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Introduction
In RAN2#96 meeting, how to realize ‘0ms’ UP interruption during HO in NR was discussed, and following agreements were made.
Agreements
1	The mobility enhancement similar to that discussed for LTE (“Maintaining Source eNB connection during handover”) should be considered also for NR.
2	For DC (NR-NR), study how to reconfigure the UE from an MeNB to an SeNB to target the 0 ms UP interruption. FFS whether also applicable to LTE-NR
In RAN2 #97 meeting, SC HO enhancements for 0ms interruption was discussed. RAN2 agreed that
Agreements
1	We will aim to define HO for NR with an interruption as close to zero as possible while only having single Tx/Rx in the UE, and 0ms interruption at least for the case that the UE supports simultaneous Tx/Rx with source cell and target cell during HO
In this contribution, we analyze the procedure of Inter MeNB handover without SeNB change in LTE, and propose ‘0ms’ interruption for this scenario in both NSA and SA. 

Discussion
In LTE TS 36.300, the Inter-MeNB handover without SeNB change is used to transfer context data from a source MeNB to a target MeNB while the context at the SeNB is kept. In previous releases, it has been discussed that as the SeNB is not changed, it may store the UE’s context, SCG configuration as well as TA of the UE. Its original intention is to apply to the scenario in figure 1 as follow:


Figure 1: Typical scenario for Inter-MeNB handover without SeNB change


Figure 2: An example signaling flow for inter-MeNB handover without SeNB change
In current procedure, the source MeNB has to request SeNB release and then send HO command to UE to access the target MeNB. After the random access, the UE will initial another random access to the SeNB for SeNB addition. 
In TS 37.340, the similar procedures as LTE are applied for EN-DC and MR-DC case (section 10.7) [1]. It has been agreed that target MN decides whether to keep or change the SN (or release the SN). However, if target MN decides to keep the SN, current mechanism may cause a lot of interruption due to duplicate random access.
Observation 1: The process of inter MN handover without SN change may cause a lot of interruption due to duplicate random access.
To mitigate the effect of random access interruption during the handover, the RACH-less could be applied. 
Observation 2: Some enhancements should be applied to inter MN handover without SN change scenario based on the exist procedure, to reduce the interruption.
However, if DC based mobility mechanism is applied to replace the handover from source MN to target MN, there is another issue in this scenario. Since this scenario is MN handover without SN change, if SN is not released during this process, then there are more than two protocol stacks exist at UE side. At least in current stage, three protocol stacks at UE is not supported.
Observation 3: The inter MN handover without SN released scenario cannot be supported with DC based handover at the same time. 
According to the signalling flow shown above in Figure 2, between step 5 and step 9, there is at most 1 serving cell connect to UE which is either source MeNB or target MeNB. As the DC is not activated and available, the data throughput may drop. 
Observation 4: There is a data throughput gap between the SN release and SN addition again with conventional approach.
The reliability of original process is also need improvement.  Since DC based handover can achieve 0ms interruption, it can be used in this scenario to eliminate the service interruption and improve the reliability during a two-step DC based handover procedure.  To support 0ms interruption, the original procedure is changed, more specifically the DC “role change” method is used. The difference is that bearer type change happens comparing to the original approach in LTE. 
Proposal 1: For the inter MN handover without SN change, if target MN decides to keep the SN, the 0ms interruption mechanism can be applied (e.g. DC based HO).


Figure 3: Optimized signaling flow for inter-MN handover without SN change
Figure 3 shows an example signaling flow after “role change” method applying. During the whole process, UE at least maintain connection with one cell and 0ms interruption can be achieved. Alternatively, source MN can release SN first and add the target MN. Then perform “role change” between source MN and target MN. Finally, target MN release the source MN and add SN back. This option can also achieve 0ms interruption.  
For the Inter-MN handover with MN initiated SN change, in current procedures, UE should release the SN then initiate random access on target MN. Then target MN will configure a new SN for UE. In this case, the data though put may fluctuate due to the SN release, especially in EN-DC scenario. Some potential enhancement may be introduced to overcome the interruption issue. 
Proposal 2: Both EN-DC and MR-DC with 5GC should support the optimization to mitigate the interruption due to UE’s mobility.
Conclusions
In this contribution, we discuss how to optimize inter MN handover without SN change to mitigate interruption. 
Based on the observations:
Observation 1: The process of inter MN handover without SN change may cause a lot of interruption due to duplicate random access.
Observation 2 1: Some enhancements should be applied to inter MN handover without SN change scenario based on the exist procedure, to reduce the interruption.
Observation 3: The inter MN handover without SN released scenario cannot be supported with DC based handover at the same time.
Observation 4: There is a data throughput gap between the SN release and SN addition again with conventional approach.

We propose:
Proposal 1: For the inter MN handover without SN change, if target MN decides to keep the SN, the 0ms interruption mechanism can be applied (e.g. DC based HO).
Proposal 2: Both EN-DC and MR-DC with 5GC should support the optimization to mitigate the interruption due to UE’s mobility.
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