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1 Introduction
This document considers mobility aspects of higher chip rate TDD. The document considers mobility between a higher chip rate TDD system and a higher chip rate TDD, 3.84Mcps TDD, FDD or GSM system. Mobility to and from these systems is considered.

The document considers cell selection in idle mode; cell reselection and hard handover are considered in RRC connected mode.
This document considers the reference configuration chip rate of 7.68Mcps.

2 Mobility Operation in TDD
There are three phases to mobility operations (cell select, cell reselect and handover) in 3GPP : measurement, decision and execution.

When cell selection is performed, the UE performs measurements (such as PCCPCH RSCP) on cells of the radio access technologies that it is capable of. The UE makes a decision on which cell to attach to based on factors such as measurements, PLMN ID, access technology and then attaches to that cell (the execution phase).

In cell reselection, the UE performs measurements on neighbour cells specified by UTRAN (these measurements are performed repeatedly by the UE and might be reported periodically or according to some trigger as specified by UTRAN) . Based on these measurements, the UE makes a decision on which other cell to select. Once a target cell has been selected, the UE executes the cell update procedure to attach to the new cell. The RRC connection is maintained in the cell update procedure.

In hard handover, the UE performs measurements on cells specified by UTRAN (these measurements are performed repeatedly by the UE and might be reported periodically or according to some trigger as specified by UTRAN). Based on a set of measurements collected by UTRAN (these might include UE measurements as well as UTRAN measurements), UTRAN may decide to handover the UE to another cell of the same or different access technology. The handover procedure is executed by handover signalling and the UE establishing a new radio link and deleting the original radio link.
The decision on performing a mobility procedure is made based on measurements and decision algorithms (e.g. handover algorithms). To a large extent, the decision algorithm is implementation specific and will not impact the feasibility of higher chip rate UTRA TDD.

The signalling required to execute a mobility procedure will be virtually identical to that required for Release 5 mobility procedures (messages will clearly need to be extended to also include a higher chip rate TDD). It is envisaged that the timing requirements for performing mobility procedures will be identical to Release 5. The execution phase of mobility procedures for higher chip rate UTRA TDD will thus not impact the feasibility of higher chip rate UTRA TDD.
The remainder of this document thus focuses on the measurement phase of mobility procedures.
3 Mobility Scenarios

A single mode higher chip rate UE can cell select, cell reselect or be handed over to another higher chip rate TDD cell.

A dual-mode (or multi-mode) higher chip rate UE can select, reselect or be handed over to another higher chip rate TDD cell or may be handed over to another mode (such as 3.84Mcps TDD, FDD or GSM). Furthermore, a dual-mode / multi-mode higher chip rate TDD UE that is being serviced by another mode (such as 3.84Mcps TDD, FDD or GSM) may reselect or be handed over to a higher chip rate TDD cell.
The scenarios detailed above are considered in the following subsections.

3.1 Intra higher chip rate TDD mobility
A single mode higher chip rate UE shall perform intra-frequency and inter-frequency measurements on other higher chip rate TDD cells in the same way as performed by a Release-5 3.84Mcps TDD UE. The time required to perform a measurement at the higher chip rate will be the same as at 3.84Mcps (noting that the timeslot structure of the higher chip rate TDD system is the same as that of 3.84Mcps TDD, the higher chip rate TDD UE will have to perform its internal operations, including measurements, within the same time constraints as a 3.84Mcps TDD UE).

3.2 Inter-frequency mobility to higher chip rate TDD

There are times (which can be controlled by the network for instance using compressed mode in FDD or by the network not allocating resource in TDD) at which Release 5 UEs can perform inter-frequency measurements on other frequencies. The list of inter-frequency measurements can be extended to include higher chip rate TDD frequencies. A UE capable of camping onto a higher chip rate cell will be capable of performing measurements on the higher chip rate cell. A UE that is not capable of camping onto the higher chip rate cell need not perform measurements on higher chip rate TDD cells (such a UE will never perform a cell reselection to a higher chip rate TDD cell and UTRAN will never signal a handover to a higher chip rate TDD cell since UTRAN knows the capabilities of such a UE).
A Release 5 dual-mode 3.84 Mcps TDD / FDD UE may be signalled to measure up to 32 neighbour cells in the inter-frequency list. The UE must have the capability to make measurements on two other 3.84Mcps TDD frequencies and three FDD frequencies. If a higher chip rate TDD system is included, a dual-mode / multi-mode UE will still be required to measure up to 32 neighbour cells in the inter-frequency list. The multi-mode UE must have the capability to make measurements on two other 3.84Mcps TDD frequencies, three FDD frequencies and three higher chip rate TDD frequencies. Note that when more carrier frequencies are deployed by an operator, extra frequencies will have to be measured in the inter-frequency cell info list regardless of the UTRA mode applied to those frequencies (thus the requirement to measure additional frequencies is due to the allocation of more carrier frequencies and not due to an additional UTRA mode). 
The time required to retune UE synthesizers to a different frequency will be significantly greater than the time required for front-end filters to be switched from a 3.84Mcps bandwidth to a higher chip rate bandwidth (i.e. the change of frequency has a greater impact on the front-end than the change of UTRA mode). It is thus likely that there will be an insignificant incremental time penalty incurred in making inter-frequency measurements at different chip rates compared to making inter-frequency measurements at the same chip rate.

3.3 Inter-RAT mobility to higher chip rate TDD
The issues surrounding mobility from RATs other than UTRA are the same as those surrounding inter-frequency mobility. A UE camped onto a non-UTRA RAT will make inter-RAT measurements according to an inter-RAT list that is signalled to the UE (e.g. in system information). The UE will only make inter-RAT measurements on the higher chip rate cell if it is capable operating at the higher TDD chip rate. The size of the inter-RAT measurement list will be the same as for Release 5, but the inter-RAT measurement list will include additional higher chip rate TDD frequencies that require measurement.
The higher chip rate TDD frame and timeslot structure is identical to that of 3.84Mcps TDD, thus inter-RAT issues relating to frame and timeslot structure for higher chip rate TDD are identical to those for 3.84Mcps TDD.

In many cases, a multi-RAT capable UE will have separate front-ends for each RAT. There is no fundamental reason why the time to make a measurement on a higher chip TDD cell should be different to the time required to make an FDD or 3.84Mcps TDD measurement.
3.4 Inter-frequency mobility from higher chip rate TDD
The issues regarding inter-frequency mobility from higher chip rate TDD are similar to the issues relating to mobility to higher chip rate TDD : 

· a higher chip rate TDD UE will only make measurements on frequencies and on UTRA modes that it is capable of.

· the inter-frequency cell info list shall be the same size as for Release 5, but may include additional higher chip rate TDD frequencies to be measured (see section 3.2).

· the time to retune UE synthesizers to a different frequency is likely to be greater than the time required to switch higher chip rate TDD filters to another chip rate.

3.5 Inter-RAT mobility from higher chip rate TDD

The issues regarding inter-RAT mobility from higher chip rate TDD are similar to the issues relating to mobility to higher chip rate TDD.
4 Text Proposal

This section contains a text proposal for section 6.3 of TR25.895 [1].

<<<<<<<<<<<<<<<<<<START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>>>

6.3
Mobility


6.3.1 Mobility Scenarios

A single mode higher chip rate UE can select, reselect or be handed over to another higher chip rate TDD cell.

A dual-mode (or multi-mode) higher chip rate UE can select, reselect or be handed over to another higher chip rate TDD cell or may be handed over to another mode (such as 3.84Mcps TDD, FDD or GSM). Furthermore, a dual-mode / multi-mode higher chip rate TDD UE that is being serviced by another mode (such as 3.84Mcps TDD, FDD or GSM) may reselect or be handed over to a higher chip rate TDD cell.

6.3.2
General

The decision (e.g. handover algorithms) and execution (e.g. handover signalling) phases of mobility procedures for higher chip rate TDD will be very similar to those for 3.84Mcps TDD and thus do not affect feasibility. The following subsections thus consider the issue of performing measurements for mobility procedures. 
4.1 6.3.3
Intra higher chip rate TDD mobility

A single mode higher chip rate UE shall perform intra-frequency and inter-frequency measurements on other higher chip rate TDD cells in the same way as performed by a Release-5 3.84Mcps TDD UE. The time required to perform a measurement at the higher chip rate will be the same as at 3.84Mcps (noting that the timeslot structure of the higher chip rate TDD system is the same as that of 3.84Mcps TDD, the higher chip rate TDD UE will have to perform its internal operations, including measurements, within the same time constraints as a 3.84Mcps TDD UE).

4.2 6.3.4
Inter-frequency mobility to higher chip rate TDD
There are times (which can be controlled by the network for instance using compressed mode in FDD or by the network not allocating resource in TDD) at which Release 5 UEs can perform inter-frequency measurements on other frequencies. The list of inter-frequency measurements can be extended to include higher chip rate TDD frequencies. A UE capable of camping onto a higher chip rate cell will be capable of performing measurements on the higher chip rate cell. A UE that is not capable of camping onto the higher chip rate cell need not perform measurements on higher chip rate TDD cells (such a UE will never perform a cell reselection to a higher chip rate TDD cell and UTRAN will never signal a handover to a higher chip rate TDD cell since UTRAN knows the capabilities of such a UE).

A Release 5 dual-mode 3.84 Mcps TDD / FDD UE may be signalled to measure up to 32 neighbour cells in the inter-frequency list. The UE must have the capability to make measurements on two other 3.84Mcps TDD frequencies and three FDD frequencies. If a higher chip rate TDD system is included, a dual-mode / multi-mode UE will still be required to measure up to 32 neighbour cells in the inter-frequency list. The multi-mode UE must have the capability to make measurements on two other 3.84Mcps TDD frequencies, three FDD frequencies and three higher chip rate TDD frequencies. Note that when more carrier frequencies are deployed by an operator, extra frequencies will have to be measured in the inter-frequency cell info list regardless of the UTRA mode applied to those frequencies (thus the requirement to measure additional frequencies is due to the allocation of more carrier frequencies and not due to an additional UTRA mode). 

The time required to retune UE synthesizers to a different frequency will be significantly greater than the time required for front-end filters to be switched from a 3.84Mcps bandwidth to a higher chip rate bandwidth (i.e. the change of frequency has a greater impact on the front-end than the change of UTRA mode). It is thus likely that there will be an insignificant incremental time penalty incurred in making inter-frequency measurements at different chip rates compared to making inter-frequency measurements at the same chip rate.

4.3 6.3.5
Inter-RAT mobility to higher chip rate TDD
The issues surrounding mobility from RATs other than UTRA are the same as those surrounding inter-frequency mobility. A UE camped onto a non-UTRA RAT will make inter-RAT measurements according to an inter-RAT list that is signalled to the UE (e.g. in system information). The UE will only make inter-RAT measurements on the higher chip rate cell if it is capable operating at the higher TDD chip rate. The size of the inter-RAT measurement list will be the same as for Release 5, but the inter-RAT measurement list will include additional higher chip rate TDD frequencies that require measurement.

The higher chip rate TDD frame and timeslot structure is identical to that of 3.84Mcps TDD, thus inter-RAT issues relating to frame and timeslot structure for higher chip rate TDD are identical to those for 3.84Mcps TDD.

4.4 In many cases, a multi-RAT capable UE will have separate front-ends for each RAT. There is no fundamental reason why the time to make a measurement on a higher chip TDD cell should be different to the time required to make an FDD or 3.84Mcps TDD measurement.
4.5 6.3.6
Inter-frequency mobility from higher chip rate TDD
The issues regarding inter-frequency mobility from higher chip rate TDD are similar to the issues relating to mobility to higher chip rate TDD : 

· a higher chip rate TDD UE will only make measurements on frequencies and on UTRA modes that it is capable of.

· the inter-frequency cell info list shall be the same size as for Release 5, but may include additional higher chip rate TDD frequencies to be measured (see section 6.3.4).

· the time to retune UE synthesizers to a different frequency is likely to be greater than the time required to switch higher chip rate TDD filters to another chip rate.

4.6 6.3.7
Inter-RAT mobility from higher chip rate TDD
4.7 The issues regarding inter-RAT mobility from higher chip rate TDD are similar to the issues relating to mobility to higher chip rate TDD.
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< END OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>>>>>>>>
