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1. Introduction

This document contains a summary and discussion on required corrections to TS25.123 in order to ensure completion of existing TDD to FDD inter-operability requirements for dual-mode UE’s in CELL_DCH and CELL_FACH states.

Also addressed in this document are required corrections in the area of TDD to inter-frequency TDD measurement in CELL_DCH and CELL_FACH states where several key requirements are still missing and the specification is still rather inconsistent.

Section 2 provides a summary on main corrections proposed for TS 25.123 section 8 and annex A. In section 3, several of the modifications contained in [1] are discussed into more detail.

2. SUmmary of REQUIRED CHANGES IN TS 25.123

In order to complete TDD-TDD/FDD requirements and test cases in TS25.123 in the area of TDD-FDD inter-operability and TDD-TDD inter-frequency measurements, the following corrections are proposed:

Completion of TDD-FDD/TDD measurement requirements in CELL_DCH and CELL_FACH states (sections 8.1 and 8.4)

· Requirements on number Xbasic measurement TDD inter of inter-frequency TDD neighbour cells to be measured during Tmeasurement TDD inter are missing in both CELL_DCH and CELL_FACH states, proposed value is 6.

· Requirements on number Xbasic measurement FDD inter of inter-frequency FDD neighbour cells to be measured during Tmeasurement FDD inter are missing in both CELL_DCH and CELL_FACH states, proposed value is 6.

· Measurement scheduling for CELL_DCH state is unclear and misleading for split between intra-frequency TDD and inter-frequency TDD, FDD or GSM neighbour cells. UTRAN has no control over measurement time that is allocated to the UE for the purpose of intra- and inter-frequency measurements. Moreover, the current requirements in section 8.1 contain several unspecified parameters like Tintra and TFDD inter with consequence of non-consistent UE behaviour based upon current standard. It is proposed to define the assumptions for deriving Tintra and the remaining amount of measurement time that is available for performing inter-frequency measurements. As a consequence of this proposal, TDD intra-frequency measurement requirements in CELL_DCH states will become independent from inter-frequency TDD/FDD/GSM measurement scheduling, i.e. always 6 cells during 200 ms and 800 ms identification time.

· In CELL_DCH state, existing requirements and conditions on identification time and measurement period for inter-frequency TDD are not suitable to a TDD measurement approach based upon “measurement opportunities” rather than “measurement time” like for FDD inter-frequency measurements based upon Compressed Mode CELL_DCH. It is proposed to define measurement opportunities based upon occurences of TDD inter-frequency Beacon timeslots during idle intervals and to base requirements upon the number of measurement opportunities which are provided to a UE.

· Measurement requirements in CELL_FACH currently do not fully reflect the concept of measurement occasions provided by FACH scheduling like in TS25.133. Here, an alignment of requirements with CELL_FACH state in TS25.133 and consistent with those in CELL_DCH state in TS25.123 is proposed.

Corrections to test case for TDD-FDD cell re-selection in Idle Mode (A.4.2.3)

· Several clarifications to test conditions are needed and missing parameter settings need to completed.

Completion of test case for inter-frequency TDD neighbour reporting in CELL_DCH state (A.8.2)

· Several clarifications to test conditions are needed and missing parameter settings need to completed.

Completion of test case for FDD neighbour reporting in CELL_DCH state (A.8.3)

· Completion of test conditions and missing parameter settings. Test requirement currently in square brackets set to 5 sec.

3. Discussion

3.1 Measurement requirements in CELL_DCH state (8.1)
Intra- and inter-frequency measurement time

In current TS25.123, the basic equations for identification time and measurement period of both TDD and FDD inter-frequency cells are essentially the same,
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Tinter is the number of full TS’s available for inter-frequency measurements (both TDD and FDD) over a 480 ms period with arbitrarily chosen timing. The number of TS’s available is based on the length of “idle intervals”, which are dependent on the channel allocation and adjusted for a 2*0.5 ms frequency switching time.
GSM measurements in TDD mode are also based upon the concept of idle intervals. GSM measurements consist of RSSI, BSIC verification and BSIC reconfirmation.

A major difference between CELL_DCH state inter-frequency measurements in TDD mode and CELL_DCH state inter-frequency measurements in FDD mode is that in FDD UTRAN assigns an independent TFDD inter , TTDD inter and TGSM inter to FDD measurements, TDD measurements and GSM measurements through the assignment of compressed mode gap pattern sequences with a specific measurement purpose, each of which is allocated to a particular mode or system.

In TDD, Tinter is shared by all three types of measurements which itself is no problem, but unfortunately, the split between measurement time allocated to intra-frequency TDD measurements and measurements on other modes or systems by means of Tinter is currently not defined at all in TS25.123. UTRAN currently has no control over the UE measurement time.

Moreover, for current intra-frequency TDD measurement requirements based upon Tintra in CELL_DCH state in TS25.123, a UE implementation that allocates measurement time in idle intervals only to inter-frequency FDD/TDD or GSM measurements is compliant with the current way the standard is written, i.e. no intra-frequency TDD cells could be measured any more.

A first required change is the definition of Tinter itself for CELL_DCH state in TDD. A straightforward approach is to base the inter-frequency measurement requirements upon the assumption that the time that is available for inter-frequency FDD/TDD or GSM measurements shall be equally shared by the modes which the UE has capability for and that are in the monitored set signalled by the network, i.e. an approach also taken for FDD in CELL_FACH state.

The second required change is to set the split between Tintra and Tinter for the overall amount of measurement time available to the UE and given by the sum of the lengths of all idle interval in a given time period.

The proposal in this document is that the assumption for the split between intra-frequency and inter-frequency measurement time allocated to the UE is,
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Here, Mintra is the number of intra-frequency TDD neighbour cells as indicated by UTRAN in the measurement control information. UTRAN now can control in TDD the UE measurement period and identification time by the existing measurement control information.

Tinter shall then be equally shared for inter-frequency measurements on the different modes and systems which the UE has capability for and as indicated by UTRAN in the monitored set, i.e.
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and where, TTDD inter, TFDD inter, TGSM inter are time durations respectively allocated for the purpose of TDD and FDD inter-frequency and GSM measurements.

As a consequence of this, a UE required to measure the full number of 32 intra-frequency neighbours has more measurement time allocated for intra-frequency measurements than a UE measuring only 16 neighbours.

The amount of intra-frequency TDD cells to be reported every 200 ms measurement period will become independent from the amount of inter-frequency measurements, i.e. always the 6 strongest intra-frequency TDD neighbour cells can be reported per 200 ms period and in addition to the existing 800 ms identification time requirement for intra-frequency neighbours.

Note that this is different from the FDD approach which in turn is a consequence of compressed mode usage: In FDD, UTRAN allocates time for inter-frequency measurements. Any time leftover is used for intra-frequency measurements. If the time allocated for inter-frequency measurements is large, the UE is allowed to extend the measurement period for intra-frequency measurements.
Number of inter-frequency FDD and TDD cells to be evaluated per measurement period

Currently, the number of inter-frequency FDD and TDD cells to be evaluated per basic 480 measurement period is not specified.

For intra-frequency TDD measurements, 6 cells are measured per 200 ms measurement period. A requirement on supporting measurements on 6 inter-frequency TDD cells during Tmeasurement TDD inter is seen appropriate. This value is also consistent with similar requirements for FDD inter-frequency measurements and which is also proposed here for the TDD-FDD measurements in CELL_DCH state. The requirement for FDD-GSM is stated somewhat differently in that the UE L1 must attempt to measure all GSM cells on the neighbor list (using at least 3 measurement samples), but the UE still only reports at most six GSM cells to UTRAN.

3.2 Measurement requirements in CELL_FACH state (8.4)
Measurement occasions

The current requirements for measurement period and identification time in TS25.133 for CELL_FACH state of FDD mode are seen adequate for all combinations of measurement occasion length and repetition period also in TDD mode CELL_FACH state.

It is therefore proposed to update corresponding sections in TS25.123 accordingly.

Number of inter-frequency FDD and TDD cells to be evaluated per measurement period

Currently, the number of inter-frequency FDD and TDD cells to be evaluated is not specified.

CELL_FACH capabilities should be aligned with CELL_DCH capabilities, i.e. 6 TDD or FDD inter-frequency cells per basic measurement period.

4. Summary

In this document we summarized and discussed key required corrections to TS 25.123 in order to ensure completion of all TDD to inter-frequency TDD and FDD relevant requirements and test cases.

It should be noted that none of the proposed changes to the TS 25.123 requirements sections affects any TS under the responsibility of another WG, i.e. to measurement control as currently specified by TS25.331. The proposed changes to Annex A test cases affect T1 RRM test specifications only in the area of the TDD-FDD cell re-selection test case, all others still not being specified so far.
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