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1. Introduction

At WG1#7 in Hanover, it was decided to split the former TS 25.231 [4] into separate specifications for TDD TS
25.225[1] and FDD TS 25.215 [6]. First versions of these separate specifications were generated and approved during
that meeting. These first versions include text taken from the former 25.231 as well as new proposals and text
discussed and agreed during the meeting.

Since then a discussion on the email reflector took place about some restructuring of the new 25.215 and 25.225.

Therefore, some changes to 25.225 are proposed that introduce some restructuring as well as alignments with other
groups and technical modifications. The reasoning for the proposed changes is given in the next chapter and a text
proposal is added at the end of this document.

2. Proposal for changesin 25.225

Based on Tdoc [1] the following modifications are proposed to the specification TS 25.225 Physical Layer —
Measurements (TDD). Please note, that measurement objects have been added to certain measurement definitions on
request of WG2 [5]. Accordingly, some of these definitions had to be split into separate measurements.

Chapter 4: References

Update of the references (references to former XX and ARIB specifications deleted, some other WG2 specifications
added, rearrangements of the references).

Chapter 5: Control of UE/UTRAN measurements

The former editor’s note was modified.

The subsection 5.1.1 is removed since the details of the reporting scheme and contents will be described in TS
25.331 (see e.g. sections 8.4.2, 10.2.7.19, 10.2.7.20 in [2]).

Parts of chapter 7 were moved into this chapter (see below for chapter 7).

Some descriptive text with references was added to describe the general measurement control concept.

Chapter 6: M easurement abilitiesfor UTRA TDD

The editor’s notes and introducing text was revised.

Chapter 6.1: UE measurement abilities
Except for some editorial modifications, the following changes are proposed:
RSCP: The former subsection 6.1.1 for RSCP was split into 3 new subsections containing the RSCP

measurements for specific channels (PCCPCH, CPICH, DPCH/PDSCH) as was requested by RAN WG2 [5]. The
note in the former section was therefore shifted to the overview table.
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| SCP: The measurement objects have been changed in order to reflect, that | SCP measurements are based on
timeslots and not on physical channels. The note in the measurement definition in the former subsection 6.1.2 was
removed, since ISCP is used for DCA and has to be reported to higher layers.

RSSI: Intra-frequency measurements are done in specified timeslots only. RSSI is nhot used for monitoring inter-
frequency TDD cells (see Ec/lo below). In purpose field the use for load control was removed.

SIR: The intra-frequency SIR measurement on PCCPCH was removed, since the PCCPCH is not power
controlled.

Ec/lo: The intra- and inter-frequency measurements on the PCCPCH of TDD cells was deleted due to the
restricted benefit for other than PCCPCH timeslots. Furthermore, the measurement definition in the former
subsection 6.1.5 is now split in two subsections for the two measurement objects CPICH and DPCH/PDSCH (see

[5D).
Physical CH BER: The measurement object DPCH/PDSCH was added to the definition.
Transport CH BLER: The measurement object DCH/DSCH was added to the definition.

Observed time difference to target cell: Editorial modifications. Furthermore, the measurement definition in the
former subsection 6.1.9 is split due to the two measurement objects, since the mapping and range are different for
inter- and intrafrequency measurements.

The application of the measurements for location services was added (comparable to * Relative time difference
between cellsfor LCS' for FDD, see[6])

The former Note 2 explaining that SIR and Ec/No are derived quantities was del eted.

Chapter 6.2: UTRAN measurement abilities

Except for some editorial modifications, the following changes are proposed:

The separation into intra- and inter-frequency measurements was removed from the UTRAN measurements
overview table, since a base station with more than one frequency band has to carry out the described
measurements for each frequency band (according to comments on the email reflector). A note 2 explaining this
was added below the overview table.

RSCP: The measurement on PRACH was added for initial DL power setting. Furthermore the measurement
definition in the former subsection 6.2.1 is now split due to the two measurement objects DPCH/PUSCH and
PRACH. Therefore the former note was shifted to the overview table, too (compare chapter 6.1).

ISCP: Note in the former subsection 6.2.2 was deleted. Compare above with chapter 6.1.
Physical CH BER: The measurement object DPCH/PUSCH was added to the definition.

Transport CH BLER: The measurement object DCH/USCH was added to the definition.

UTRAN Total Tx power and UTRAN Tx Code Power: Measurements are now carried out on all DL carriers
instead of used DL carriers. Furthermore, as further purpose for the UTRAN Total Tx power ‘handover’ was
added since it was aready contained in the former section 7.2.2.

Received timing deviation: This measurement can be used for propagation time determinations and therefore also
for location services (comparable to the ‘ Round trip delay’ measurement for FDD, see [6]). Thisis added to the
purpose field.

Chapter 7: Measurement monitoring for UTRA TDD

Removal of section 7.1.1 ‘Overview of the different cell sets' as proposed in the email discussions since this
information isincluded in the RAN WG2 specification TS 25.331, see [2] chapter 8.4 for the definition of the cell
setsand 10.1.2 and 10.2.7 for the contents of these sets. The descriptive text and the editor’ s notes explaining cell
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selection and reselection were also removed since thisis covered by the RAN WG2 specification TS 25.304 [3].
For both parts a short introduction with references is given in chapter 5.

As discussed on the email reflector: For the remaining sections 7.1.2 Measurements for Handover, 7.1.3
Measurements for cell selection/reselection (empty so far), 7.1.4 Measurements for DCA and 7.2 UTRAN
measurements all the parts describing what is measured for which purpose are deleted, since thisis now
redundant information to chapter 6.

Furthermore, all the other parts describing the procedures and introducing the boundary conditions were shifted to
chapter 5 because this chapter should briefly describe the control concepts realised by higher layers.

So finally the whole chapter 7 is removed, having now a chapter 5 giving an overview of the measurement
concept and chapter 6 describing the details for each measurement.

Chapter 9: Restructuring of the original TS 25.231 v0.3.1

Section 9 describing the modifications which were done from TS 25.231 [4] to 25.225 [1] in atable are deleted since
this explanation is no more necessary.

3. References

[1] RAN WG1 Tdoc (99) €26, TS 25.225v.0.1.0 (1999-09) Physical Layer — Measurements (TDD), source: Editor
[2] RAN WG2 TS 25.331 v.1.4.2 (1999-09) RRC Protocol Specification, source: Editor

[3] RAN WG2 TS 25.304 v.1.5.1 (1999-09) UE Proceduresin Idle Mode, source: Editor

[4] RAN WGL1 Tdoc (99) a70, TS 25.231 v0.3.1 Physical Layer Measurements, source: Editor

[5] RAN WG2 Tdoc (99) d32, LSto RAN WG1 on measurement naming, source: RAN WG2

[6] RAN WG1 Tdoc (99) €21, TS 25.215 v.0.1.0 (1999-09) Physical Layer — Measurements (FDD), source: Editor
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1 Intellectual Property Rights

<IPR notice shall be provided once correct notice is available within 3GPP>

2 Foreword
This Technical Specification has been produced by the 3GPP.

The contents of the present document are subject to continuing work within the TSG and may change following
formal TSG approval. Should the TSG modify the contents of this TS, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 Indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the specification;

3 Scope

This 3GPP Telecommunication Specification TS contains the description of the measurements for TDD done at the
UE and network in order to support operation in idle mode and connected mode.

Asfar as the measurements in idle mode are concerned, this TS described the following :
measurements for the cell selection for a UE supporting FDD and/or TDD
measurements for cell reselection for a UE camping on an FDD or TDD cell

Asfar as the measurements in connected mode are concerned, this TS describes measurements when the UE is
connected to a TDD cell for the cell connected state {seereference{8). This TS provides the minimum requirements
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for the UE and networks. Some explanatory text is also contained in the TS but it is more of a descriptive nature than
normative.

Asfar as the measurements for the handover preparation, this specification defines the requirements to the UE and
UTRAN.

4 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

For a specific reference, subsequent revisions do not apply.
For a non-specific reference, subsequent revisions do apply.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the
same number.

3GPP RAN TS25.211
3GPP RAN TS25.212
3GPP RAN TS25.213
3GPP RAN TS25.214

Transport channels and physical channels (FDD)
Multiplexing and channel coding (FDD)
Spreading and modulation (FDD)

Physical layer procedures (FDD)

[5] 3GPP RAN TS 25.215 Physical layer measurements (FDD)

[65] 3GPP RAN TS 25.221 Transport channels and physical channels (TDD)
[76] 3GPP RAN TS25.222 Multiplexing and channel coding (TDD)

[84] 3GPP RAN TS 25.223 Spreading and modulation (TDD)

[98] 3GPP RAN TS 25.224 Physica layer procedures (TDD)

[10] 3GPP RAN TS 25.301 Radio Interface Protocol Architecture

[119] 3GPP RAN TS 25.302 Services provided by the Physical layer

[120] 3GPP RAN TS25.303 UE functions and interlayer procedures in connected mode
[13%] 3GPP RAN TS25.304 UE proceduresin idie mode

[14] 3GPP RAN TS 25.331 RRC Protocol Specification

[15] 3GPP RAN TR 25.922 Radio Resource Management Strategies

[16] 3GPP RAN TR 25.923 Report on Location Services (LCS)
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5 Control of UE/JUTRAN measurements

<Editer-snete-In this chapter the general measurement control concept definedinWG2- of the higher layersis shalt

briefly be-described to gengowde an understandl ng on how L1 measurements areinitiated and controlled by higher

5.1 General measurement concept

L1 provides with the measurement specifications a toolbox of measurement abilities for the UE and the UTRAN.
These measurements can be differentiated in different measurement types. intra-frequency, inter-frequency, inter-
system, traffic volume, quality and internal measurements (see [14]).

In the L1 measurement specifications the measurements, see chapter 6, are distinguished between measurements in the
UE (the messages will be described in the RRC Protocol) and measurements in the UTRAN (the messages will be
described in the NBAP and the Frame Protocol).

To initiate a specific measurement the UTRAN transmits a ‘ measurement control message’ to the UE including a
measurement |D and type, a command (setup, modify, release), the measurement objects and quantity, the reporting
quantities, criteria (periodical/event-triggered) and mode (acknowl!edged/unacknowledged), see [14].

When the reporting criteriais fulfilled the UE shall answer with a‘ measurement report message’ to the UTRAN
including the measurement |D and the results.

In idle mode the measurement control message is broadcast in a System Information.

Intra-frequency reporting events, traffic volume reporting events and UE internal measurement reporting events
described in [14] define events which trigger the UE to send areport to the UTRAN. This defines a toolbox from
which the UTRAN can choose the needed reporting events.

5.2 Overview for the different measurement purposes

52.1 Measurements for cell selection/reselection

Whenever aPLMN has been selected the UE shall start to find a suitable cell to camp on, thisis ‘cell selection’.
When camped on cell the UE regularly searches for a better cell depending on the cell reselection criteria, thisis
called ‘cell reselection’. The procedures for cell selection and reselection are described in TS 25.304 [13] and the
measurements carried out by the UE are explained in section 6.1.

5.2.2 Measurements for Handover

For the handover preparation the UE receives from the UTRAN alist of cells (e.0. TDD, FDD or GSM).which the UE
should try to monitor (see ‘monitored set’ in [14]) initsidle timeslots. A mechanism that introduces idle timeslots on
demand may be provided by the DCA.

For monitored cells on afrequency different from the frequency of the serving TDD cell (inter-frequency handover)
the single synthesizer UE has to switch the synthesizer frequency before and after the measurement to the band of the
monitored cell. A dual synthesizer UE avoids the 2 synthesizer switching times so that the whole idle period can be
used for monitoring.

At the beginning of the measurement process the UE shall find synchronisation to the cells to measure using the
synchronization channel. Thisis decribed under ‘cell search’ in [9] if the monitored cell isaTDD cell and in [4] if it
isan FDD cell.

For a TDD cdll to monitor after this procedure the exact timing of the midamble of the PCCPCH is known and the
measurements can be performed. Depending on the UE implementation and if timing information about the cell to
monitor is available, the UE may perform the measurements on the PCCPCH directly without prior SCH

synchronisation.

For preparation of a handover from TDD to GSM two procedures are possible:
To detect at first the FCCH burst and then the SCH burst (following one GSM frame later)
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or searching paralel for FCCH and SCH bursts.

5.2.3 Measurements for DCA

DCA is used to optimise the resource allocation by means of a channel quality criteria or traffic parameters. The DCA
measurements are configured by the UTRAN. The UE reports the measurements to the UTRAN.
For DCA no measurements are performed in idle mode in the serving TDD cell.

When connecting with the initial access the UE immediately starts measuring the | SCP of time slots which are
communicated on the BCH. The measurements and the preprocessing are done while the UTRAN assigns an UL
channel for the UE for signaling and measurement reporting.

In connected mode the UE monitors the link quality (e.q. SIR, BER) of the used times ots and reports them to the
UTRAN (the reporting trigger, i.e. periodic or on demand or event triggered, is determined by the UTRAN, see

25.302).

If quality falls below a certain threshold also the ISCP on all other times ots specified by the network is measured and
reported to UTRAN together with the quality values and pathloss loss indicator.

With these measurements the UTRAN can react on fluctuations of the interference in timeslots and reshuffle the
timeslot alocation.

5.2.4 Measurements for timing advance

To update timing advance of a moving UE the UTRAN measures ‘ Received Timing Deviation', i.e. the time difference
of the received UL transmission (PRACH, DPCH, PUSCH) in relation to its timeslot structure that means in relation
to the ideal case where an UL transmission would have zero propagation delay. The measurements are reported to
higher layers, where timing advance values are calculated and signalled to the UE.

6 Measurement abilities for UTRA TDD

<Editersnete-1n this chapter definitionsfor- the physical layer measurements reported to higher layers-as+equired-by
RAN-WG2,-shall-bemade. (this mMaybe also include UE internal measurements {not reported over the air-interface)
shall-be are defined.>

The chapter is divided in 2 parts describing the measurement abilities at the UE and at the UTRAN with an overview
table at the beginning of each part.

General remarks:
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=  Duetothe TDMA component of TDD most of the measurements have to be done on atimesot basis.

=  The purpose fields in the subsections serve as information. Thisis especially useful to align the specified
measurements in RAN WG with the algorithms/procedures specified in RAN WG2 & WG3. |t is not excluded to
use a measured quantity for a different purpose as far as this has no influence on other specifications.

=  Theterm “Measurement object” in the overview tables refers to either physical channel, carrier, transport
channel, channelisation code or timeslot.

6.1 UE measurement abilities

The following table provides an overview of the UE measurement abilities:

No. | Measurement ability M easurement targetobject where the measurement shall be possible
(Idlemode= | / Connected mode = C)
Intra-frequency Inter-frequency
1 RSCP PCCPCH (1/C) of own and CPICH (I/C) for FDD cdlls,
neighbour cell, PCCPCH (I/C) for TDD cells
DPCH (C), PDSCH (C)
2 ISCP Specified timedlots (C) n.a
pecePeHL(cy
3 RSS| Specified DL timedlotearrier (I/C) | DL carrier (I/C) for EDD YUFRA
cells, BCCH carrier (1/C) for GSM
cels
4 SIR (=RSCP/ISCP) DPCH (C), PDSCH (C); na
PCEPCH-(C)-of-own-calt
5 Ec/No (=RSCP/RSSI) PeePecH-HHE) -ef- own-and CPICH (I/C) for FDD célls;
neighbeur-eel; PCCPCH-{H/C)-for TBDB-eells
DPCH (C), PDSCH (C)
6 Physical Channel BER DPCH (C), PDSCH (C) n.a
7 Transport Channel BLER | DCH (C), DSCH (C) n.a
8 UE TX Power Hra-Specified timeslots (C) n.a
9 Observed time difference | Fimedifference in the frame Fime difference in the frame timing
between-serving FBB-eell | timing measured by means of measured by means of eensidering
and-to target cell considering-PCCPCH (C) CPICH (1/C) for FDD cell, PCCPCH
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No. | Measurement ability M easurement targetobject where the measurement shall be possible
(Idlemode= | / Connected mode = C)

Intra-frequency Inter-frequency

for TDD cell and BCCH (1/C) for
GSM cdll

Note 1: Measurements for TDD which are carried out on Primary CCPCH (PCCPCH) can aso be carried out on
another Secendary CCPCH if it has the same constant power level as the PCCPCH and no beamforming is

Note 23: RSCP, ISCP, RSS!, SIR, Ec/No, UE Tx Power must be considered in speC|f|ed timedlots (specified by the
UTRAN which should take the UE capabilities into account). Especially the RSCP and ISCP of SIR and
RSCP and er RSS! of -SHR-and Ec/No must be measured in the same timesl ot_respectively.

Note 3: The RSCP can either be measured on the data part or the midamble of a burst, since there is no power offset
between both. However, in order to have a common reference, the measurement on the midamble is assumed.

6.1.1 RSCP_on PCCPCH

Definition Received Signal Code Power, the received power on PCCPCH ene-code*-in-a-specified
thmedlet-after despreading. The reference point for the RSCP is the antenna connector at the
UE.

Purpose Cell selection and reselection (PCCPCH of own and neighbour cell)-CRHCH-ef-neighbeur

FBb-eelh}, HO evaluation (PCCPCH of own and neighbour cell--CRHCH-ef-heighbeurFBb
eel-BPCH-PBSCH), DL—eIe%d—leepPG(DPGH—PDSGH)—Qathlossfo r UL open Ioop PC

Range/mapping TBD.

6.1.2 RSCP on CPICH

Definition Received Signal Code Power, the received power on the CPICH code after despreading. The
reference point for the RSCP is the antenna connector at the UE.

Purpose Cell selection and reselection and handover for FDD cells
Range/mapping TBD.

6.1.3 RSCP on DPCH/PDSCH

Definition Received Signal Code Power, the received power on the code of a specified DPCH or PDSCH
after despreading. The reference point for the RSCP is the antenna connector at the UE.

Purpose HO evaluation, DL inner loop PC, DCA.

Range/mapping TBD.
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ISCP

Definition Interference Signal Code Power, the interference on the received signal in a specified
timeslot after despreading. Only the non-orthogonal part of the interferenceisincluded in
the measurement. The reference point for the ISCP is the antenna connector at the UE.

Purpose HO evaluation (timeslots of DPCH and PDSCH assigned to the UE), DCA (all DL timeslots
specified by the UTRAN), DL inner elesed loop PC (timeslots of DPCH and PDSCH
assigned to the UE)

Range/mapping TBD <in most cases SIR will be reported to higher layers>

6-136.1.5 RSSI

Definition Received Signal Strength Indicator, the wide-band received power within the relevant
channel bandwidth in a specified timeslot. The reference point for the RSS! is the antenna
connector at the UE.

Purpose Cell selection and reselection, inter system handovertoad-contrel-

Range/mapping UTRAN: TBD.

GSM: according to the definition of RXLEV in GSM 05.08.

6-1-46.1.6 SIR_of DPCH, PDSCH

Definition Signal to Interference Ratio, defined as the RSCP divided by 1SCP of the same timeslot. The
reference point for the SIR is the antenna connector of the UE.

Purpose DL inner elesed-oop power control {BRPCH-PBSCH), handover evaluation (BPCH;
PBSCH), DCA {(BPCH-PDSCH)nit+al-powersatting

Range/mapping TBD.

6-1.56.1.7 Ec/No_on CPICH

Definition The received energy per chip divided by the power density in the band. The Ec/No is
identical to RSCP/RSSI. The reference point for Ec/No is the antenna connector at the UE.

Purpose Cdll selection/reselection {SRCH-fer FBB-cellsy;and handover evaluation{CPcH for FDD
cellsy

Range/mapping TBD.

6.1.8 Ec/No on DPCH, PDSCH

Definition The received energy per chip divided by the power density in the band. The Ec/No is

identical to RSCP/RSSI. The reference point for Ec/No is the antenna connector at the UE.
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Purpose handover evaluation and DCA.
Range/mapping TBD.

6-1.66.1.9 Physical CH BER_.on DPCH, PDSCH

Definition The physical channel BER is an estimation of the average bit error rate (BER) before
channel decoding of the data.

Purpose Handover evaluation (BPCH)

Range/mapping TBD.

6-1+46.1.10 Transport CH BLER_on DCH, DSCH

Definition Estimation of the transport channel block error rate (BLER). The BLER estimation shall be
based on evaluating the CRC on each transport block.

Purpose DL outereloesed loop power control and handover eval uation(BPCH,-PBSCH)

Range/mapping TBD.

6-186.1.11 UE TX Power

Definition The total UE transmitted power on one carrier measured in atimeslot. The reference point
for the UE TX Power shall be the UE antenna connector.

Purpose Monitoring if the average Tx power is reaching an upper or lower power limit, either
connected to the UE capahility or set by the network.

Range/mapping TBD.

6-1:96.1.12 Observed time difference to target cell_on same frequency

Definition Time difference in the frame timing between the serving TDD cell and the frame timing of
the target TDD cell on the same frequency{UJFRA-er-ner-UTRA-celh)

Purpose Cell selection and reselection, handover, location services

Range/mapping TBD

6.1.13 Observed time difference to target cell on different frequency

Definition Time difference in the frame timing between the serving TDD cell and the frame timing of
the target cell on a different frequency
Purpose Cell selection and reselection, handover, location services

Range/mapping

TBD
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6.2 UTRAN measurement abilities

The following table provides an overview of the UTRAN measurement abilities:

No. | Measurement ability M easurement targetobject where the measurement shall be possible
(Idlemode= | / Connected mode = C)

Hrtra-frequeney tnter-freguency

1 RSCP For each UE for all: DPCH (C); A
PUSCH (C), PRACH

2 ISCP For all UL timeslots e

3 RSSI < =UL load in RAN | For al UL timeslotseach-Ul—carrier

WG2>

4 SIR (=RSCP/ISCP) For each UE for all: DPCH (C), e
PUSCH (C)

5 Physical Channel BER For each UE for all DPCH (C), e
PUSCH (C)

6 Transport Channel BLER | For each UE for all DCH (C), A
USCH (C)

7 UTRAN total TX Power For al used-DL carriers measdred-at- UFRAN-acecesspoint

8 UTRAN TX Code Power For all used-channelisation codesin al DL timeslots
< =UTRAN Code TX
Power in RAN WG2>

9 RX timing deviation For each UE for all DPCH (C), A
PUSCH (C), PRACH

Note 12: RSCP, ISCP, RSSI, SIR, UTRAN total Tx Power, UTRAN TX code power must be considered in specified
timeslots. Especially the RSCP and 1SCP for SIR must be measured in the same timeslot.

Note 2: If the UTRAN supports multiple frequency bands then the measurements apply for each frequency band,
respectivily carrier, separately.

Note 3: The RSCP can either be measured on the data part or the midamble of a burst, since there is no power offset
between both. However, in order to have a common reference, the measurement on the midambl e is assumed.

6.2.1 RSCP_on DPCH, PUSCH

Definition Received Signal Code Power, the received power on one DPCH or PUSCH code--e:
midamble-in-a-specified-timestot after despreading. The reference point for the RSCP shall

be the antenna connector of the UTRAN access point cabinet.

Purpose HO evaluation (BRPCH,-PJSCH), DCA {BPCH-and-PJSCH-for-SHR-calcdlation)-
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Range/mapping TBD.

6.2.2 RSCP on PRACH

Definition Received Signal Code Power, the received power on one PRACH code after despreading. The
reference point for the RSCP shall be the antenna connector of the UTRAN access point
cabinet.

Purpose Initial DL power setting

Range/mapping TBD.

6-226.2.3 ISCP

Definition Interference Signal Code Power, the interference on the received signal in a specified
timeslot after despreading. Only the non-orthogonal part of the interferenceisincluded in
the measurement. The reference point for the ISCP shall be the antenna connector at the
UTRAN access point cabinet.

Purpose HO evaluation{measured-on-al-UJ-timesdlets), DCA {en-al-ULtimeslots DRPCH-and
PUSCH), UL open loop PC{en-al-UL-timeslots)
Range/mapping TBD <in most cases SIR will be reported to higher layers>

6-236.2.4 RSSI

Definition Received Signal Strength Indicator, the wide-band received power within the UTRAN UL
channel bandwidth in a specified timeslot. The reference point for the RSSI shall be the
antenna connector on the UTRAN access point cabinet.

Purpose load control

Range/mapping TBD

6-2:46.2.5 SIR_of DPCH, PUSCH

Definition Signal to Interference Ratio, defined as the RSCP divided by 1SCP of the same timeslot. The
reference point for the SIR shall be the antenna connector on the UTRAN access point
cabinet.

Purpose handover evaluation {er-al-Uttimeslots BPCH, PJSCH), DCA {en-al-Uk-timediets
BPCH-PUSCH)

Range/mapping TBD.
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6-256.2.6  Physical CH BER_on DPCH, PUSCH

Definition The physical channel BER is an estimation of the average bit error rate (BER) before
channel decoding of the data.

Purpose Handover evaluation (BPCH-anrd-PJSCH)

Range/mapping TBD.

6-266.2.7  Transport CH BLER_ on DCH, USCH

Definition Estimation of the transport channel block error rate (BLER). The BLER estimation shall be
based on evaluating the CRC on each transport block.

Purpose DL closed loop power control {(BPCH-PJSCH)

Range/mapping TBD.

6-2-76.2.8  UTRAN Total Transmitted Power

Definition UTRAN Total Transmitted Power, isthe total transmitted power on one carrier from one
UTRAN access point measured in atimesot. The reference point for the UTRAN total
transmitted power measurement shall be the antenna connector at the UTRAN access point
cabinet

Purpose Load control, handover

Range/mapping TBD.

6-2.86.2.9  UTRAN Transmitted Code Power

Definition Transmitted Code Power, is the transmitted power on one carrier and one channelisation
code in one timeslot. The reference point for the transmitted code power measurement shall
be the antenna connector at the UTRAN access point cabinet.

Purpose Power balancing between different radio links.

Range/mapping TBD.

6-2.96.2.10 Received Timing Deviation

Definition The difference of the time of arrival of the UL transmissionsin relation to the arrival time of
asignal with zero propagation delay.

Purpose Timing Advance determination (PRACH, DPCH, PUSCH), location services

Range/mapping

TBD
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87 Annex A

8-17.1 Monitoring GSM from TDD: Calculation Results

<WG1’ s note : The following subsections reflect current working assumptions but due to their descriptive nature they
should not be included in the final version of the specification, but may be in a technical report.>
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8117.1.1 Low data rate traffic using 1 uplink and 1 downlink slot

<WG1's note : The section evaluates the time to acquire the FCCH if all idle slots are devoted to the tracking of a
FCCH burst, meaning that no power measurements is done concurrently. The derived figures are better than those for
GSM. The section does not derive though any conclusion. A conclusion may be that the use of the idle slotsis a valid
option. An alternative conclusion may be that this is the only mode to be used, removing hence the use of the slotted
frames for low data traffic or the need for a dual receiver, if we were to considering the monitoring of GSM cells only,
rather than GSM, TDD and FDD.>

If asingle synthesiser UE uses only one uplink and one downlink slot, e.g. for speech communication, the UE isnot in
transmit or receive state during 13 dots in each frame. According to the timeslot numbers allocated to the traffic, this
period can be split into two continuous idle intervals A and B as shown in the figure below.

10 ms

X R x X

A B

Figure: Possible idle periodsin a frame with two occupied timeslots.

A is defined as the number of idle dots between the Tx and Rx slots and B the number of idle Slots between the Rx
and Tx dots. It is clear that A+B=13 time dots.

In the scope of low cost terminals, a[0.8] ms period is supposed to be required to perform afrequency jump from
UMTS to GSM. Thislets possibly two free periods of A*Ts-1.6 ms and B* Ts-1.6 ms during which the mobile station
can monitor GSM, Ts being the slot period.

Following table evaluates the average synchronisation time and maximum synchronisation time, where the
announced synchronisation time corresponds to the time needed to find the FCCH. The FCCH is supposed to be
perfectly detected meaning that the FCCH is found if it is entirely present in the monitoring window. The FCCH
being found the SCH location is unambiguoudy known from that point. All the 13 idle slots are assumed to be
devoted to FCCH tracking and the UL traffic is supposed to occupy thetime slot 0.

Downlink Number | Number Average Maximum
time slot of free of free synchronisation synchronisation

number TSinA | TSinB time (ms) time (ms)

1 0 13 44 140

2 1 12 50 187

3 2 11 58 188

4 3 10 66 189

5 4 9 70 233

6 5 8 77 234

7 6 7 75 189

8 7 6 75 189

9 8 5 75 235

10 9 4 67 235
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11 10 3 63 186
12 11 2 56 186
13 12 1 49 186
14 13 0 43 132

Table: example- of average and maximum synchronisation time with two busy timeslots per frame and with 0.8
ms switching time (*).

(*) All smulations have been performed with arandom initial delay between GSM frames and UMTS frames

Each configuration of TS allocation described above allows a monitoring period sufficient to acquire synchronisation.

8-127.1.2  Higher data rate trafic using more than 1 uplink and/or 1
downlink TDD timeslot

The minimum idle time to detect a complete FCCH burst for all possible alignments between the GSM and the TDD
frame structure (called ‘ guaranteed FCCH detection’), assuming that monitoring happens every TDD frame, can be
calculated as follows (trcch = one GSM dlot):

. 10ms _ . 35ms
tmin, guaranteed =2 tsynth + tFCCH + 1—3 =2 tsynth + 2—6

(e.g for tgnn =0Oms: 3 TDD consecutive idle timeslots needed, for tynn =0,3ms: 3 dots, for tym, =0,5ms: 4 slots, for
tsynih =0,8ms: 5 dots). Under this conditions the FCCH detection time can never exceed the time of 660ms.

(For amore general consideration ts,» may be considered as a sum of &l delays before starting monitoring is
possible.)

For detecting SCH instead of FCCH (for a parallel search) the same equation applies.

In the equation before the dual synthesiser UE isincluded if the synthesiser switching time is Oms.

occupied slots= cases FCCH detection timein ms
15-idle dlots Average maximum

2 105 37 189
3 455 46 327
4 1365 58 419
5 3003 72 501
6 5005 90 646
7 6435 114 660
8 6435 144 660
9 5005 175 660
10 3003 203 660
11 1365 228 660
12 455 254 660
13 105 - -
14 15 - -

Table: FCCH detection timefor a dual synthesizer UE monitoring GSM from TDD every TDD frame

In the table above for a given number of occupied slotsin the TDD mode all possible cases of distributions of these
occupied TDD dlots are considered (see ‘cases'). For every case arbitrary alignments of the TDD and the GSM frame
structure are taken into account for calculating the average FCCH detection time (only these cases are used which
guarantee FCCH detection for all alignments; only the non-parallel FCCH search is reflected by the detection timesin
the table 2).
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The term *occupied slots' means that the UE is not able to monitor in these TDD dlots.

For a synthesiser switching time of one or one half TDD timeslot the number of needed consecutiveidie TDD
timeslots is summarized in the table below:

One-way switching time Number of free consecutive TDD

for the synthesiser timeslots needed in the frame for
a guaranteed FCCH detection

1 TS (=2560 chips) 5

0.5 TS (=1280 chips) 4

0 (dual synthesiser) 3

Table: Link between the synthesiser performance and the number of free consecutive TSsfor guaranteed
FCCH detection, needed for GSM monitoring

8137.1.3 Use of TDD TSs release to accommodate monitoring windows

In high data-rate, when it is not possible to free the number of TS needed for an effective monitoring to prepare a
handover from UMTS to GSM, the data rate can be slightly reduced for the duration of the monitoring. This should be
acceptable asin any case, the data rate needs to be adapted to the available resource in GSM before the handover can
be performed.
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