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Clarifications on 
Network-Controlled Dual Radio Handover
1. Introduction

The interworking scenarios between 3GPP accesses and Mobile WiMAX can be categorized into two main groups based on the terminal capability:

· Scenarios based on a single radio terminal capability where mobility between two technologies assumes the terminal supports only one radio technology at a time i.e. either a 3GPP RAT or mobile WiMAX; and
· Scenarios based on a dual radio terminal capability where mobility between two technologies assumes the terminal supports two radio technologies running at the same time i.e. a 3GPP RAT and mobile WiMAX.

SA#38 approved a resolution to prioritise the necessary stage 2 work on interworking between 3GPP accesses (GERAN, UTRAN, E-UTRAN) and Mobile WiMAX for network-controlled dual radio handover in order to maximize the chances for  timely completion of this feature for Release 8 by 06/2008 (the approved resolution document can be found in [2]). Following this resolution, SA#38 approved 3GPP TS 23.402 to be put under version control [1].
3GPP TS 23.402 and subsequent discussions in SA2 however highlighted some ambiguities behind the meaning of “network-controlled dual radio handover”. It is essential to remove any such ambiguity in order to understand the implications and requirements “network-controlled dual radio handover” puts on GERAN networks and terminals. This contribution highlights those ambiguities and proposes an action to reach a common understanding throughout 3GPP so the work could proceed. 
2. “Network-controlled”, Network policies 
Discussions in TSG SA2#62 revealed some discrepancies in understanding the meaning of “network-controlled” i.e. whether it is the network that holds the decision of the handover or the UE that holds the decision in line with some network policies the UE can receive from the network. 
However, SA2#62 agreed a working assumption where the UE decides about the handover based on the policies received from the network, and a corresponding CR to 3GPP TS 23.402 was agreed by SA2#62 in S2-080911. 

The network policies and their characteristics are however yet to be defined by SA2. Once they are defined, it will be possible to evaluate whether GERAN protocols will be impacted or not. The only available indication regarding these policies is available in S2-080911 (excerpt below):
“[…] 2) The policies shall contain information e.g. on availability of WiMax access networks that control the UE selection of available WiMax access network and the UE decision and triggering of 3GPP – WiMax handovers 

Editor’s Note: the definition of the exact semantic of the policies is work in progress”
How the UE obtains these policies from the network is however relatively clear in 3GPP TS 23.402 v8.0.0 and S2-080911, even if the exact mechanisms are to be defined.

As stated in 3GPP TS 23.402 v8.0.0: ”The EPS network may provide the UE with assistance data/policies about available accesses to allow the UE to scan for accesses and select an access.”
S2-080911 further clarified that: “The UE may provide information to the network for the retrieval of the policies” and that “The EPS shall support mechanisms for delivery of inter-system mobility, network discovery and selection policies over the Sx interface described in section 4.8.”

Specifically, the network policies are distributed to the UE(s) by means of the Access Network Discovery and Selection Function (ANDSF) and its Sx interface (UE-ANDSF interface) as described in 3GPP TS 23.402  thus without any impact to E-UTRAN and no impact to GERAN / UTRAN (as stated in 23.402 §4.8.3, the “Sx interface is realized above IP level”):  

“[The ANDSF] contains data management and control functionality necessary to provision network discovery and selection assistance data as per operators' policy. The ANDSF is able to initiate data transfer to the UE, based on network triggers, and respond to requests from the UE.

NOTE: The usage of ANDSF capabilities is intended for scenarios where access-network level solutions are not sufficient for the UE to perform Network Discovery and Selection of non-3GPP technologies according to operator policies."
Whether access-network level solutions should be considered and in what scenarios cannot be evaluated yet until the “policies” have been defined. It should be noted however that as approved in SA#38, “it is for SA2 to decide if the network control of the dual radio handover is performed by the access stratum or the non-access stratum” (see [2]).

It should also be noted that these policies should be defined according to the use cases that need to be considered for “dual radio”.
3. Dual Radio

One can generally understand dual radio capability in the context of 3GPP/WiMAX interworking as the capability to run both a 3GPP radio and WiMAX radio independently and at the same time.

Realizing seamless service continuity for these terminals is “simple” due to the fact that there is no interruption upon change between accesses thus there are no timing constraints on the mobility mechanisms. 

However in terms of defining the mobility mechanisms for interworking the dual radio case is not trivial as the possible solutions depend on the use cases and assumptions made for these terminals. For example the interworking mechanisms for the case when a dual radio terminal has both radios 3GPP RAT(s) and WIMAX available at all times differs from the interworking mechanism that will cover also cases when for example a dual radio terminal will not have any WIMAX coverage or the cases when for example interworking between the two technologies would be used for load balancing between the two technologies. 

The different use cases impose difficulties in defining a generic interworking mechanism for dual radio terminal as the solution will very much depend on the assumptions made for each use case. Therefore a clear scope must be defined for specifying the mobility mechanism for dual radio terminals.

4. Handover

As can be seen from the current discussions the understanding of “handover” in SA groups is not aligned with what GERAN and RAN groups usually understand with “handover”. 

In 23.402, “handover” is a change of access system (3GPP <> WiMAX) involving transfer of current sessions, but does not necessarily imply a traditional cell change (in GERAN/RAN/(CT) understanding) nor a handover (in GERAN/RAN/(CT) understanding). The agreed assumption that the UE decides about the handover also implies that a GERAN network will not be in control of that process (e.g. ordering a cell change). See also the discussion in §2.
SA2 also distinguishes non-optimized handover (IP mobility) and optimized handover (where when in a given RAT, the UE can pre-register to the other RAT prior to handover). The former is out of the scope of this contribution. It should be noted however, that while 23.402 v8.0.0 §10 “Handovers with Optimizations Between 3GPP Accesses and Mobile WiMAX” is currently empty (apart from an editor’s note), general principles have been agreed to be included in that clause (S2-080911):
The solution for network-controlled dual radio handover between 3GPP accesses (GERAN, UTRAN, E-UTRAN) and Mobile WiMAX is based on the concepts of section 4.1.2, and in addition on the following principles

1) The EPS shall support mechanisms for delivery of inter-system mobility, network discovery and selection policies over the Sx interface described in section 4.8.

2) The policies shall contain information e.g. on availability of WiMax access networks that control the UE selection of available WiMax access network and the UE decision and triggering of 3GPP – WiMax handovers 

Editor’s Note: the definition of the exact semantic of the policies is work in progress

3) The handover procedure will be executed according to the S2a/S2c procedures described in section 8

5. Conclusions

It is necessary to clarify the scope and use cases for 3GPP – Mobile WiMAX interworking for “network-controlled dual radio handover” so as to evaluate whether there will be any impact in GERAN, and if so what mechanisms would be required. In order to progress with this work it is suggested to clarify the following: 

· Network-controlled

The current working assumption assumes the UE makes the “handover” decision based on some network policies distributed by ADSF. What these policies are, and how they are provided need to be defined, accounting for the dual radio use cases
· Dual radio use cases 

A number of use cases can be identified that fall under a dual radio meaning, however what is required needs to be defined accurately.

· Mobility Mechanism Type

It must be clarified whether the mobility mechanism would require any radio related functionality 

It is proposed to liaise with SA2 and other groups in order to clarify as soon as possible the points highlighted in this document so this work could proceed according to SA#38 resolution. 
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