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1
Introduction
Standalone NR is an important deployment in the study of NR [1] [2]. In our companion contribution [3][4], the definition and essential characteristics of NR cell have been analysed. Based on these concepts, some general consideration on intra-NR mobility is given here in this contribution.
2
Discussion
The KPIs for NR have been captured in the TR38.913 [5] from the very beginning. For mobility, the important KPI listed is the “Mobility interruption time”. It’s captured that mobility interruption time means the shortest time duration supported by the system during which a user terminal cannot exchange user plane packets with any base station during transitions. And the captured target for mobility interruption time for intra-system (e.g. intra-NR) mobility should be 0ms.
And at RAN2#94, two levels of network controlled mobility in NR have been agreed:
·  1: RRC driven at 'cell' level.

·  2: Zero/Minimum RRC  involvement (e.g. at MAC /PHY)

So based on the agreed two mobility levels, how to fulfil the “0ms” mobility interruption time should be discussed case by case.
In our companion contributions [3][4], the essential characteristics of ‘NR cell’ have been analysed. According to the agreement at RAN2#94, NR eNB corresponds to 1 or many TRPs. The creation of ‘NR cell’ is largely based on the network deployment. TRPs that are unsynchronized, connected with non-ideal backhaul and/or have limited coordination capabilities typically need to create different cells. These different cells are scheduled by individual MAC entities. While synchronized TRPs with ideal backhaul do not have to create different cells. That is to say, these TRPs can form a single ‘NR cell’ and scheduled by a single MAC entity. So in other words, a ‘NR cell’ can correspond to one or many TRPs but can only be linked to one MAC entity no matter how many TRPs it has. Based on these concept, some general analysis on how to fulfil the “0ms” mobility interruption time for different cases is given below.
Beam level mobility

For the case of mobility among different beams or TPRs managed by the same MAC, the mobility takes place within a single MAC entity (case1 as illustrated in Fig.1). And due to the fragile of the high frequency, even a trivial rotation and/or movement in the receiver will result in the frequent beam change. So this kind of mobility should be actually regarded as intra-cell “beam level mobility”, “beam management” or “beam tracking”, which should be handled at low layer (e.g. at MAC /PHY) as much as possible with zero or minimum RRC involved. It should be noted that, till now in RAN1, the mobility with zero/minimum RRC involvement is mainly discussed in the context of L1/L2 beam management.
Based on the above analysis, for beam level mobility, the mobility is enforced at low layer with neither user plane reset no RRC involved. The “0ms” mobility interruption time can be fulfilled with no doubt and no high layer insurance is needed.
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Fig.1 Cases for intra-NR mobility

Proposal 1: For beam level mobility, the “0ms” mobility interruption time should be supported.
Cell level mobility

While for the case of mobility among beams or TRPs managed by different MAC entities, the mobility takes place with the change of MAC entity (case2 as illustrated in Fig.1). In this case, the MAC needs to be reconfigured and rest, the logical channels should be switched from the source RLC to the target RLC etc. Thus, higher layer procedures and inter-node signalling exchange are unavoidable, i.e. it is a RRC driven ‘cell’ level mobility. And if we keep applying the existing handover procedure, with the change of AS security key and the user plane reset, it will be very difficult to achieve the “0ms” mobility interruption time. Considering that this kind of mobility will take place quite frequently, to ensure good user experience and high system performance, the “0ms” mobility interruption time target shall be achieved as much as possible. 
Proposal 2: For RRC driven mobility, in order to ensure good user experience and high system performance, the “0ms” mobility interruption time target shall be achieved as much as possible. 

In order to achieve the “0ms” interruption time in the cell level mobility, solutions such as make-before-break discussed in the the LTE_eMob-Core WI can be further studied, and some enhancements on the AS security mechanism can be considered to overcome the problem caused by AS security key change during handover. Since the AS security mechanism will be studied in SA3, one LS can be sent to SA3 to inform SA3 RAN2’s consideration.
To achieve the “0ms” mobility interruption time target for cell level mobility, we have the following proposals:

Proposal 3: In order to achieve the “0ms” interruption time in the cell level mobility, solutions such as make-before-break can be studied in NR. 
Proposal 4: For the cell level mobility, in order to avoid the reset of UP entity due to the change of security key, some enhancements for the AS security mechanism should be considered. And LS can be sent to SA3 inform SA3 RAN2’s consideration.
3
Conclusion
In this contribution, some general consideration on intra-NR mobility is given with the following observations and proposals:
Proposal 1: For beam level mobility, the “0ms” mobility interruption time should be supported.

Proposal 2: For RRC driven mobility, in order to ensure good user experience and high system performance, the “0ms” mobility interruption time target shall be achieved as much as possible. 

Proposal 3: In order to achieve the “0ms” interruption time in the cell level mobility, solutions such as make-before-break can be studied in NR. 

Proposal 4: For the cell level mobility, in order to avoid the reset of UP entity due to the change of security key, some enhancements for the AS security mechanism should be considered. And LS can be sent to SA3 inform SA3 RAN2’s consideration.
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