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1
Introduction

As the NR SI was completed and the NR WI has been started after the RAN#75 meeting [1], one of the tasks for NR WI is to specify the handover procedure. In LTE, the baseline handover procedure was specified in Rel-8, which was further enhanced in Rel-14 during the corresponding Rel-14 LTE Mobility Enhancements WI. 

During the previous RAN WG2 meeting the following agreements were made regarding the basic handover mechanism for the NR system. At the same time, RAN WG2 did not exclude a possibility to introduce mobility enhancements that, however, should be considered only when the basic handover mechanism is specified.
	Agreements on basic HO mechanism
1: NR shall support HO as part of the NR mobility procedures.

2: Network based mobility shall reuse the same principles as LTE (Rel-13) and for inter gNB HO consisting of at least:

· Source gNB initiates the HO over the Xn interface via a HO request

· Target gNB performs admission control and provides the RRC configuration as part of the HO acknowledgement

· Source gNB provides the configuration to the UE including the HO command via RRC

· The UE moves the connection to the target gNB via RRC

Further enhancements/modifications can be considered


In this discussion paper we elaborate quickly on the baseline LTE handover procedure and also present quickly some details of the enhanced mobility solutions that were introduced in LTE Rel-14. The premise intention of the paper is to discuss a general framework for the handover process in NR, which can accommodate both basic and enhanced handover procedures that potentially can be introduced to the NR system.
2
Handover process for NR
Referring to Figure 1 below, the baseline LTE Rel-8 handover procedure comprises several steps, which can be also considered for the NR basic handover:
-
at step 1 the source eNB sends the handover request message to the target eNB;

-
at step 2 the target cell responds the handover acknowledgement;

-
at step 3 the corresponding RRC message is sent to the UE;

-
finally, at step 4 the UE indicates successful completion of handover by sending the completed message through the target cell.
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Figure 1: General framework for the baseline and enhanced handover procedures.
As already mentioned in the Introduction part, handover and mobility enhancements were introduced in LTE Rel-14, so one can construe the latest LTE functionality comprising four different handover solutions: "normal/basic" handover, make-before-break (MBB), RACH-less, and combined MBB and RACH-less procedure. The main difference between the aforementioned solutions can be summarized as follows (and more detailed explanations can be found in [2]):
-
In RACH-less handover, UE omits the random access procedure in the target cell. With regards to it, the following aspects can be noted for the RACH-less handover. Its applicability can be limited only to the intra-frequency intra-gNB cases, and/or handover to the small cells. Furthermore, NR RACH is still being discussed and it is not clear yet whether RACH can be omitted at all due to e.g. beam management.

-
In MBB handover, the UE maintains the communication with the source cell as much as possible which can be applied even for handover between cells belonging to different gNBs and/or different frequencies. In that sense one can expect wider applicability of the MBB handover enhancement. However, it should be also noted that at least in Rel-14 the MBB feature was defined only for the intra-frequency case.

-
Combined RACH-less and MBB solution just assumes that both features are activated simultaneously, i.e. a UE continues its communication with the source while performing synchronization to the target cell, and skips the RACH procedure in the target cell.
It is important to note that sequence of steps presented in Figure 1 is applicable to both "normal/basic" and "enhanced" handover procedure. The only difference between these solutions is what a UE does between steps 3 and 4, but it does not change the logic and the purpose of those steps.
Proposal 1:
The overall handover framework for NR comprises the following steps: a request from source to target, acknowledgement from the target to source, reconfiguration of the UE, complete message sent by the UE to the target cell.

Proposal 2:
The presented framework is used for both "normal/basic" and "enhanced" handover (e.g. LTE Rel-14 RACH-less and MBB solutions) if they are adopted for NR.

3 Conclusion
In this discussion paper we have considered the baseline handover procedure for NR in conjunction with the LTE Rel-14 mobility enhancements, which can be potentially introduced to the NR system. Based on our considerations, the baseline handover procedure for NR can be further extended towards potential mobility enhancements, and thus it can be viewed as the general framework. 
Proposal 1:
The overall handover framework for NR comprises the following steps: a request from source to target, acknowledgement from the target to source, reconfiguration of the UE, complete message sent by the UE to the target cell.

Proposal 2:
The presented framework is used for both "normal/basic" and "enhanced" handover (e.g. LTE Rel-14 RACH-less and MBB solutions) if they are adopted for NR.

It should be noted that Proposal 1 is just confirmation of the previous agreements presented in the Introduction part.
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