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1. Introduction

The combination of VoIMS and CS Fallback has been discussed recently in different groups in 3GPP primarily due to LS S2-093006 but also CT1 responses C1-091943, C1-092263 and C1-092264. This document focuses only on the topic of the UE configuration to perform CS Fallback and/or IMS and attempts to analyse the impacts of the CT1 responses (C1-092264 and C1-091943) to the various specifications in rel.8.
2. What is the reason we need UE configuration?

From handset manufacturer’s perspective in order to achieve economies of scale and reduce the price of the handset platform it is preferable that as much as possible the same platforms are used in many different markets. Given that 3GPP in rel.8 supports two different mechanisms for voice it is preferable that the same handset platform is used by operators that intend to support CSFB in the HPLMN, but also from operators that intend to support VoIMS (w/SRVCC). Also the UE procedures, depending on the PLMN in which the UE operates, are determined based on some configuration, either remote e.g. using OMA DM MO, stored in the USIM or being pre-configured before the handset is shipped. 
3. What is the status with UE configuration in rel.8?

Different rel.8 specifications namely TS 24.301, TS 23.272 and TS 23.216 already highlight that the UE performs certain CSFB-related or IMS related procedures `based on the UE configuration and not only on UE capability.

For example, some extracts from:

TS 23.272, section 5.2 step 1: 

“1. The UE initiates the attach procedure by the transmission of an Attach Request (parameters as specified in TS 23.401 [2] including the Attach Type) message to the MME. The Attach Type indicates that the UE requests a combined EPS/IMSI attach and informs the network that the UE is capable and configured to use CS fallback.”

TS 23.216, section 5.3.4.2:
“The SRVCC UE indicates to the network that the UE is SRVCC capable when being configured for using IMS speech service supported by the home operator, e.g. the IMS Multimedia Telephony Service for bi-directional speech as described in TS 22.173 [26] and the operator policy on the SRVCC UE as specified in TS 23.237 [14] does not restrict the session transfer.”

TS 24.301, section 4.3: 

“A UE attached for EPS services may operate in one of the following operation modes:

· PS mode of operation: the UE registers only to EPS services;

· CS/PS mode 1 of operation: the UE is CS fallback capable and configured to use CS fallback, and non-EPS services are preferred. The UE registers to both EPS and non-EPS services; and

· CS/PS mode 2 of operation: the UE is CS fallback capable and configured to use CS fallback, and EPS services are preferred. The UE registers to both EPS and non-EPS services.”

Nevertheless the responses from CT1 in C1-091943:

“Question 3: SA2 would like to ask CT1 and RAN2 how (if any) the “preferred domain” in 24.216 and AS-based RAT/Frequency priority control as defined in RAN2 specifications relate to the modes of operations defined in 24.301?

The specification TS 24.216 was created during the development of the Rel-7 version of 3GPP for the Voice Call Continuity (VCC) feature. This allows a voice call can be offered seamlessly between the CS Domain (3GPP access) and the I-WLAN interworking within IMS architecture control.

The ‘Preferred domain’ leaf in TS 24.216 provides indication to the UE of only preference of which domain the UE might use: CS domain, I-WLAN (IMS), CS domain only, or I-WLAN (IMS only).

Also, note that though the ‘Preferred domain’ leaf in TS 24.216 indicates operator’s preferred domain for UE originated calls/sessions, the ‘Immediate Domain Transfer’ leaf indicates whether to initiate a VCC domain transfer immediately to the operator’s preferred domain indicated in the ‘Preferred domain’. It is stated that this operator policy only affects ongoing sessions.

Considering Rel-8, these two indications are not related to the CS fallback feature and still applicable only to Rel-7 VCC.”

And in C1-092264:
“Q1: What is the expected mechanism to configure a UE that is capable to support both MMTEL(VoIP) and CS Fallback to perform CS Fallback procedures? Does CT1 expect to re-use the mechanisms described in the preferred domain element in TS 24.216?

There is currently no specific mechanism defined to configure a UE, which is capable to support both voice over IMS and CS fallback, to perform CS fallback procedures. The answer to the second part of the question Does CT1 expect to re-use the mechanisms described in the preferred domain element in TS 24.216? is provided by CT1 in the reply LS to S2-091781.” 
Indicate that there is currently no mechanism defined in stage-3 to perform the required configuration in the UE in order to determine the procedures that it will execute. 

The assumptions that can be derived from the above responses from CT1 are the following:

· TS 24.216 (preferred domain “leaf”) is not intended to be used in order to indicate preference between CSFB and VoIMS, rather only for VCC (dual-radio) UEs.
· There is no mechanism defined in rel.8 to perform this configuration remotely (e.g. OMA DM MO). 
Given that rel.8 is a frozen release such a mechanism is not intended to be defined and retrofitted to rel.8 unless this is considered very important for the operators.
4. Impacts of CT1 decisions 

Nevertheless even though a “mechanism” for configuring a UE is not defined as CT1 indicated we consider very important in order to achieve consistent terminal behaviour in various operating networks and domains, that 3GPP defines some principles on the “logic” of configuration even though the specific “protocol” (e.g. OMA DM MO) is not defined within the context of this release.

In that respect there are various ways that the CT1 responses can be interpreted and this might lead to inconsistent behaviour of various terminals. Hence we analyse the alternative interpretations of the CT1 responses with the hope that a decision will be made in order to avoid implementation misinterpretations:
Alternative 1 – No configuration means that any CSFB capable terminal always performed combined attach
Given that there is no configuration mechanism defined in rel.8, it is rather capability that determines the UE procedures, e.g. a CSFB capable UE will always perform “combined EPS/IMSI attach” given that a mechanism for configuration has not been defined in rel.8.

Repercussions:

With the current state of the specifications co-existence of VoIMS and CSFB in the same handset platform is not entirely possible given the clashes between the user controlled CS/PS modes of operation and IMS. 
Impact on the specifications

( All mentions to “configuration” to be removed from rel.8 versions of specifications (e.g. TS 23.272, TS 23.216)  

( An LS to be sent to CT1 to indicate SA2 interpretation of the response LS
Alternative 2 – Static pre-configuration is possible to allow exclusive modes for VoIMS or CSFB (2 degrees of pre-configuration freedom)
Even though a mechanism is not defined for configuring the UE to use CSFB and/or VoIMS, pre-configuration using proprietary mechanisms can be used in rel.8, allowing only “exclusive” configuration for CSFB or VoIMS. Effectively this means that “combined EPS/IMSI attach” and VoIMS configuration are mutually exclusive. 

When a UE is configured to use VoIMS is never going to perform “combined EPS/IMSI attach” whereas the opposite applies for CSFB that will not perform IMS registration for voice services.

Repercussions

Emergency services behaviour needs to be defined for UEs that will be configured exclusively for VoIMS: It can be that they perform combined TAU/Attach procedure when emergency service is invoked. Alternatively they can also perform CS RAT reselection behaving completely like being non-CSFB capable.

Impact on the specifications

( An LS to be sent to CT1 to indicate SA2 interpretation of the response LS and request CT1 to include some text in stage-3 specifications to clarify the following:

· A UE is pre-configured for VoIMS or CSFB in a mutually exclusive manner

( Changes in TS 23.272, section 4.5 to indicate that IMS can be used in a UE that is configured to use CSFB (i.e. perform combined EPS/IMSI attach) only for non-voice services .
Alternative 3 – Static pre-configuration is possible to allow exclusive and preferred modes for VoIMS or CSFB (4 degrees of pre-configuration freedom)
In this alternative the pre-configuration would also allow the option of “preferring” VoIMS or CSFB in addition to being configured exclusive for one or the other. In this case if the UE is pre-configured to prefer VoIMS can also perform combined EPS/IMSI attach but use IMS for voice/SMS services. CSFB in this case can be used only for faster establishment emergency calls or as alternative voice mechanism, in case the UE is roaming in a serving PLMN and detects the absence of “Voice over IMS Session Supported” indicator.
Repercussions

It needs to be clarified in CT1 how the UE is going to behave in case the UE is configured to “prefer” VoIMS but the UE also performs “combined EPS/IMSI attach”. If this UE allows the MMI to set the CS/PS modes of operation then it may be “misconfigured” to CS/PS mode 1 by the user, which means that it will reselect to CS capable RAT (e.g. GERAN) where it will not be able to properly use VoIMS. This issue needs to be clarified.
Impact on the specifications

( An LS to be sent to CT1 to indicate SA2 interpretation of the response LS and request CT1 to include some text in stage-3 specifications to clarify the following:

· Behaviour of a user set CS/PS mode 1 whereas the UE is pre-configured to prefer IMS ( The pre-configuration for “preferred” VoIMS has to automatically “disable” the user-controlled CS/PS modes
( Changes in TS 23.272, section 4.5 to indicate the UE procedures when it is configured “exclusively” for VoIMS/CSFB and when is “preferring” VoIMS/CSFB respectively.

3. Conclusion
For Samsung the logic of coexistence between CSFB and VoIMS should be clearly defined in stage-2, but primarily stage-3 specifications.

Given the complex changes that are required in various specifications for alternatives 1 and 2, Samsung supports alternative 3 for the interpretation of the CT1 responses in C1-091943 and C1-092264. As a result we propose CR S2-093448 and draft LS response S2-093447.
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