9
	X
	X
	X
	
	X
	

	Scenario 10
	X
	X
	
	X
	X
	

	Scenario 11
	X
	X
	X
	X
	X
	

	Scenario 12
	X
	X
	
	X
	X
	X

	Scenario 13
	X
	
	X
	X
	
	X

	Scenario 14
	X
	X
	X
	X
	X
	X


Note1: All the above scenarios could be considered with or without Gs interface 

Note2: CS HO is mandatory within GERAN, but it does not necessarily mean it is used for LTE/GERAN handover of voice services 

* VoIP means the support for PS conversational services in GERAN  

Recommendation
· The scenarios presented identify GERAN features and their combinations relevant for supporting the handover of voice services between LTE and GERAN 
· 3GPP Working Groups are strongly encouraged to use these scenarios for defining and mapping the technical solutions for handover of voice services between LTE and GERAN
Annex B:
List of participants

See the excel file.
Annex B:
List of documents

	Agenda
	Type
	Tdoc
	Title
	Source
	Release
	Work_item
	Individuals
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