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1
Introduction
Last RAN3#83 meeting sent an LS [1] to RAN2 listing potential impacts of context fetch on existing functions to be analysed. An LS was also sent from RAN2 to RAN3 [2], suggesting RAN3 to introduce context fetch if considered feasible. This paper provides an analysis of the aspects that need to be considered and concludes on the feasibility. 
2
Discussion
In the LS [1] sent to RAN2, the following existing functions potentially impacted by context fetch are listed:
· mobility robustness optimisation (MRO)
· mobility load balancing (MLB)
· handover decision function

The LS also indicates

· triggering conditions for context fetching are unclear
Mobility robustness optimisation: The standardized MRO functionality aims, according to TS 36.300, at "at detecting and enabling correction" of e.g. connection failures due to intra-LTE mobility. Impact analysis of context fetch should therefore take into account the standardised detection and correction phases.
Detection phase: Context fetch will enable a successful outcome of the RRC Reestablishment procedure in unprepared eNBs where this procedure would otherwise have been rejected. However the outcome of the reestablishment procedure is in current version of  TS 36.300 not taken into account in the description of the MRO detection phase. The following examples can be given according to current standard:

· UL failure leading to lost UE MR report (hence absence of handover preparation) vs. DL failure leading to lost Handover Command: Both scenarios will be detected by MRO as "too late handover", and both scenarios lead to sending the X2 RLF INDICATION message. The scenario of DL failure will additionally lead to the target eNB sending the X2 UE CONTEXT RELEASE message, but the latter message doesn't have any impact on the MRO verdict.
· Single handover preparation, UE performs RRC reestablishment in a prepared eNB but in a cell that is different from the one indicated as the target cell in the Handover Command. The RRC reestablishment attempt will be successful and X2 UE CONTEXT RELEASE message will be sent. However from MRO point of view the verdict will be "handover to wrong cell", same as for a rejected reestablishment in an unprepared eNB.

· Multiple handover preparation allows today to improve the probability of successful RRC reestablishment attempts, but does not have any impact on signalling for MRO or on the MRO verdict.
 In other words, a context fetch procedure will improve the probability of successful RRC reestablishment attempts, but as shown in the examples above MRO doesn't discriminate between successful and rejected reestablishment attempts. There is therefore no impact of context fetch on the MRO detection phase.
Observation 1: There is no impact of context fetch on the MRO detection phase.

Correction phase: The standardized part of the MRO correction phase uses X2 Mobility Settings Change procedure. This procedure has no relation with RRC reestablishment or context fetch. Other parts of MRO correction phase are left to implementation.
Observation 2: There is no impact of context fetch on the MRO correction phase.

Mobility load balancing: Current E-UTRAN specifications support a relatively wide range of functionality for load balancing including inter-RAT, inter-frequency and intra-frequency. The functionality is based on load reporting between RAN nodes, as well as network controlled mobility of UEs. For intra-LTE load balancing, inter-frequency and intra-frequency network controlled UE mobility is used. For inter-frequency load balancing this means that a UE in connected or idle mode may potentially be served on or camp on a carrier that does not necessarily offer the best radio conditions. In the case of intra-frequency load balancing, a UE may be served by a cell different from the best measured cell (Cell Range Extension).
Context fetch does not directly impact the load balancing functionality, but enhanced probabilities for successful reestablishment attempts in cells different from the serving cell may raise the question whether context fetch could stimulate UE implementations to bypass network control in order to benefit from better radio conditions. This is further discussed in [3] and let out of scope of the present paper.
Handover decision function: According to TS 36.300 the handover decision function is part of the Connection Mobility Control function located in the eNB: "Handover decisions may be based on UE and eNB measurements. In addition, handover decisions may take other inputs, such as neighbour cell load, traffic distribution, transport and hardware resources and Operator defined policies into account."
Roaming and access restrictions (TS 36.300 section 10.4a) are part of the mentioned operator defined policies, and may be configured in the eNB (in case of single-operator networks or MOCN network sharing scenario) or provided by the MME during call setup. Another part of operator defined policies is the "No HO" attribute in the Neighbour Relation Table. 
It therefore seems preferable to further clarify in the specification the relation between context fetch and the handover decision function, in particular with regards to whether roaming and access restrictions, and the "No HO" attribute, applies. 
Observation 3: It seems preferable to further clarify in the specification the relation between context fetch and the handover decision function, in particular with regards to whether roaming and access restrictions, and the "No HO" attribute, applies. 
Triggering conditions for context fetching: Triggering conditions seem clear in the sense that context fetch may be triggered when a UE attempts to re-establish its RRC connection to an eNB not having the UE context, which means that the eNB doesn't serve the UE and has not been prepared for an incoming handover. 
The point in time and hence the radio conditions in which a UE will declare RLF and perform a RRC reestablishment is also better controlled in Rel-12, following the introduction of the timer T312 [4]. This timer will allow RLF to be declared immediately or short time after the TimeToTrigger (TTT) for a given Measurement Report has expired, in the case the timer T310 is already running. So a UE losing contact with its serving cell, and detecting satisfactory radio conditions from a neighbour cell, can quickly attempt RRC reestablishment to this neighbour cell. With context fetch the RRC reestablishment attempt will succeed even in scenarios where the UE is not able to send the Measurement Report. 
Moreover the shorter time taken by the UE to try re-establishing on another cell thanks to the introduction of T312 creates new conditions motivating the introduction of context fetch because it is very likely that the call will be successfully rescued. Whenever these conditions are met, the NAS recovery can be avoided improving the KPIs and the end user perception especially for IMS VoIP calls.  

Observation 4: Triggering conditions for context fetch seem clear, and radio conditions for UE RRC Reestablishment attempts are better controlled in Rel-12 following RAN2 CR.

Observation 5: the new T312 decided by RAN2 creates additional new conditions for which context fetch is expected to successfully rescue the call without doing NAS recovery, thereby improving KPIs and end user experience. 

3
Conclusion
We have analysed the introduction of context fetch, and concluded on its feasibility. 
Based on this it is proposed as way forward to standardize context fetch on the X2 interface.
Proposal: Standardize context fetch on the X2 interface.
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