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1
Introduction

In RAN2#59bis it was agreed that inter-RAT cell reselections are based on absolute priorities, but it was left FFS how reselections are handled for inter-frequency. This email discussion report tries to summarize requirements and solution proposals for inter-frequency reselection handling. Summary of both proposals can be found in [7]
2 
Goals of inter-frequency cell reselection
During the RAN2 discussions following goals have been identified for UE/Subscription based load balancing for E-UTRAN inter-frequency cases:
1. Subscribtion based load balancing is needed between multiple E-UTRAN frequency layers 
Operators saw it a necessary feature to do load balancing between frequency layer as well as between RATs.
2. UE power saving

It was seen necessary that chosen method should allow good battery saving possibilities
3. Required granularity

Idle mode load consists of paging signalling and tracking area updates. And as Paging does not cause cell specific load as it causes load in larger area - in a TA - it seems to be difficult to control paging load in on cell without affecting load on a larger area. Also load due to tracking area updates seems to be very same kind of load as paging and controlling that on a cell level seems to be rather difficult as it affects load on larger area. And as the TA update causes UE to start signalling connection with eNB - eNB can always HO UE to some other layer at that point to limit connected mode load. And if there is a problem in the load from connected mode UEs and NW cannot support any idle mode UE activity anymore, then there has been problems in the connected mode load balancing i.e. usage of HOs not in the idle mode load balancing. 
4. UE should stay on highest priority frequency layer as long as possible

It was seen that UE should stay on highest priority layer available as long as possible in order to minimize cell reselections. 
3
Comparison
3.1
Commonalities

1. Both of the methods have some defined value for each frequency layer:  Priority or Offset towards that layer
2. With both methods load balancing and subscription based camping (e.g. UE with certain subscription type prioritizes camping to E-UTRAN) can be achieved.
3. Layer specific values are UE specific

4. Layer specific values are signalled to the UE at tracking area update. Additional signalling options e.g. When UE is moved from RRC_CONNECTED to RRC_IDLE is possible for both solutions.
5. The prioritisation of layer is fully under network control
3.2
Differences

3.2.1
Reselection decision 
UE implementation for the R criterion based cell reselection ranking is quite straightforward as the same implementation is already needed for other cases like intra-frequency case and used for WCDMA. On the other hand as it has been agreed that inter-RAT based cell reselections use priority based approach it is rather straight forward to utilize same mechanism for inter-RAT cell reselections.

It was seen that SON has to be used for practical setting offset values to some other values than -/+infinity. Even then ping-ponging may not be fully prevented as e.g. in following scenario:

1. Large cell vs. small cell
If operator has two or more distinctively separted carriers allocated for setting up coverage in both layers will result in different cell sizes due to differeng propagation properties of different frequencies. If operator has continuous coverage of two frequency layers it might be difficult to set up soft offsets in such a way that ping ponging does not happen on the cell edges of larger cells as then radio quality of large cell is degraded but small cells may have peak radio quality at those areas. 
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Figure 1: Large vs. Small cells

3.2.2.
Measurements performed by the UE

On the other hand in the priority based method UE does not need to do any inter-frequency/RAT measurements if UE is camped on highest prioritised layer and that layer is above NW defined measurement criteria. But if UE is camped on lower priority layer then UE needs to search for higher priority layers on regular basis (assuming that it is indicated in the neighbour cell list). And if camped layer (even if highest priority) falls below some defined criteria UE needs to start measuring other layers in order to ensure camping on a layer that fulfils minimum camping criterion. Thus in  priority based approach UE stays on the highest priority available layer as long as it is heard well enough  and thus reselections between layers is minimised. This leads to lower UE power consumption and less TA updates  as unnecessary reselections are avoided. 
In the offset based method UE would rank all layers with similar R-criterion as used for intra-frequency i.e.UE applies UE specific offset to measurement quantity of that layer. In ordet to rank those layers UE should measure each layer and apply then UE specific offset to those layers in order to figure out which of those layers is highest prioritised at that point of time. After UE has made a reselection to “highest prioritised layer” UE would need to continue measurements of all other layer in order to verify that ranking does not indicate that some other layer is now higher prioritised.
5
Conclusions

Due to lack of discussion no conclusions drawn during the email discussion.
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