Page 1

3GPP TSG-RAN WG3#65
R3-091844
August 24th – 28th, 2009
Shenzhen, China
Agenda item:
10.1.1
Source: 
Alcatel-Lucent
Title: 
Mechanisms for inter-RAT cell load information exchange.
Document for:
Discussion and Approval
1
Introduction
During RAN3#64 meeting two mechanisms for inter-RAT cell load information exchange were discussed [1]:
· Mechanism 1 – piggybacking of information in existing inter-RAT handover messages.

· Mechanism 2 – transfer using an independent procedure.
In this contribution we will argue for both mechanisms to be standardised, because they cover the needs of different use-cases. 
2
Load balancing – current need and evolutions
LTE stage 2 document [2] §16.1.7 states:

“The importance of Inter-RAT RRM may depend on the specific scenario in which E-UTRAN is deployed.”

An important deployment scenario for LTE is mature mobile markets with already coexisting GSM and UMTS. In these markets standardisation effort linked to inter-RAT RRM is justified by current and coming operator needs for management of high traffic levels and QoS.
In these markets, load-balancing capabilities may take into account all available GSM and UMTS FDD resources. LTE is seen as a new element of this converged RAN, and the load-balancing capabilities should therefore be extended to handle a global view of GSM, UMTS and LTE resources.
Load balancing, achieved by RRC redirection and/or hard handover, is currently often triggered by alarm condition (cell overload). For this use-case, cell load information transfer is done by mechanism 1 for what concerns UTRAN / GERAN exchange, and cell load information will in most cases be sufficiently up to date because of inter-RAT UE mobility in the loaded network. When E-UTRAN is introduced, the alarm-triggered use-case will remain valid,  which justifies the standardisation of mechanism 1 for inter-RAT information exchange from / towards the E-UTRAN. Mechanism 1 also presents the advantage of not creating extra signalling load on the network nodes.
However, the absence of a standardised way to obtain on-demand cell load information exchange in the converged RAN sometimes lead to missing or obsolete cell load information in the network nodes. Mechanism 2 provides a means to ensure that the available information is up to date, and hence avoid unoptimised load balancing procedures reducing the benefits of the load balancing functionality. 
Additionally, mechanism 2 is also a means to support use-cases not triggered by high network load. Examples of such use-cases are cell off-load for carrier switch-off (SON use-case for OPEX reduction) and traffic distribution between 2G/3G and LTE layer in order to optimise user experience or global network throughput. For these use-cases the hypothesis that spontaneous handover procedures with piggybacked cell load information statistically provide sufficient information may no longer be considered valid. Furthermore operators may need that specific policies for traffic distribution are applied by the RAN. To obtain this, we believe cell load information available on demand (mechanism 2) is a key element to provide the required flexibility. 
3
Protocol aspects
For mechanism 1, piggy-backing of cell load information in Handover Preparation procedure shall follow the "source adapts to target" principle used by GERAN and UTRAN. 
For mechanism 2 we propose to include the cell load information in the RIM Information IE (Direct Information Transfer procedure), and extend the RIM Routing Address IE to allow for routing into UTRAN. In TS 48.018 [3] a new value of RIM Application Identity shall identify the Cell Resource Information Exchange application part (cf. [3] table 11.3.61.b), and corresponding coding for RAN-INFORMATION Application Container shall be defined.
4
Conclusion
Inter-RAT load-balancing triggered by cell overload is an important use-case that can be supported by piggybacking of cell load information in iRAT handover procedure as is currently done for transfer of such information between UTRAN and GERAN. Because this mechanism is already standardised for 2G-3G information exchange, standardisation effort for LTE is small.
Proposal 1:

It is proposed transfer of cell load information between E-UTRAN and UTRAN / GERAN by piggybacking in inter-RAT handover procedure.
Enhancement of current alarm-triggered use-cases, as well as the support of new use-cases for load-balancing, increase the need of flexible cell load information exchange between RAN nodes. Such exchange requires the standardisation of a procedure working independently of on-going user inter-RAT mobility.
Proposal 2:

It is proposed transfer of cell load information between E-UTRAN and UTRAN / GERAN by an independent procedure. 
Standardisation of proposal 1 and 2 will allow operators to decide to implement any of the two mechanisms depending on their needs.

Proposal 3:

It is proposed to implement the independent procedure using RIM protocol for cell load information exchange with GERAN and UTRAN.

An outline of CR for cell load exchange using RIM protocol (BSSGP, TS 48.018) is enclosed.
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