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Introduction

There seems to be a common understanding in SA1 that handover should be supported between GSM/UMTS CS services and SAE / LTE.

In LS S1-060317, which we sent to SA2 in February at the Denver meeting, we requested even that “handover in both directions should be supported with equal importance” and that “handover in both directions should be available in the same timeframe”.  (The corresponding CR to AIPN stage 1 was agreed in S1-060316).
While intuitively the requirement appears to be clear we believe that from an SA1 point of view it requires a higher level of detail. 

The current paper tries to clarify this requirement by looking at the individual CS based services.
CS Services and SAE / LTE

Unlike GSM / RAN and 3GPP / UTRAN the new SAE / LTE system will not contain a CS domain. Therefore it needs to be explained what handover between GSM/UMTS CS services and SAE / LTE means in detail.

The following CS Teleservices exist (see 22.003):
· Telephony (TS 11)
· Emergency Call (TS 12)

· Fax (TS 61 and TS 62)
· Voice Group Services VGCS and VBS (TS 91 and TS 92)

· SMS MO and MT (TS 21 and TS 22)

· Cell Broadcast (TS 23)

In addition we need to consider the following CS Bearer service (22.002):

· Synchronous General Bearer Service (BS 30)  -  as a basis for CS video
Discussion  on handover / service continuity of these services
As the above mentioned CS Teleservices do not exist in a purely IP-based SAE / LTE system the term “handover” seems to be inappropriate in this context. Instead, when a UE does a RAT change between GSM CS (or 3GPP CS) and SAE / LTE we should rather talk about “Service Continuity” of the user service provided by a CS teleservice and its IP based counterpart in SAE / LTE.

The following provides a definition for “Service Continuity”, the essence of which is contained in TS 22.129 (Handover requirements between UTRAN and GERAN), but which had been enhanced to meet the specifics of SAE / LTE.
Service Continuity denotes a means to maintain the user experience of an active service (e.g. an established voice call) when a UE undergoes a radio access technology change from / to LTE  to / from another RAT without, as far as possible, the user noticing the change. 
Note: In particular Service Continuity encompasses the possibility that after a RAT / System change the user experience is maintained by a different telecommunication service (e.g. tele- or bearer service) than before the RAT / System change.

From today’s perspective we believe the following can be said on the individual CS based services:
Service Continuity for Voice  –  (seamless) service continuity required for TS 11,  
but  TS 12 is ffs:

Voice is considered by far the most important CS service. Also we believe that from a user’s point of view this service continuity needs to be as seamless as possible. 
Therefore service continuity for voice (i.e. between TS 11 and the corresponding IMS based voice service) is required for SAE-R.
For emergency calls (TS 12) a related requirement needs to be studied.

Service Continuity for CS video – requirements ffs:
Whether (seamless or non-seamless) service continuity needs to be supported between a BS 30 based video telephony and a corresponding IMS video telephony service should be analyzed within the new WI on “Enhancements to BS30 Bearer service for Videotelephony”. 

Note, that TR 22.903 says “Handover of VT between UMTS and I-WLAN should be available if the network is available and if the terminal has this functionality”. A similar requirement can be expected for service continuity between CS UTRAN and LTE.
Service Continuity for CS Fax – service continuity not required:

For CS Fax no equivalent service exists in IMS. Instead a number of messaging services exist, that by and by are expected to replace Fax, e.g. MMS, IMS messaging (Immediate messaging), or OMA Instant Messaging. 
It is assumed that Fax interworking with messaging will be sufficient to solve interoperability but service continuity for an active CS Fax call is not required when a UE changes RAT to LTE.

Service Continuity for CS data – service continuity not required:

As CS data services (CSD and HSCSD) are of little importance today we propose not to have any requirements for service continuity of CS data services for LTE.

Service Continuity for SMS – service continuity not required, only interworking needed:

SMS uses the signaling channel of the CS domain and transmits data in a very short time. So there is no need for service continuity of SMS, i.e. the SMS is either transmitted over CS or over IP (but no combination).
Note, that support of SMS (and MMS) over IP networks is covered in WI SP-050626.

Service Continuity for Cell Broadcast – requirements ffs:

Generally it is assumed that MBMS will replace CBS in SAE / LTE. However a potential need to support an CBS equivalent service in LTE due to regulatory requirements for emergency warning is currently under discussion. 

Therefore currently no clear indication is available whether or not Service continuity for CBS is needed

Service Continuity for Voice Group Services – service continuity not required:

Currently voice group services are only supported in GERAN A/Gb mode. No equivalent services exist for the PS domain or in IMS.  So for the time being no requirements for service continuity of VGCS and VBS exist.
Conclusion and proposal
It is proposed to include the definition of  Service Continuity given above in the definitions section of SAR-R

===========  modified section ====================
3.1
Definitions

Service Continuity: Service Continuity denotes a means to maintain the user experience of an active service (e.g. an established voice call) when a UE undergoes a radio access technology change from / to LTE  to / from another RAT without, as far as possible, the user noticing the change. 

Note: In particular Service Continuity encompasses the possibility that after a RAT / System change the user experience is maintained by a different telecommunication service (e.g. tele- or bearer service) than before the RAT / System change.
===========  end of modified section ====================
In addition, currently the requirement to support handover between GSM/UMTS CS services and SAE / LTE seems to reduce to the case of  TS 11 (Telephony) service continuity. Thus it is proposed to clarify the requirement accordingly.
