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1 Introduction
The work on Mobility information is progressing. At RAN2#83bis a number of agreements were made.
Agreements

1a
The UE reports an indicator of availability of visited cell history

1b
The UE reports the mobility state estimated by MSE if MSE was configured

2
The network may retrieve the visited cell history upon receiving the indication (1a)

3
The visited cell history comprises cells visited while the UE was IDLE

FFS whether the visited cell history comprises cells visited while the UE was CONNECTED

4
The visited cell history comprises time of stay and physical cell IDs of the visited cells 

FFS what the granularity of the time information is

FFS how many cells the history information should cover and whether the NW can request the number it would like to be reported. 

In this contribution we address the remaining open issues.
2 Discussion
In this section we present our ideas on respective open issues.
2.1 Reporting of cells visited while in RRC_CONNECTED

It has always been the understanding that the UE reports the cells visited while in RRC_IDLE mode. However, if the UE rapidly switches between RRC_IDLE and RRC_CONNECTED, the number of reported cells would be low. In [1] it was shown that an estimation algorithm performs better as the number of reported cells increases. Therefore, it is of interest to report more cells to the network. Based on this, we think that the UE also reports the last n cells it visited regardless of RRC state. We will discuss the value of n in section 2.3.
Proposal 1 The visited cell history comprises cells visited while the UE was in RRC_IDLE and RRC_CONNECTED.

2.2 Granularity of time information

At previous RAN2 meeting it was decided that the visited cell history comprises the time of stay and the physical cell ID of the visited cell. With respect to the granularity of time of stay there were several proposals. In [2] and [3] it is suggested to use 12 bits measured in seconds for the time of stay. With 12 bits, the UE can report a maximum time of stay of 4095 seconds, or roughly 1 hour and 8 minutes. That value should be sufficient for any deployment, and also corresponds well to the information element UE History Information, which is used in S1 and X2.
Proposal 2 The time of stay is measured in seconds and uses 12 bits.
2.3 Number of cells reported
The impact of number cells to estimation accuracy was investigated in [1]. It was shown that a relatively simple estimation algorithm could achieve quite high accuracy with as little as 8 reported cells. Based on these investigations we think that the maximum cells to be reported shall be 8.
Proposal 3 The maximum number of cells the UE can report in the mobility information is 8.

It was also discussed whether the network could request the number of cells for the UE to report. We think such a mechanism is not needed. As the UE cannot know in advance how many cells the network will request, it needs to keep the history of the maximum number anyway. Introduction of this mechanism would reduce the number of bits sent by UE, but we think the proposed maximum (168 bits) is acceptable.
2.4 Analysis

Reporting 8 cells each represented by 9 bit physical cell ID and 12 bit timestamp means a total message size of 168 bits. This may seem much, but it should be noted that this is not reported in every RRCConnectionSetupComplete message. Instead, this is only transmitted upon request from the network. Therefore we think this can be acceptable.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
The visited cell history comprises cells visited while the UE was in RRC_IDLE and RRC_CONNECTED.
Proposal 2
The time of stay is measured in seconds and uses 12 bits.
Proposal 3
The maximum number of cells the UE can report in the mobility information is 8.


A corresponding CR can be found in [4].
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