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1 Introduction

During RAN2#93bis, RAN2 discussed a two level mobility approach and potential introduction of the cell concept based on [1]. Although majority of companies seemed to agree on a two level mobility approach, it was not possible to come to any agreement probably due to terminology misunderstandings.

In this contribution we take a different approach by first trying to agree on high level mobility requirements for any 5G mobility solution. Based on these proposed requirements, we have a separate contribution [2] proposing to re-use some concepts from LTE. 
2 Rationale
2.1 Support for small/large eNB’s
LTE supports deployments with large eNB’s i.e. eNB’s handling a large coverage area (e.g. with centralised baseband), small eNB’s handling a small coverage area (e.g. home eNB’s) and also heterogeneous deployments with a mix of small and large eNB’s. We assume the same freedom in deployments should be possible for 5G with large eNB’s potentially supporting hundreds of TRP’s (e.g. extensively using centralisation/virtualisation of functionality, fronthauling,…) and small eNB’s only supporting e.g. 1 TRP (see figure 1).
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Figure 1: Different 5G Deployments to be supported

Proposed Requirement 1: 
5G mobility shall support deployments with large eNB’s (i.e. eNB’s handling a large coverage area), small eNBs (i.e. eNB’s handling a small coverage area) and a mix of small and large eNB’s.
2.2 STATES
As is probably already assumed by most companies, but still to capture it formally as an agreement we propose:

Proposed Requirement 2: 
As baseline, 5G shall support a state with network controlled mobility handling (“CONNECTED”)  and a state with UE controlled mobility (“IDLE”). Further mobility states/substates can still be discussed.
Note: This proposed requirement is not intended to restrict introduction of other modes of operation, or e.g. a “sub-state” in CONNECTED with UE controlled mobility. 

2.3 CONNECTED
Next issue we would like to discuss is how the UE finds TRP’s belonging to neighbouring eNB’s in the CONNECTED state.

In UMTS, the configuration of a “whitelist” listing the neighbour cells a UE has to measure is typically applied. Operators considered this a significant burden when having to setup their network. Therefore in LTE, although both whitelist and blacklist are now supported in Rel-13, typical deployments do not need to use these two lists. I.e. it is typically sufficient for the network to just indicate the frequency of the carrier to be measured, and the UE will be able to find the relevant neighbour eNB radio resources (“cells” in case of LTE).

We assume that introduction of 5G should not result in an additional inter-eNB configuration burden for the operator, and should not result in an increase in (measurement) configuration signalling to the UE. Therefore the following proposed requirement:

Proposed Requirement 3: 
For typical 5G inter-eNB CONNECTED STATE mobility, the network will not have to configure detailed measurement resources/resource restrictions (e.g. whitelist, blacklist, reference signal configurations,….) for the UE to measure.  I.e. in the typical operator deployment case, the UE only needs to be configured with the frequency to measure on.
2.4 IDLE
When the UE moves between IDLE and CONNECTED STATE, it is preferable that network controlled mobility in CONNECTED and UE controlled mobility in IDLE can be made to result in ending up in the same eNB for most of the time. If this is not possible, the problem as shown in figure 2 will occur:
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Figure 2: eNB ping-pong at IDLE<->CONN state transitions
Figure 2 shows that if there is no mechanism to try to keep the UE in the same eNB in IDLE when the quality difference between TRP’s from 2 eNB’s is small, the UE might end up in a different eNB when going to IDLE (step 1). As a result the network might have to move the UE back to the same eNB1 (step 3) after subsequently going to CONN (step 2) which will cause unnecessary signalling overhead.

Proposed Requirement 4: 
It should be possible in IDLE STATE to avoid inter-eNB mobility if not really necessary (i.e. small TRP quality difference), i.e. favour intra-eNB mobility instead of inter-eNB mobility.
3 Conclusion

RAN2 is requested to discuss and if possible agree on the following proposed mobility requirements for 5G:
Proposed Requirement 1: 
5G mobility shall support deployments with large eNB’s (i.e. eNB’s handling a large coverage area), small eNBs (i.e. eNB’s handling a small coverage area) and a mix of small and large eNB’s.

Proposed Requirement 2: 
As baseline, 5G shall support a state with network controlled mobility handling (“CONNECTED”)  and a state with UE controlled mobility (“IDLE”). Further mobility states/substates can still be discussed.
Proposed Requirement 3: 
For typical 5G inter-eNB CONNECTED STATE mobility, the network will not have to configure detailed measurement resources/resource restrictions (e.g. whitelist, blacklist, reference signal configurations,….) for the UE to measure.  I.e. in the typical operator deployment case, the UE only needs to be configured with the carrier frequency to measure on.
Proposed Requirement 4: 
It should be possible in IDLE STATE to avoid inter-eNB mobility if not really necessary (i.e. small TRP quality difference), i.e. favour intra-eNB mobility instead of inter-eNB mobility.
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