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INTRODUCTION
This paper describes the problem of Inter-carrier load balancing.

Current inter-carrier load balancing mechanisms require per-call signaling, call release signaling and / or relatively coarse carrier priority broadcasts for camping UE to follow. Per-call and call release balancing is unattractive because the initial call (if successful) is on an already-loaded carrier. Initial resource allocations (even if held for a short term on the loaded carrier) and additional signaling tend to exacerbate the load problem further. Carrier priority broadcasts have limited granularity and do not support smooth and dynamic load shifting / balancing for lots of UE in different radio conditions. Carrier broadcasts also don’t allow for UE to compare relative load in cases where all (or most) candidate sector carriers are overloaded. Our interest is for an eNB sector carrier load indication. This load indication may allow UE to proactively compare and select between sector carriers based upon their relative load. The comparisons and selections may be used for camping and reselection decisions between LTE sectors or even when reselecting from GSM / UMTS towards LTE.
DISCUSSION
This problem may be solved with the enhancements brought by Release 9 of 3GPP standards. These enhancements will extend the above described mechanism with the following items:
1. add the inter-RAT load sharing in addition to intra/inter-frequency,
2. refine the performance of algorithms by the new R9 definition of cell load,
3. adjust the cell offset parameters in coordination with neighboring cells.

A corollary solution would correspond to moving UEs to a lightly loaded “band”. This phase can already be realized with the support of Release 8 3GPP standards. Indeed, Release 8 already allows the exchange between eNBs over the X2 interface, the load of different cells either in intra-frequency or also in the inter-frequency case. Therefore proprietary algorithms can already implement some traffic related handovers to offload cells when needed, towards more lightly loaded cells. Those algorithms would additionally typically prevent en masse movement of UEs. 


A companion solution, based on VoIP codec adaptation (described in a document RP-090608), whereby a change of codec rate could be negotiated for the UEs, based on radio load indications.

Some of the inputs to load calculation (for the broadcast load indicator) may be implementation specific. For example the load indication could be based upon traditional radio-specific items like PRB utilization and uplink noise, but could also be influenced by non-radio load factors like S1-U transport loading. This is an important item to consider: since transport loading was not addressed by UMTS Ec/Io before: which forms the baseline for another proposed RSRQ behavior.

Consideration of an already proposed mechanism in R4-091895 “RSRQ measurement requirement in idle mode”, where the use of RSRQ as an additional metric for idle state cell reselection, could effectively trigger all poor coverage MUE in idle state to perform inter-frequency reselection. 

Lastly, this should also be considered in the scope of TR 36.902 “Self-configuring and self-optimizing network use cases and solutions", a.k.a SON.
PROPOSAL
The specific goals are to make eNB sector carriers more or less attractive for initial carrier selection or incoming reselection by idle mode UE: this method precludes the need for UE or call-specific messages and associated signaling load. AT&T’s interest in this feature is due to situations where eNB sector carriers with the best coverage (700 MHz) have much less spectrum and capacity than sectors carriers with worse coverage (AWS). Other operators with similar spectrum situations may also find this necessary and useful, as they begin to deploy LTE. 

It is essential to have this functionality available as early as possible (Rel-9). It is proposed that RAN and the relevant WGs specify, within Release 9, radio-related enhancements to enable Inter-carrier load balancing over EUTRA. 
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