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1      Introduction 
In NR, at least in high frequency, beamforming is expected to compensate the high propagation loss. However, one of the drawback of beamforming is that the coverage area is reduced and hence create more challenge in handover in NR. At the same time, NR has higher requirement in handover in terms of interruption time. It has been discussed in the SI phase that close to 0ms interruption for single connected handover and 0ms interruption for multi-connected handover should be achieved. This contribution discuss the possibility of introducing dedicated RACH to reduce interruption time in NR during handover.
2      Discussion
In order to achieve such requirement, one needs to identify which part of the handover procedure consuming the longest interruption time. In legacy handover in Rel 13, interruption starts when the source cell sends the RRCConnectionReconfiguration (HO command) message to the UE until the UE successfully send RRCConnectionReconfigurationComplete message to the target cell. During this time, the longest procedure is random access procedure for the UE to access the target cell. Therefore, in Rel 14, make-before-break is introduce to reduce the interruption time by allowing the source cell continue to send/receive data from/to the UE and RACH-less procedure to bypass the RACH procedure. However, RACH-less can only be used in intra-eNB case and small cell. Make-before-break indeed can help to reduce the interruption time, however, for single connected handover, the UE needs to stop data with source before re-tuning and then perform RACH to target which again has very long interruption time. Especially in NR, beam sweep may be needed during RACH procedure, the entire RACH may contain wait time for RACH occasion and beam sweep for RACH. 
To speed up handover, non-contention random access procedure is used in LTE where dedicated preamble is assigned during the handover command. In NR, RAN 2 have agreed to support non-contention random access procedure. Even with dedicated preambles, pre-allocated RACH occasions leads to delay and shortage of RACH resources. 
This addition PRACH resource for handover, dedicated RACH, is to allow the network to allocate RACH resources in addition to the fixed preallocated RACH occasion. One example is to send such dedicated RACH configuration along with RRCConnectionReconfiguration message with MobilityControlInfo. The UE then can perform RACH using the additional RACH resource in addition to the regular RACH resources. Let’s assume the pre-allocated PRACH resource is scheduled every 5ms, and the subframe duration (TTI) is 0.2ms. Once HO is triggered, UE may wait for up to 5ms before it can start the first RA attempt in a pre-allocated PRACH resource. On the other hand, the delicated PRACH allocation may be scheduled in every TTI, such that the latency for the first RA attempt is reduced to 0.2ms.
Unlike the pre-allocated PRACH for initial access, for which gNB has little knowledge about the UEs, and therefore need to sweep all beam directions to cover the entire cell, the target gNB may obtain the best (gNB) beam of a handover UE during handover preparation, and therefore minimize the PRACH resource using only a subset of gNB beam(s). Moreover, it may be beneficial to allow non-contention random access by assigning dedicated time and frequency resource to an UE for such dedicated PRACH when there is not enough dedicated preambles.
Therefore, we would like to propose to further study the possibility of delicated RACH for handover (including PCell change) and SCG change procedure. 

3      Conclusion
Proposal: RAN 2 should study dedicated PRACH resource (i.e. not just dedicated preamble but also time and frequency space) for non-contention random access for handover (including PCell change) and SCG change procedure. 

4      References
[1] RP-160671 “New SID Proposal: Study on New Radio Access Technology”, NTT DOCOMO
1

