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Discussion
1. Introduction
The RAN2 LTE WG has agreed in previous RAN2 meetings that the UE provides its Mobility History information to the eNB. This paper examines whether such an enhancement in UMTS could also be useful, and further proposes how this could be realised. 
2. Discussion
In UMTS, we have the following information on Mobility State
1. In RRC Connection Request and Cell Update messages a UE can report the "UE Mobility State Indicator" IE, for which there is currently only one value; HighmobilityDetected
2. During a reconfiguration or release procedure the network can also inform the UE to consider it is in high mobility, which is then used by the UE for reselection (i.e. scaling with the "Speed dependent Scaling Factor for Treselection" IE)
3. UE history information in the SRNS relocation message also provides the "UE Mobility State Indicator" IE
If the number of cell reselections during time period TCRmax exceeds NCR, or if the network (via RRC signalling) has ordered the UE to consider itself in high-mobility state, then high-mobility state has been detected. Conversely if the high-mobility state is not detected during time period TCrmaxHyst a UE exits the high-mobility state.

As an example, for a homogenous network deployment in a dense urban environment, say the size of each UMTS cell is about 1.5 km and the high-speed limit is set as 90 km/h, which would mean that a UE performs Cell Reselection every 60s. Therefore, in the case the operator may set NCR to 2 and TCRmax to 120.

Whilst in a homogenous network the settings for High Mobility Detection (TCRmax TCrmaxHyst and NCR) would be based on the macro cell size. In a Heterogeneous network the mix of cell sizes and  the route taken by the UE could mean that a UE reporting High Mobility Detection is not a useful indication to the network..
The original UMTS CR [1] introducing the UE speed information  at the CELL_DCH transition gave the reason for change as: 
Unfortunately the mechanisms to detect the whether the UE is in “high” or “low” mobility state are located in the UTRAN for CELL_DCH case and in the UE for the other cases. This means that when a UE first enters CELL_DCH state, the network may have to learn over time that the UE is fast moving, and until that time the handover parameter settings would be non-optimal. The same will apply when the UE enters an idle or semi-idle RRC state, and has to learn which cell re-selection parameter settings to use based on whether it is in “high mobility” or “low mobility” state.’

Therefore from above, whilst in a connected state the RNC would be able to reasonably estimate the UE speed without relying on the Mobility State Indicator from the UE, the handover parameter settings would not be optimal. Therefore RAN2 should consider whether the UE Mobility History Information should also be applied to UMTS.
Proposal: RAN2 should consider adoption of the UE mobility history information for UMTS Hetnet deployments.
Further proposals relate to the realisation of the mobility history information in the RAN2 specifications. These are based on the LTE approved feature.
Proposal 1: UE reports it has an available Mobility History Information in the RRC Connection Setup Complete message.
A UE remaining in connected mode would enable the RNC to have a reasonable estimate of the UE speed, however upon transition to Idle any information in the network is discarded. As it is proposed that the UE reports the log only on a connection establishment, as per LTE, it is proposed that the UE keeps track of a change of cell in all states. This does not imply that a UE remaining in one cell but transitioning between states should log that cell multiple times. 
Proposal 2: UE logs the mobility history information only when the serving cell changes in idle mode, CELL_PCH, URA_PCH, Cell_FACH and CELL_DCH state.

Proposal 3: UE Information Request/Response messages are used to retrieve the UE Mobility History Information
As the UE may not know the Cell Identity it is proposed to log either the cell identity or the Frequency and Primary scrambling code (PSC)
Proposal 4: UE logs either the cell identity or the Frequency and Primary scrambling code (PSC) of the UMTS cell.

Proposal 5: UE can report up to 16 entries in the Mobility History report
Proposal 6: UE reports the time spent either in the UMTS cell or out of service and/or using another RAT, the time spent has a maximum value of 4095s
Introducing a UE capability for the Mobility History Information is not required as a UE is not configured for it, so if the UE doesn’t support it then it will never report the availability of the log and therefore the network will never try to retrieve.

3. Conclusions
In this paper, we have examined the current UMTS Mobility State Indicator and assessed that there could be need to improve this in Hetnet deployment and therefore propose that
Proposal: RAN2 should consider adoption of the UE mobility history information for UMTS Hetnet deployments.
Proposal 1: UE reports it has an available Mobility History Information in the RRC Connection Setup Complete message.

Proposal 2: UE logs the mobility history information only when the serving cell changes in idle mode, CELL_PCH, URA_PCH, Cell_FACH  and CELL_DCH state.

Proposal 3: UE Information Request/Response messages are used to retrieve the UE Mobility History Information

Proposal 4: UE logs either the cell identity or the Frequency and Primary scrambling code (PSC) of the UMTS cell.

Proposal 5: UE can report up to 16 entries in the Mobility History report

Proposal 6: UE reports the time spent either in the UMTS cell or out of service and/or using another RAT, the time spent has a maximum value of 4095s
CRs incorporating the above proposals for specifications TS25.331 and TS25.304 are prepared in [2] and [3] respectively. 
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