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To improve mobility robustness and reduce interruption time, RAN#80 plenary approved a Work Item (WI) entitled “Even further Mobility enhancement in E-UTRAN” [1]. In a companion paper [2] we have provided an overview of different aspects to be discussed in the WI and two categories of solutions: avoidance of mobility failures and improvements to the mobility failure recovery.
This paper discusses possible improvements to the recovery of handover failure, in particular the handling of the timer T312.
[bookmark: _Ref477972990]Discussion
There can be different types of mobility related enhancements:
· 1/ Improve mechanisms to avoid mobility failures;
· 2/ Improve recovery mechanisms when a mobility failure occurs;
In the first case, mechanisms are used to avoid mobility failures (i.e. RLFs and handover failures). In the second case, once a mobility failure is detected, it is desired to recover the connection as fast as possible.  Existing mechanisms in EUTRA for recovery in the inter-cell case are RRC re-establishment (triggered upon handover failure or RLF), accelerated RLF triggered by the expiry of timer T312 (if configured), etc.
As result of the “Het-Net mobility” study item the above-mentioned T312 timer was introduced: The UE shall start T312 upon triggering a measurement report for a measurement identity for which T312 has been configured, while T310 is running, i.e., when the UE discovered out-of-sync towards its serving cell. If T312 expires, the UE shall initiate the connection re-establishment procedure. 
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In the current signalling, network can only associate the configuration of timer T312 to a single reporting configuration. And, as each report configuration can only define a single trigger quantity, one cannot associate the start of timer T312 to multiple trigger quantities. That limits the scenarios where network configures the timer T312 to the ones where handovers are only triggered based on a single quantity e.g. RSRP. In situations where network relies on both RSRQ and RSRP conditions (and possibly SINR) to be fulfilled (and in that case network configures two reportConfig(s) each associated to a trigger quantity), the network would not use the mechanism, otherwise early RLF triggers would occur even in cases the network does not want to trigger mobility to another cell (as one of the conditions is not fulfilled). Hence, one potential improvement to the handling of timer T312 is the association to multiple trigger quantities so that the timer is only started when conditions based on multiple trigger quantities (e.g. RSRP and RSRQ, or, RSRP and SINR). The exact encoding of that can be further discussed.
RAN2 to study how timer T312 can be associated to multiple trigger quantities (e.g. RSRP and RSRQ).
In the existing mechanism, timer T312 is only started if upon the triggering of the event, timer T310 is running. The thinking is that if the timer is running, radio problems have been detected and, the fact that a measurement report is triggered is another evidence that a handover should occur. Hence, upon the expiry of timer T312 (which value should be shorter than T310, for consistency), the UE initiates the re-establishment procedure.
When mobility robustness on NR was discussed, it was suggested in [3] that an NR UE may perform autonomous mobility towards a detected and reported candidate cell if it does not receive a handover command within a certain time. Hence, unlike the T312 timer, the solution described in [3] does not require the UE to detect radio link issues with its serving cell. We believe that this goes against the principle of network-controlled mobility where the network may decide (e.g. for load reasons) not to trigger the handover based on the UE’s measurement report. However, we would be open to discuss it in the way that the UE may also start T312 when detecting out-of-sync after triggering a measurement report for a measurement identity for which T312 has been configured. This would make it similar to the enhancement proposed in [3] but still require that the UE detects radio link problems towards its serving cell before reselecting autonomously to the target cell. 
[bookmark: _Toc477972468][bookmark: _Toc477972563][bookmark: _Toc477972633][bookmark: _Toc477972663][bookmark: _Toc477972947][bookmark: _Toc477972982][bookmark: _Toc477973007][bookmark: _Toc477973017]RAN2 to study whether UE may also start T312 when detecting out-of-sync after triggering a measurement report for a measurement identity for which T312 has been configured.
For NR, at RAN2-97, it was also suggested to reduce the interruption upon handover failure by avoiding that the UE must read system information from the target cell prior to the re-establishment. We agree that the pre-provisioning of SI may have a positive effect on the reestablishment delay. And in fact, it was agreed for NR at RAN2-96 that “Broadcasting some kind of index/identifier in minimum SI to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s). The index/identifier and associated system information can be applicable in more than one cell. System information valid in one cell may be valid also in other cells”.
RAN2 to study the pre-provision of system information to speed up the re-establishment procedure upon handover failure.
Conclusion
Based on the discussion in section 2 we propose the following: 
1. RAN2 to study how timer T312 can be associated to multiple trigger quantities (e.g. RSRP and RSRQ).
1. RAN2 to study whether UE may also start T312 when detecting out-of-sync after triggering a measurement report for a measurement identity for which T312 has been configured.
1. RAN2 to study the pre-provision of system information to speed up the re-establishment procedure upon handover failure.
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