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1 Introduction

At RAN2#68, the issue of handover to legacy eNB was further discussed and did not conclude. The following email discussion tried to get a better understanding of the 3 available solutions. This document analyses the differences between all 3 solutions:

Solution 1: source reconfigures UE to target release;

Solution 2: ‘release indication’;

And solution 3: ‘full configuration indication’.
2 Discussion
Solution 1 suggests the source eNB reconfigure the UE before HO to an eNB which supports one earlier protocol release than the source. And it has been proposed that by the SON or the O&M configuration the source eNB could find out the protocol releases of neighbouring eNBs. Then the source eNB reconfigures the UE to keep only the UE configurations supported by the target release. This solution has clearly two problems: if the source reconfigures the UE well before the possibility for HO to a legacy eNB for the reason of e.g. not delaying HO triggering, then it implies basically all the new functionalities/features can not be activated even though they are supported by the source eNB. This problem will remain as long as there are neighbouring legacy eNBs. Secondly, if the source eNB reconfigures the UE only when it sees that the UE has moved close enough to the target cell, there is a high risk of RLF that will occur when the network tries to send the reconfiguration message to the UE who has moved to the border. The HO performance would be seriously degraded in this case. Considering not only Rel-9, but also the future releases (Rel-10 and Rel-11 etc), HW upgrades may be needed in the eNBs to support some functionalities. Thus it can’t be expected that the entire network would be upgraded at the same time. Some eNBs may never be upgraded to a certain release. It is very likely to have a network deployment with mixed releases. Solution 1 will not be a robust solution in this case. Due to these reasons we think solution 1 is not a future proof solution and should not be considered.        

Solution 2 proposes to introduce the release indicator in the HO command to indicate to the UE the protocol release that the target eNB supports. When the release indicator is not received, the UE considers it as Rel-8. So this solution works already with Rel-8 eNB without requiring any upgrades in the Rel-8 eNBs. The target eNB then applies the same principle as in Rel-8 to provide the delta signalling towards the UE present configurations. The UE behaviours when receiving the delta signalling for HO are well defined by the Need codes/procedural texts/field descriptions. Only for configurations that are undefined in the target release indicated by the release indicator, the UE should implicitly release/disable the configurations (and corresponding functionalities when applicable). The rules how to apply version taggings on the extensions have been well defined in Rel-8. So there is no ambiguity and it should be clear for any UE implementations following the specification in which protocol release configurations are defined. This applies to all extension configurations: L1/L2 configurations and L3 configurations (e.g. extended measurement configurations). A CR introducing the release indicator has been provided in R2-100201.        
Solution 3 is called ‘full configuration’, but based on the email discussions it seems to be delta towards the default configurations. Since the release indication is not provided (only the full configuration indication is signalled), it means the UE may have to always fall back to Rel-8 default configurations (it was not clear in the email discussion whether the basis for delta is always the Rel-8 default configuration or some intermediate configurations to be defined). All other configurations outside the Rel-8 default configurations are assumed implicitly released by the UE. Then the UE applies the configurations received from the target eNB. All UE activities during this time are stopped due to released configurations, e.g. the UE will not be able to continue measurements due to that all the measurement configurations are released. It is clear that this solution does not work with Rel-8 eNB. Also the source needs to inform the target what protocol release is supported by the source eNB during HO preparation if we want to limit the ‘full configuration’ only at HO to an earlier release eNB. For the UE behaviours receiving the HO command solution 3 is actually very similar to solution 2. Further solution 3 has the same drawback as solution 1 that complicates the planning at network upgradings. 
3 Conclusion

Based on the reasonings above we still think solution 2 is the best feasible solution. If RAN2 would anyway not agree on the solution 2, solution 3 could be considered if upgradings in Rel-8 eNBs could be avoided and it is clarified what would be the basis for the ‘full configuration’.
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