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Discussion and Decision
1
Introduction
RAN2#82 agreed to introduce UE mobility information signalled at the connection setup [1].

Agreements
1

The UE shall provide mobility information to the network at RRC connection setup. The details (granularity, …) are FFS.
RAN2#83 continued the discussion but without reaching the conclusions on form of the reported information and how the report shall be sent. This paper discusses possible options for the mobility information and the principles how it can be sent.
2
Discussion
2.1
Mobility information

There are two basic alternatives for the mobility information, namely mobility state estimation and mobility history information. The former option requires specific configuration in order to define the observation (time) window and thresholds to separate the mobility states. UE would in this case report only the estimation result i.e. a processed (filtered) information about the cell changes that it has experienced. The accuracy and relevance for the mobility optimization is dependent on the configuration of the MSE parameters and how well they reflect real mobility in varying deployment scenarios. The challenges are faced particularly in HetNet environment. Furthermore, the MSE is not mandated for the network so it it not always supported.
The history information, on the other hand, provides un-filtered information about the cell changes without requiring configuration of any estimation function. With the history information the network is allowed to utilize the information as seen most beneficial. UE reported mobility information at the connection setup would also complement the history information that is collected by the network during RRC connected state. Despite the increased information that will be transferred from the UE, we think that the benefits of history information are justifying the increased amount of bits that has to be transmitted by the UE. On the ‘savings’ side, there are the non-mandatory configuration for any estimation function and related signalling from the network.
Proposal 1: It is proposed that the UE mobility history is used as the mobility information to be sent at the connection setup phase.
There are alternative options how the history information can be presented:
1. Cell IDs of the cells UE has selected during idle mode associated with a time stamp.

2. Cell IDs of the cells where the UE has been since the last connection setup when the mobility information was sent. The difference to 1st option is to include not only idle mode re-selections but also HOs during the previous connection

For option 1 likely the physical cell ID would be sufficient assuming that reported cells are neighbouring cells (to the previous serving cell) and provided that there is no (or only rarely) PCI collision or confusion. The time stamping could be done similar way as with the RLF reporting i.e. providing a relative time period between the re-selection and connection setup. For RLF reporting the time resolution was agreed to be 1s which could be suitable also for this case.
Proposal 2: The physical cell ID is used as cell information.

There should be also a maximum observation time period defined in order to limit the number of bits required for the time stamp. The absolute length of the time period depends then on the time resolution how the time stamp is presented, e.g. 1s as discussed above. With 12 bits (as proposed in [3]) the observation window would span 4096s i.e. more than an hour. This should be clearly sufficient. Also shorter periods could be considered e.g. down to 15 min with 10bit time information.
Proposal 3: The time stamp can be indication with 1s resolution using max 12bits.

To limit the message size, the number of reported cells can be limited to some max value. In [3] it was proposed that UE would include 16 previous cells in the reported information. This may be however result in too large message. Also, as the time information is included in the information, smaller number of cells would be sufficient as the time would anyway indicate the frequency of the mobility events. We would suggest 4 cells as the number of reported cells.

The 2nd option would provide information that may be lost in the network side when the UE goes to idle. Hence it would alleviate the requirements for storing UE specific information for all UEs in idle. This could be beneficial particularly with smart phone type of traffic which may result in frequent state transitions.

Further, the 2nd option would also guarantee sufficiently long observation window for the reported information i.e. not limiting to idle preceding the connection setup. Therefore, the usefulness of the reported information would be similar regardless of the traffic pattern (and consequent state transition).
There could be also other ways to provide similar history information but the options discussed here could be the basic alternatives to be used as the basis for defining the reported mobility information.

Proposal 4: RAN2 is asked to consider the reporting all mobility events as the UE history information.
2.2 
Mobility information reporting

The agreement was that the mobility information shall be sent “at the connection setup” leaving the definition of the actual signalling open. Based on the discussions in RAN2#83 we see that there are two main options for the reporting:
1. Include the mobility information in the RRCConnectionSetupComplete – message, in case the information is sent during the connection setup signalling procedure

2. Send the mobility information as the response to the network request. In this option the UE could indicate the availability of the mobility information.
With the 1st option the number of signalling messages would be at minimum. The disadvantage is that the information would be sent in all setup complete messages. If this is wanted to be limited there should be an indication from the network if the mobility information should be either included or omitted. One alternative would be that the request for sending the mobility information would be included in the connection setup message (one bit would be sufficient).The second option could be implemented either with new messages or re-using existing signalling for the new purpose. A preferred option would be to utlize the UE information request/respose signalling by adding a new request ‘flag’ for the mobility information and corresponding information elements in the response message. As the mobility information would be utilized in determining an optimum radio configuration, the information should be requested immediately after the connection setup has been completed i.e. prior to sending the RRC reconfiguration message.
Proposal 5: RAN2 is asked to consider the two discussed options for the mobility information reporting.

3
Conclusion

This contribution discussed basic options for the FFS issues for the mobility information reporting which was agreed in the RAN2#82 meeting. Hence, we are proposing:
Proposal 1: It is proposed that the UE mobility history is used as the mobility information to be sent at the connection setup phase.

Proposal 2: The physical cell ID is used as cell information.

Proposal 3: The time stamp can be indication with 1s resolution using max 12bits.

Proposal 4: RAN2 is asked to consider the reporting all mobility events as the UE history information.

Proposal 5: RAN2 is asked to consider the two discussed options for the mobility information reporting.
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