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Introduction
In [1] we discussed various types of reference signals and measurements to be used in connected mode. In that document we highlighted that the network explicitly configures the reference signals to be used for mobility measurements thereby allowing adjusting their density in time and frequency and other properties to the current requirements. Configurability (rather than being hard-coded in specifications) ensures low overhead/interference, lower energy consumption and easier extensibility in the future. Unlike CRS based measurements in LTE, the mobility measurements in NR should allow distinguishing individual beams that may be synchronized or non-synchronized with the transmission point serving the UE. Unlike CSI-RS based RRM measurements in LTE, the mobility measurements should carry an identifier and be self-detectable and measureable at least when they occur in the (possibly coarse) time/frequency resources indicated in the measurements configuration.
In this paper we elaborate how connected mode mobility should be realized using the above-mentioned measurements. 
[bookmark: _Ref450907072]Discussion
When the network configures an RRC Connected UE with mobility measurements, it should also configure how and under which conditions the UE reports the measurement results. On one hand, we foresee similar measurement events as available in LTE, i.e., the network may configure the UE to report measurements when all of a set of measurement reference signals drop below a configured threshold. The network may use this as a trigger to transmit additional measurement reference signals (e.g. new beams; from additional transmission points) and/or it may re-configure the UE to measure on additional time/frequency resources. The UE may also be configured to send a measurement report when a non-serving beam becomes better than the best serving beam. These types of measurement events would still be suitable in NR for configurations where the reference signals to be used for RRM measurements are periodically recurring. In addition to periodically configured reference signals, NR should support more dynamically configured measurements. For example, the network may initiate one-shot transmissions of measurement reference signals, after configuring UEs to listen for those and to report measurements upon detection. In NR, this may for example be useful when the UE reports based on periodically broadcast measurement signals that the current serving beams are getting weak. The network may then trigger one or a set of neighbour transmission points to transmit a set of (beam formed) reference signals.
Like in LTE, mobility in RRC CONNECTED is assumed to be network-controlled and UE-assisted. Therefore, it should be up to the network how it uses the reported measurements and which actions it triggers towards the UE – if any. For example, the network may decide to start transmitting additional/different measurement reference signals occurring in time/frequency resources that the UE was already configured to measure on. Those could for example stem from a transmission point that was previously silent (energy/interference saving). This network-side reconfiguration would remain transparent for the UE – except that it may detect and measure a new signal. Alternatively, the network may, upon detecting that the UE is reaching the “cell edge”, configure it to measure more frequently on additional time/frequency resources. Such a reconfiguration may be done by an RRCConnectionReconfiguration but one could also consider whether other (faster) means are needed. 
If the UE’s measurements (e.g. L1 CSI-based measurements) reveal that another beam of the same transmission point would be more suitable, it is likely possible to execute that level of “mobility” without any RRC signalling. The beamforming would typically be handled at physical level. But similarly to LTE, it may be necessary to adjust also the CSI measurement reports in uplink control information which may again require interaction by RRC. 
If the network decides to serve the UE by a beam belonging to a different transmission point, it may also decide to request the UE to perform a random access in order to ensure proper uplink timing towards that node. Such a random access order will likely not require any RRC signalling. It could be initiated by a PDCCH ordered random access. 
In LTE, the PCI determines the CRS resource pattern, the scrambling and descrambling of all transport and control channels including system information and it is used to derive the ciphering keys. Due to these dependencies, a cell change in LTE enforces always a change of the ciphering keys and therefore requires resetting MAC/RLC and re-establishing PDCP. Since the change of a cell also requires a random access to the new target cell, all these functions have been bundled into the so-called “RRCConnectionReconfiguration with mobilityControlInfo” procedure. While the components of this procedure may be justified and necessary when source and target cell belong to different nodes it may be considered unnecessarily heavy for intra-eNB handover. 
Optimizations for this intra-eNB handover like scenario should be considered for NR. The same eNB could be associated to many narrow beams, possibly distinguishable compared to the case where an eNB would be associated to cells so that the inter-beam intra-eNB switching might occur more often than in LTE. In NR we should exploit the possibility where the network should trigger actions such as security key derivation, L2 re-establishment and random access only when it considers it necessary for the upcoming mobility event. 
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And as a consequence of Proposal 1 the following will become possible in NR:
[bookmark: _Toc450906429][bookmark: _Toc450907059][bookmark: _Toc450907128][bookmark: _Toc450918334][bookmark: _Toc450918370]The network may realize connected mode mobility by L1 (beamforming), with/without an RRCConnectionReconfiguration, with/without random access, with/without key change and L2 reset/reestablishment.
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	In RRC CONNECTED mode, mobility procedures should be decoupled from at least security key derivation and random access.  
[bookmark: _GoBack]Proposal 2	The network may realize connected mode mobility by L1 (beamforming), with/without an RRCConnectionReconfiguration, with/without random access, with/without key change and L2 reset/reestablishment.
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