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This contribution proposes to conclude the feasibility study and select one of the alternative solutions for Stage 2 specification.

1
Discussion

TR 23.882 currently contains a high-level description of five SR VCC solutions for voice call continuity between IMS and SAE/LTE access and CS domain:

A. Combinational VCC

B. (no name; similar to the previous)

C. CReDT

D. “Inter-MSC Handover”
E. (no name; conceptual only; may be similar to CReDT)
NOTE: it is assumed in this paper that the existing “Inter-MSC Handover” solution has been complemented with the IMS Centralised Services (ICS) framework, as proposed in S2-071725. For sake of brevity we refer to such an enhanced “Inter-MSC Handover” solution here as IMHO.
This paper proposes to first check the applicability of these solutions against each scenario listed in Table 7.19.1.2-1. It next proposes to check how the enhanced Alternative D (IMHO) addresses the “wish list” in Section 7.19.1. It finally recommends that IMHO be selected as the solution for Stage 2 specification.
2
Filling up the applicability Table 7.19.1.2-1 in TR 23.882
This section proposes to fill up the applicability Table 7.19.1.2-1 in TR 23.882 as indicated below. Alternative E has been omitted because its description currently lacks the level of details that would allow for evaluation of its applicability.
“Dual Radio VCC” is also considered for the scenarios in which it can be applied with no changes.
	Scenario
	Source or Target cell

(PS)
	Target or Source cell

(CS)
	Assumptions on deployment
	Solutions

	1
	LTE
	3G
	3G: VoIP optimisations supported
	A, B, C, D

	2
	LTE
	3G
	3G: VoIP optimisations not supported
	C, D

	3
	LTE
	2G
	2G: VoIP optimisations supported; PS Handover supported
	A, B*, C, D

	4
	LTE
	2G
	2G: VoIP optimisations not supported; PS Handover supported
	A**, B**, C, D

	5
	LTE
	2G
	2G: VoIP optimisations not supported; PS Handover not supported
	C, D

	6
	3G
	3G 
	
	DR VCC

	7
	3G
	2G
	2G: VoIP optimisations supported; PS Handover supported
	A, B, C, D

	8
	3G
	2G
	2G: VoIP optimisations not supported; PS Handover supported
	A***, B***, C, D

	9
	3G
	2G
	2G: VoIP optimisations not supported; PS Handover not supported
	A***, B***, C, D

	10
	2G
	2G
	
	DR VCC

	NOTE: Scenarios 6,7,8,9 assume VoIP optimisations are supported in 3G

NOTE: Scenarios 10 assumes VoIP optimisations are supported in 2G

NOTE: the asterisk in B* (Scenario 3) means that Solution B is applicable only with the underlying 3G deployment assumption depicted in Figure 7.19.1.4.1-1

NOTE: the double asterisk in A** and B** (Scenario 4) means that further study is needed before concluding whether voice quality during the domain transfer procedure would be acceptable even without VoIP optimisations
NOTE: the triple asterisk in A*** and B*** (Scenarios 8 and 9) means that these solutions work only if the 3G cell provides access to CS domain (e.g. they would not work for HSDPA-only cells)

NOTE: DR VCC stands for “Dual Radio VCC” i.e. the REL-7 VCC solution specified in [TS 23.206]


As seen from the table above, only two solutions (C and D i.e. CReDT and IMHO) are applicable to all scenarios, regardless of any assumptions about the support of certain features in the existing access networks (GERAN and UTRAN).
Given the important service break incurred by CReDT, we believe that Alternative D (IMHO) is the lucky winner. We therefore propose to next evaluate IMHO against the “wish list” in Section 7.19.1.1. The comments on the individual items from the “wish list” are written in blue ink.
7.19.1.1
Description of key issue Voice call continuity between IMS over SAE/LTE access and CS domain

The intent of this clause is to study alternative solutions for Voice call continuity between IMS over SAE/LTE access and CS domain. The solutions studied here shall allow coexistence with VCC (as specified in 3GPP TS 23.206 [29]). Solutions compatible with VCC Rel 7 shall be studied.
IMHO is more than compatible with REL-7 VCC, because REL-7 VCC is integral part of the IMHO solution.
It is expected that some of the alternative solutions may be applied in pre-SAE/LTE context i.e. for Voice call continuity between IMS over 2G/3G PS access and CS domain. Any such applicability to pre-SAE/LTE context should be highlighted when incorporated in here.
IMHO is also applicable to pre-SAE/LTE networks e.g. it can be used for 3G PS ( 2G CS voice call continuity.
In the following desirable characteristics for proposed solutions are listed: 

· The solution shall not require UE and/or RAT capability to simultaneously signal on two different RATs.
This is the case for all the considered solutions.
· Impact on service quality, e.g. QoS, interruption times should be minimized
The service break with IMHO should be studied in more details, however given that it is based on PS and CS handover techniques, it is believed that the service break can be maintained within the 300ms limit.
· RAT/domain selection/change should be under network control.
IMHO is based on PS and CS handover techniques. The network can control the RAT used by defining the set of neighbouring cells on which the UE should perform measurements.
· RAT/domain selection/change may be restricted to some access systems and some subscribers, depending on operators’ policies.
Similar comment to the previous: IMHO being defined on CS and PS handover techniques, the network can fully control the RAT used.
· It shall be possible for operators to restrict and disable the handover of voice calls across different access domains even if voice call services are available separately from those domains.
Editor's Note: the triggering for domain change, either UE initiated or network initiated, is FFS.

Whether this requirement is met by IMHO is FFS.
· In roaming cases, the Visited PLMN should control the RAT/domain selection/change while taking into account any related HPLMN policies

IMHO being based on CS and PS handover techniques, the RAT change is under VPLMN control.
· Inter-domain handover in the VPLMN should be performed without significant amount of signalling to the HPLMN.

The signalling towards the HPLMN with IMHO is comparable to the signalling with REL-7 VCC. There is only one INVITE message sent across the roaming boundary upon RAT change.
· Impact on legacy RAT is highly undesirable
Changes to the legacy RAT with IMHO are reduced to the bare minimum – typically the GERAN and UTRAN elements would have to allow for measurements on “unusual” neighbouring cells (e.g. LTE or HSDPA-only cells). These are minor software-only upgrades. It is worth noting that there is no need for any of the following GERAN features: PS Handover, DTM or VoIP optimisations.
· Impact on legacy CS CN is undesirable

IMHO requires a new Core network node (referred to as the MME-CS in S2-071725). This is a new node that behaves as MME/SGSN towards the PS Core and as an Anchor MSC towards the CS Core. No changes are expected on the deployed legacy elements (e.g. MSCs or SGSNs).
3
Conclusion and proposal
On the basis of the analysis provided in Section 2, it is proposed:
· To populate Table 7.19.1.2-1 in TR 23.882 as in the text proposal below;
· To agree on supporting IMHO as the working assumption for Stage 2 specification.
*** Start of Change in TR 23.882 *****

7.19.1.2
General aspects

It is understood that the service continuity aspects described in this clause are linked to radio aspects peculiar to single radio devices e.g. handovers across 3GPP radio technologies.

Different solutions may be suited depending on the scenarios (e.g. which combination of domain transfer and radio handover), on the deployment assumptions (e.g. PS Handover and VoIP optimisations supported in the 2G domain or not) and on the intended use cases (e.g. LTE used as an overlay in areas where both 2G and 3G are present, or as a replacement for either of them)

The following table summarises the number of scenarios potentially to be considered for the continuity between IMS and CS
	Scenario
	Source or Target cell

(PS)
	Target or Source cell

(CS)
	Assumptions on deployment
	Solutions

	1
	LTE
	3G
	3G: VoIP optimisations supported
	A, B, C, D

	2
	LTE
	3G
	3G: VoIP optimisations not supported
	C, D

	3
	LTE
	2G
	2G: VoIP optimisations supported; PS Handover supported
	A, B*, C, D

	4
	LTE
	2G
	2G: VoIP optimisations not supported; PS Handover supported
	A**, B**, C, D

	5
	LTE
	2G
	2G: VoIP optimisations not supported; PS Handover not supported
	C, D

	6
	3G
	3G 
	
	DR VCC

	7
	3G
	2G
	2G: VoIP optimisations supported; PS Handover supported
	A, B, C

	8
	3G
	2G
	2G: VoIP optimisations not supported; PS Handover supported
	A***, B***, C, D

	9
	3G
	2G
	2G: VoIP optimisations not supported; PS Handover not supported
	A***, B***, C, D

	10
	2G
	2G
	
	DR VCC

	NOTE: Scenarios 6,7,8,9 assume VoIP optimisations are supported in 3G

NOTE: Scenarios 10 assumes VoIP optimisations are supported in 2G

NOTE: the asterisk in B* (Scenario 3) means that Solution B is applicable only with the underlying 3G deployment assumption depicted in Figure 7.19.1.4.1-1

NOTE: the double asterisk in A** and B** (Scenario 4) means that further study is needed before concluding whether voice quality during the domain transfer procedure would be acceptable even without VoIP optimisations
NOTE: the triple asterisk in A*** and B*** (Scenarios 8 and 9) means that these solutions work only if the 3G cell provides access to CS domain (e.g. they would not work for HSDPA-only cells)

NOTE: DR VCC stands for “Dual Radio VCC” i.e. the REL-7 VCC solution specified in [TS 23.206]


Table 7.19.1,2-1 – Continuity scenarios from IMS towards CS
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