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1. Introduction
In the RAN3#95bis, RAN-based notification area update (RNA) and relocation of anchor gNB were discussed, and it is considered that air interface procedures affect relocation, which is pending to RAN2 [1]. RAN2 needs to specify the scenarios and reasons of relocation, the procedure of relocations, which scenarios among them should be left to the implementation as well as the impacts when the relocation is not performed. In this contribution, we discuss the scenarios in which the relocation is necessary for the UE mobility in RRC_INACTIVE state, i.e. when to change anchor gNB.
2. Discussion
We consider the following two types of situations:
· No data transmission occurs after the UE in RRC_INACTIVE state moves to another gNB

·  Data transmission occurs after the UE in RRC_INACTIVE state moves to another gNB
2.1. No data transmission after the UE moves to another gNB
In this section we discuss the case of RNA update. It is yet to discuss whether both periodic and event-triggered RNA update should be supported.
2.1.1. Event-triggered RNA update

In general, event-triggered RNA update will also trigger the UE to transit to RRC_CONNECTED. However, if the message configuring the RAN area only needs to be integrity protected, the RNA update method without moving the UE to RRC_CONNECTED, proposed in [3], can be regarded as an alternative. The key point is to include NCC in the message transitioning the UE from RRC_CONNECTED to RRC_INACTIVE, which enables the UE to derive new keys before transmitting the RRCConnectionResumeRequest message. Event-triggered RNA update will definitely change the RNA, so for both cases the network cannot reach UE via RAN-based paging if the anchor gNB is not changed correspondingly. 
Observation 1: when the UE in RRC_INACTIVE state moves to another gNB without data transmission and the event-triggered RNA update occurs, the relocation should be performed irrespective of whether the UE transits to RRC_CONNECTED.
Proposal 1: the relocation of anchor gNB should be performed as long as the UE moves out of the old RNA. 
2.1.2. Periodic RNA update

As we know, periodic and event-triggered RNA update can be used simultaneously, where periodic RNA update works as an auxiliary enhancement to keep track of the UE’s location. Moreover, as long as the UE moves out of the RNA boundary, event-triggered RNA update will be performed firstly. Therefore, periodic RNA update just occurs within the current RNA, and it is feasible without the relocation of anchor gNB. Considering the additional signaling interactions with NextGen Core (e.g. path switch) brought by the relocation of anchor gNB, the relocation should not be performed here.
Proposal 2: when the UE in RRC_INACTIVE state moves to another gNB without data transmission and the RNA update occurs periodically, the relocation of anchor gNB should not be performed.
2.2. Data transmission occurs after the UE moves to another gNB
In this section, we consider the situation that data transmission occurs after the UE in RRC_INACTIVE state moves to another gNB within the same RNA. Generally, the UE should firstly transit to RRC_CONNECTED and then perform data transmission. However, UL small data transmission in RRC_INACTIVE is introduced detailed in [2]. Therefore, we discuss the two cases, i.e. data transmissions with and without moving the UE to RRC_CONNECTED, respectively. 
2.2.1. Data transmissions with moving the UE to RRC_CONNECTED
We analyze the influence of the relocation as follows:
· No relocation (i.e. keeping the anchor gNB). CN-NR RAN connection (both C/U-planes) has been established for UE in RRC_INACTIVE, so if the anchor gNB is kept, there is no path switch during the transition from RRC_INACTIVE to RRC_CONNECTED. However, after the UE has selected another gNB, compared to relocation, no relocation will result in that transmitted data always needs anchor gNB to relay, which brings more overhead related to data/signaling transmission over Xn. Moreover, it will cause more delay. For the case that the required data cannot be transferred in one transmission, the additional delay may become a problem. 
· Relocation. According to the relocation procedure of anchor gNB involves the signaling transmission over air interface (e.g. new RNA configuration) as well as Xn (e.g. context retrieval) and NG interface (e.g. path switch). Normally, the signaling interactions over NG interface should be avoided as much as possible. 
Based on the above analysis, we conclude that for small data transmission where additional delay brought by keeping the anchor gNB is tolerable, whether to relocate depends on the network implementation. Meanwhile, as to the data transmission where additional delay brought by keeping the anchor gNB cannot be accepted (e. g. large data transmission), the relocation of anchor gNB should be performed.
Observation 2: when the UE in RRC_INACTIVE state moves to another gNB and data transmission occurs after the UE transits to RRC_CONNECTED, the relocation is left to network implementation if the additional delay brought by keeping the anchor gNB is tolerable.
Observation 3: when the UE in RRC_INACTIVE state moves to another gNB and data transmission occurs after the UE transits to RRC_CONNECTED, the relocation should be performed if the additional delay brought by keeping the anchor gNB cannot be accepted.
Proposal 3: when the UE in RRC_INACTIVE state moves to another gNB and data transmission occurs after the UE transits to RRC_CONNECTED, the relocation of anchor gNB depends on the additional delay brought by keeping the anchor gNB.
2.2.2. Small UL data transmissions within RRC_INACTIVE
Referring to [2], here we consider the scenario that the UE can send all of the small UL data with message 3, without subsequent UL data transmission after receiving message 4. In this case, the data transmission is completed within RRC_INACTIVE. Although context retrieval is needed, the data transfer can be completed in one transmission. Thus based on the foregoing analysis in Section 2.2.1, keeping the anchor gNB (i.e. no relocation) will not bring about delay problem. Accordingly, relocation should be avoided in order not to increase the signaling interactions between RAN and CN.
Proposal 4: when the UE in RRC_INACTIVE state moves to another gNB and small UL data transmission is conducted within RRC_INACTIVE, the relocation of anchor gNB should not be performed.
3. Conclusion 
In this contribution, we discuss the scenarios in which the relocation is necessary for the UE mobility in RRC_INACTIVE state, and get the following observations:
Observation 1: when the UE in RRC_INACTIVE state moves to another gNB without data transmission and the event-triggered RNA update occurs, the relocation should be performed irrespective of whether the UE transits to RRC_CONNECTED.
Observation 2: when the UE in RRC_INACTIVE state moves to another gNB and data transmission occurs after the UE transits to RRC_CONNECTED, the relocation is left to network implementation if the additional delay brought by keeping the anchor gNB is tolerable.
Observation 3: when the UE in RRC_INACTIVE state moves to another gNB and data transmission occurs after the UE transits to RRC_CONNECTED, the relocation should be performed if the additional delay brought by keeping the anchor gNB cannot be accepted.
We also get the following proposals:
Proposal 1: the relocation should be performed as long as the UE moves out of the old RNA.
Proposal 2: when the UE in RRC_INACTIVE state moves to another gNB without data transmission and the RNA update occurs periodically, the relocation of anchor gNB should not be performed.
Proposal 3: when the UE in RRC_INACTIVE state moves to another gNB and data transmission occurs after the UE transits to RRC_CONNECTED, the relocation of anchor gNB depends on the additional delay brought by keeping the anchor gNB.
Proposal 4: when the UE in RRC_INACTIVE state moves to another gNB and small UL data transmission is conducted within RRC_INACTIVE, the relocation of anchor gNB should not be performed.
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