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1
Introduction
The issue of avoiding directing UEs to a specific RAT according to started/ongoing services/RAB combinations has been addressed at RAN3#69bis.

Similarly the dual issue of directing UEs to the most suitable RAT based on operator preferences according to ongoing services/RAB combinations was also considered. After a positive feedback was received, it was requested for examples of use cases. 
This paper recalls the benefits of the Service based mobility and provides a few examples.

2
Restriction to certain target RATs
One UE can be served by LTE with one or several applications running, using the default E-RAB and optionally dedicated E-RAB. The UE starts another application and this application/RAB is not supported by (or suitable for) UMTS.
There may be several reasons for that:

· operator preferences,

· Services not supported on 3G  (e.g. IMS Voip supported in LTE but not supported on 3G)

· Some restrictions on QoS on 3g (related to new services, no QoS mapping defined in R8 SGSN),

· Some restrictions related to some RABs combinations supported in LTE not in 3g. 
For all these scenarios it is very bad if the eNB has no visibility on the non-support on 3g side and triggers multiple handovers that regularly fail or are partially accepted with some services/RABs dropped, or simply if such handovers succeed but don’t match operator preferences.
The same problem (=non continuity of service) happens for HO towards other RATs and also for mobility procedures other than HO such as CCO or RRC Release with Re-direction.
The end to end behaviour may even be worse in the latter examples than the partial handover above because a redirection for example may result in an interruption of other services with no service established at target side (e.g. VoIMS fails in 3G while all data bearers interrupted in a redirection). 
The possible use of SPID or HRL (Handover Restriction List) was mentioned at RAN3#69bis but don’t fulfil the requirement:
These two IEs are actually per UE subscription information that do not relate to services or RAB combinations. They are typically not present in E-RAB Setup/Modify which means that they cannot influence the handover decision to 3G based on the setup of a new application/RAB as presented in the examples above.

It is therefore proposed to introduce a Service Handover IE similar to the one in UMTS and GSM and to extend it to CDMA2000 as well.
The MME can for example indicate these preferences in a “service handover” IE sent:

- at context setup

- at E-RAB setup/modify/release.

3
Examples of Serving Operator’s preferences
Operators may have preferences of RATs to support certain services/ RAB combinations.

Example 1: Streaming services on LTE
One operator may want to serve preferably streaming services on LTE.
As long as the UE is receiving the streaming service, it is served by LTE RAT. As soon as the streaming service ends, the UE is redirected to 3g.

Example 2: Differential access to streaming content according to the content provider
Often operators are also content providers. On the other hand streaming users can access streaming content provided by the operator as well as streaming content provided by operator’s partners and/or operator competitors.  Therefore is important for an operator to be able to perform RAT differential access to streaming content.  Users accessing streaming contents provided by the operator shall be kept on LTE. Users accessing streaming content provided by the competitors shall be switched to 3g.

Example 3: Differential access to streaming content according to the content type
Operators provide HD and non HD streaming contents. Users accessing HD streaming content shall be kept on LTE. For non HD streaming contents users shall be switched to 3g.

Example 4: Real-time Gaming

As long as the UE uses Real Time gaming, it is served by LTE RAT. As soon as the streaming service ends, the UE is redirected to 3G.

Example 5:  Video Streaming Service Requirement
A local TV station sends a team to cover a news event and the crew is equipped with an LTE modem and HD camera configured for real time video streaming along with voice.   For this broadcast, the station has a service standard for the number of frames per second and image size that is only supported by LTE.  Thus in this case, HO request to 3G should be inactive.               

Example 6: Data and voice services  

UEs have data + voice calls on LTE. This is because the other RAT is GSM and doesn’t support DTM. Or because the other RAT is UMTS and the data call is very demanding. Once the data call ends, only the voice call remain and then it is preferred to go GSM (respectively UMTS). Then you include the Service Handover IE in the E-RAB Release Command message.

4
Conclusion and Proposal
This paper has shown the benefit of making the eNB aware of the restrictions of support of some LTE services/RAB combinations on another RAT (e.g. 3G) before handing over mobiles.

Similarly it has shown the benefit of making the eNB aware of operator preferences to handle some services/RAB combinations on specific RATs.

This issue can be solved by a simple Service Handover IE. It then remains implementation dependent how the eNB manages this indication in combination with other SON features (load balancing, congestion handling, energy saving, etc..).
The CRs introducing this Service Handover IE are proposed in tdocs R3-103459 and R3-103460.
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