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This paper argues that the CS-IMS voice continuity when the IMS is accessed over SAE/LTE would fall in the so-called “single radio VCC” category, due to the impossibility for simultaneous transmission and reception on the 2G/3G radio and the LTE radio. Given that the “single radio VCC” issue applies to pre-SAE/LTE systems as well, it is proposed to study the CS-IMS service continuity for both SAE/LTE and pre-SAE/LTE systems.
1.
VCC for SAE/LTE is “single radio”
Service continuity between CS and IMS is currently listed in TR 23.882 as an SAE architecture requirement in the following way:

-
It shall be possible to support service continuity between IMS over SAE/LTE access and the CS domain. It shall be achieved with minimum impact on the CS domain.

According to the following excerpt from the latest SAE work plan (SP-060436):

b.4
(SA 2) architectural concept for short interruption time (expected start in June meetings, but earlier email discussion is encouraged, finish Oct '06)

it seems like the present meeting is the right time to kick off the activity.

In this paper we focus only on the CS-IMS voice call continuity. Continuity of other services is not considered any further.
We expect that the solutions for voice call continuity between IMS over SAE/LTE and CS domain will build on top of the VCC work (TR 23.806 and TS 23.206).
It should be noted here that the solution which is currently under specification in TS 23.206 is focused on the dual radio case i.e. when the UE can transmit and receive in parallel over both the source and the target radio during the execution of the VCC procedure. E.g. this is the case when one of the radios is a 802.11, whereas the other one is 2G or 3G. In addition, the VCC solution currently specified in TS 23.206 can also be applied when the IMS is accessed over 3G PS, but only if the CS domain is also accessed over a 3G radio. This is because the 3G radio allows for simultaneous access to both 3G PS and 3G CS.
However, further study is required in order to cover the “single radio VCC” case i.e. when the UE makes a VCC transition between 2G CS and 3G PS, or vice versa. Indeed, in this case it is not possible for the UE to have parallel transmission and reception on both the 2G and the 3G side, in order to execute the VCC procedure.
The VCC feasibility study (TS 23.806) currently includes two high-level approaches for addressing the single radio VCC case:

· Section 6.3.8 in TR 23.806 suggests that the 3G PS to 2G CS transition could be solved by going through 3G CS as an intermediary step;

· Annex E in TR 23.806 describes a “break-before-make” approach referred to as CReDT in which the remote party is “parked” while the UE is in the source radio, and is then “un-parked” once the UE moves to the target radio.

Both solutions are incomplete and require further study. Further solutions should be explored as well.
Now, according to the following note from TR 25.813 (LTE radio protocol architecture):
Note:
From R2-051759: simultaneous operation in two RATs should not be considered because of RF issues.
the LTE radio will not allow for simultaneous transmission and reception in parallel to the 2G/3G radio, either. In other words, the voice call continuity for SAE/LTE will also fall in the “single radio VCC” category.
Given the similarity of constraints, it is expected that potential architectural solutions for SAE systems would bear lot of similarities with those studied for pre-SAE/LTE systems. For example, it could be possible to transition from IMS over LTE towards 3G CS by going through the 3G PS domain as an intermediary step. Another possibility is to use CReDT for VCC transition between IMS over LTE and 2G CS.
2.
Way Forward for Study of “Single Radio VCC” Architectures
Currently the 23.882 requirement on CS-IMS service continuity seems to be restricted to the case where the IMS is accessed over an SAE/LTE system. We believe that it is important to enlarge the scope of the study in order to cover the pre-SAE/LTE systems. This becomes particularly obvious when putting Evolved HSPA (or HSPA+) in the picture: without a single radio solution it would be impossible to ensure voice continuity when the terminal moves between an HSPA+ RAN and the 2G CS. As discussed in the previous section, the incremental effort for studying the pre-SAE specifics is expected to be low compared to the overall benefit that it would bring.
We believe that the most efficient way for studying the “single radio VCC” architectures would be the one used for Mobility with non-3GPP systems:
· The SAE/LTE specific aspects would be studied as a new Key Issue within the main body of TR 23.882;

· The pre-SAE/LTE specific aspects would be studied in an Annex.

3.
Proposal
Agree on a new Key Issue section, as proposed below, which will serve as a container for studying SAE/LTE specific solutions.

Agree on a new Annex, as proposed below, which will serve as a container for studying pre-SAE/LTE specific solutions.
7.x Service continuity between IMS over SAE/LTE access and CS domain
7.x.1 Description of Service continuity between IMS over SAE/LTE access and CS domain
7.x.2 Solution for Service continuity between IMS over SAE/LTE access and CS domain 
7.x.3 Impact on the baseline CN Architecture

7.x.4 Impact on the baseline RAN Architecture

7.x.5 Impact on terminals used in the existing architecture
Annex X:
Service continuity between IMS over pre-SAE/LTE access and CS domain
The intent here is to study CS-IMS service continuity only between the existing 3GPP-defined accesses (2G and 3G), not considering the evolved RAN and the evolved Packet Core. The focus will be on the voice call service. The applicability to other services is FFS.
The intent of this Annex is to study architectural solutions for CS-IMS service continuity in parallel to the study for the evolved system. The solutions studied in this annex should strive to re-use as much as possible the work done within the VCC work item (TR 23.806 and TS 23.206).
X.1
Description of service continuity between IMS over pre-SAE/LTE access and CS domain
X.2
Solutions for service continuity between IMS over pre-SAE/LTE access and CS domain 
X.3
Impact on the baseline CN architecture

X.4
Impact on the baseline RAN architecture

X.5
Impact on terminals used in the existing architecture
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