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Discussion
1 Introduction
There are three options on the table [1] regarding which type(s) of mobility information should be provided to network. 
· 
Option1: MSE information reporting only

· 
Option2: UE history information only

· 
Option3: MSE information + UE history reporting (here both reporting can be sent at the same time or separately – FFS below)

This paper clarifies our view with justification and proposals.  
2 Discussion
2.1 Is MSE reporting sufficient?

Before we discuss which type of mobility information should be reported to network, it should be first made clear what is the main objective of reporting mobility information to network. It is our view that the principal purpose from eDDA context is to assist network to select the RRC state of the UE with the objective of reducing handover-related signalling. Network may use the UE’s mobility state to select a suitable frequency layer, in a way that for example, the high mobility UE is steered to the larger coverage layer, which also reduces the HO-related signalling. . 
Then the first question is whether existing MSE information is sufficient for that purpose or not. To answer the question we consider two aspects: 1) network deployment scenario, and 2) the availability of MSE information. 

Network deployment scenario
In homogeneous deployment, MSE can work well, and MSE information can be provided to network as useful assistance information for the intended objective. 

In heterogeneous network especially where small cells are densely deployed, the existing MSE does not work well; the MSE will likely result in high mobility state. Such incorrect high mobility state will give network a wrong hint that the UE and network will be better off if the UE is driven to RRC_IDLE. In this scenario, network needs to have more robust mobility information than MSE information. 
Observation1: MSE information is less reliable in heterogeneous network deployment. 
Availability of MSE
The MSE information becomes available only when the network provides MSE-related parameters (TCRmax, TCRmaxHyst, NCR_M NCR_M) in SIB3. If MSE-related parameters are not broadcast, the UE cannot perform MSE and so there will be no MSE information to report. 

To make the MSE information usable, network should configure those mobility parameters very carefully. Note that post-processing of reported MSE information with some further knowledge available in network side (e.g. cell deployment information) is not possible. In some complicated deployment like in metropolitan, the choice of MSE parameters may not be really easy. 
Observation2: MSE information becomes available and reliable when network provides MSE-related parameters that are carefully selected. 

Accuracy of MSE

While current MSE can filter out ping-pong reselections between two cells, it cannot filter our inter-frequency reselections from counting reselection for MSE. It is also of the question if inter-RAT reselection is also filtered out from counting reselection for MSE (not clear from current specification). So there are the cases where the reliability of MSE information is challenged. 

Observation3: The reliability of MSE information is challenged if inter-frequency/RAT selection happens frequently. 

Based on the observation1,2 and 3, we think the MSE reporting only is not sufficient. 
Proposal 1 MSE reporting only (option1) is not sufficient, and thus UE provides UE history information.
2.2 UE history information

In [1], it is proposed that UE provides its history of cells for which the UE has recently camped. To progress stage 3 details, we propose the followings. 
Number of cells as UE history information
It seems sufficient to include at most a couple of cells for the UE history for the intended objective. There is no benefit to make the number of cells configurable. So we propose:
Proposal 2 UE provides UE history information including fixed max number of entries corresponding to the recently camped cells. 
Contents of entry of UE history information
E-CGI and stay of time is sufficient for the contents. 
Proposal 3 The entry of UE history information includes E-CGI and time of stay on the corresponding cell in RRC_IDLE. 
Handling of UE history information

One question is whether we need to keep the UE history information when UE leaves RRC_CONNECTED
Proposal 4 When leaving RRC_CONNECTED, UE history information is reset, if remained. 
Proposal 5 When reselecting a cell of other RAT in RRC_IDLE, UE history information is not updated. 
2.3 MSE information
For the options requesting the report of MSE information, we have to decide which information should be provided as (part of) MSE information. There are two mainly two approaches:

1)  2 bit indication to indicate one mobility state among {Normal, Medium, High}
2)  1 bit indication to indicate whether the UE is in a particular state or not. 

To investigate which approach is more desirable, we provide a Table1 showing a desirable/expected RRC state that is selected by network towards a certain UE based on the reported mobility state of the UE. The criterion of the RRC state selection is that the UE is more steered to RRC_IDLE as the UE mobility gets faster. 
Table1. Possible NW policy for RRC state selection w.r.t. the UE mobility state
	UE MSE state
	Policy1
	Policy2
	Policy3
	Policy4

	Normal mobility
	RRC_CONNECTED
	RRC_CONNECTED
	RRC_CONNECTED
	RRC_IDLE

	Medium mobility
	
	
	RRC_IDLE
	

	High mobility
	
	RRC_IDLE
	
	


The policy1 and polocy4 does not employ the UE mobility state information, and thus those are excluded from our further considerations. 

If network always uses a fixed policy (either policy2 or policy3), then MSE information reporting with 1 bit is sufficient. For example, if network always applies policy2, then it is sufficient to report whether the UE is in high mobility or not. If network always applies policy3, it is sufficient to report whether the UE is in normal mobility or not. 

However, if the network wants to dynamically select the policy between policy2 and 3, the UE needs to send MSE information with 2 bits to indicate which of three MSE states the UE is in. 

In our view, different operator may have different policy about how to use the reported UE mobility state, and therefore it seems better to report MSE information with 2 bits, to enable the applicable RRC state to be chosen by network for UE in medium mobility. Note that this is a bit different view from the previously indicated LGE view in the email disc 78#44 where we thought 1 bit is sufficient. 
Proposal 6 UE indicates its mobility with 2 bits to indicate one of three mobility states.
2.4 Suitable procedure for reporting of mobility information
There are three procedures to be applicable for mobility information reporting.  

· 
1) Connection establishment procedure

· 
2) UE information procedure

· 
3) New RRC procedure

Regarding the choice among the procedure, we have to consider 1) size of information to report, and 2) urgency of information. 

We think the UE information is the most suitable procedure to deliver mobility information to network for the following reasons:

· 
It is not desirable to include less urgent information during RRC connection setup procedure. Instead, such less urgent information can be provided to network after the completion of RRC connection setup. Use of UE information procedure enables the retrieval of mobility information on demand basis.
· 
The UE information procedure is not size-critical, i.e., it can accommodate larger size of message. . 

· 
Just in case the UE is requested to report both MSE and UE history info, separate reporting for MSE information and UE history information is not desirable because they are categorized into the same type of information, i.e., ‘mobility information’
· 
In the future, the mobility information can be extended to include UE’s horizontal velocity, for which UE information procedure is suitable for delivery of this information.
The eNB can include mobilityInfo-ReportReq in UEInformationRequest to request reporting of mobility information. 
Proposal 7 UE mobility information is reported via UE information procedure. 
Proposal 8 Upon receiving UEInformationRequest including mobilityInfo-ReportReq, UE includes mobility information in UEInformationResponse. 
3 Proposals

General

Proposal 1 MSE reporting only (option1) is not sufficient, and thus UE provides UE history information.
UE history information

Proposal 2 UE provides UE history information including fixed max number of entries corresponding to the recently camped cells. 

Proposal 3 The entry of UE history information includes E-CGI and time of stay on the corresponding cell in RRC_IDLE. 

Proposal 4 When leaving RRC_CONNECTED, UE history information is reset, if remained. 

Proposal 5 When reselecting a cell of other RAT in RRC_IDLE, UE history information is not updated. 
MSE information

Proposal 6 UE indicates its mobility with 2 bits to indicate one of three mobility states.
Reporting procedure

Proposal 7 UE mobility information is reported via UE information procedure. 

Proposal 8 Upon receiving UEInformationRequest including mobilityInfo-ReportReq, UE includes mobility information in UEInformationResponse. 

4 References

[1] R2-123590, summary of email discussion RAN2_78#44, Nokia

4/4

