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Discussion
1 Identification of the problem

In TS 25.133 measurement performance requirements shall be specified. Section 10 in 25.133 states required accuracies for the measurements specified in TS 25.302 and TS 25.215 (layer 1 measurements). Together with the stated accuracies there shall also be requirements on maximum time to for performing and reporting a certain measurement with the specified accuracy, but currently no requirements on measuerment time is specified. In 25.133 section 10 requirements on single measurements quantities are specified and requirements are put for that specific measurement. Specifying maximum time for performing just a signle measurement will allow for short times and thus very fast measurements, but if several measurements are run in parallel this minimum time will change, e.g. the minimum reporting period will be directly dependent on the number of measurements ordered.

In a realistic network scenario the UE normally has to monitor several measurement quantities on several codes, frequencies and maybe also on other systems (GSM). The requirements in the specification have to ensure that the reported measurement results are within the required accuracy andwithin the required delay also for several simultaneous measurements. Therefore minimum requirements has to be stated for the ability to perform and report simultaneous parallel measurements. Setting requirements on several parallel measurements within a certain time period will give flexibility for the UE manufactures to use more sophisticated scheduling algorithms, which will reduce power consumption and complexity.

For defining requirements on parallel measurements several network scenarios have been defined reflecting possible network configuration and for each scenario one option with few neighbours, allowing for fast response, and one option with more neighbours has been defined. The idea is to set minimum performance requirements which also can be used for requirements on  periodic measurement reporting.

2 Status of the standard and of the work in WGs

Currently there are no requirements for parallel measurements in the specifications.

3 Proposal

For reference on the principal for specification of measurement performance requirements used in this contribution please see [1] Ericsson#1, Principles for UTRAN Measurements Specification. In section 3.1 and 3.2 a proposal for requirements on parallel UE measurements in UE state CELL_DCH and CELL_FACH is given. In section 3.3 and 3.4 proposals for a basic measurement period for UE and UTRAN measurement is given.

3.1 Requirements on parallel measurements for handover (state CELL_DCH)

3.1.1 Assumptions

When performing interfrequency and GSM measurements compressed mode have to be used if not a dual receiver UE is used. The compressed mode pattern chosen will define the maximum number of measurements that can be performed during a certain period of time. The compressed mode pattern is controlled by higher layers by RRC-signalling. In TS 25.215 allowed TGLs are specified for different types of measurements. The types of measurements are characterised as intra-frequency, inter-frequency and GSM- measurements. Therefore it seams reasonable to put requirements separated in those three categories.

When specifying requirements on measurement performance for inter-frequency and GSM measurements, assumptions have to be made on which compressed mode pattern to use. In R4(99)852 a compressed mode pattern is proposed to be used for requirement specification of performance in compressed mode. The contribution was accepted at the last WG4#10 meeting. The compressed  mode pattern has a gap length of 7 slots repeated every 3rd frame. This pattern can therefore be used for a variety of measurements, on other FDD frequencies and on GSM frequencies (both for power and acquisition, e.g. there is no need to use separate patterns for finding synchronisation and performing the actual measurement). The pattern is therefore suitable as a general pattern for requirement specification of parallel measurements and is used as a base for the requirements in this document.

When specifying requirements on parallel measurements the following assumptions are made:

1. The compressed mode pattern defined in R4(99)852 is used for inter-frequency and GSM measurements.

2. Time needed for initial synchronisation is not included in the requirements. 

3. Within the defined CM pattern and when performing only GSM measurements, 8 GSM measurements can be performed every 120ms including time reserved for maintaining synchronisation of the GSM cells.

4. One interfrequency measurement requiring 1 transmission gap á 7 slots, including time for retaining synchronisation.

3.1.2 Requirements

For requirement specification purposes 4 different network scenarios requiring different combinations of measurement to be performed by the UE is defined:

Case 1: A single carrier UMTS network with no interaction with GSM networks or other UMTS networks.

Case 2: A multi carrier UMTS network with no interaction with GSM networks

Case 3: A single carrier UMTS network together with a GSM network.

Case 4: A multi carrier UMTS network together with a GSM network.

For each case two sub-cases representing different network configuration are defined, having different requirements on parallel measurements. The sub-case is denoted by a “a” and the second sub-case i denoted with a “b”. For each case the number of neighbours that shall be measured and reported are stated together with the minimum filtering period for higher layer reporting. Unless indicated with “**” the minimum filtering periods stated in the table also defines the requirement for the basic measurement period, which is the maximum measurement period from layer 1 to higher layers, according to the measurement specification model in [1]. The basic measurement period also defines the minimum reporting interval for period reporting of measurements.

When choosing the length of the basic measurement period and the number of measurements to be performed a trade off between the number of parallel measurements and the measurement time has to be made. Intra-frequency measurements that are the basis for the soft handover functionality requires that the response time for measurements is reasonable fast, therefore the assumption when selecting the basic measurement period has been that the delay, e.g. the basic measurement period shall be no longer than 150 ms. It is also assumed that approximately 16 intra-frequency neighbours shall be possible to measure and report every 150 ms with the in 25.133 stated accuracy. The basic measurement period can also be used to set the limit for the maximum response time for event triggered reporting, as it, according to the model in [1], is based on the result from the layer one reporting each basic measurement period in the filter model. It is also proposed that a UE shall at least be able to handle measurement on 32 neighbours in total (including intra-, inter-frequency and GSM neighbours).

The UE shall in state CELL_DCH be able to support parallel measurements and reporting according to the table below. For all measured and reported quantities the accuracy requirement stated in section 10 shall be fulfilled. The requirements below assume that the UE has measured each neighbour at least one time before the requirements are valid, e.g. initial synchronisation is performed. Note that the requirement on measuring GSM cells only is applicable for multimode terminals supporting GSM.

Case
Minimum number of measured and reported measurements
Minimum filtering period (ms)


Intra-frequency CPICH RSCP or CPICH Ec/No
Inter-frequency CPICH RSCP or CPICH Ec/No
Inter-System GSM carrier RSSI
Intra-freq.
Inter-freq*
GSM

1a
16
0
0
150
-
-

1b
32
0
0
300**
-
-

2a
24
8
0
300**
240
-

2b
16
16
0
150
480**
-

3a
24
0
8
300**
-
240

3b
16
0
16
150
-
480**

4a
20
4
8
300**
240
240

4b
8
8
16
150
480**
480**

*= The reporting time for inter-frequency neighbours is valid for a UMTS network with 2 carriers. For each additional carrier [30] ms shall be added to the figures given.

**= In the model with higher layer filtering, see [1], the required filtering period x ms consists of two layer 1 reports each x/2 ms, filtered in 2 steps by higher layer filtering. The requirement is that each reported value shall fulfil the accuracy requirements in 25.133 section 10. The values can be periodically reported at with an interval defined by the basic measurement period.

3.1.3 Test parameters

FFS.

3.2 Requirements on parallel measurements for cell selection/reselection (state CELL_FACH)

3.2.1 Assumptions

In R2-000184 a scheme for making measurements on other frequencies in UE state CELL_FACH is proposed. During CELL_FACH measurement slots for inter-frequency and GSM measurements can be created with the length of a TTI which are repeated with a certain interval. For compressed mode in CELL_DCH the proposed pattern will allow for 7 slots every 30ms for measurements, which will give 28 slots or almost 20 ms (18.7) for inter-freq. and GSM measurements every  120 ms. Creating the same pattern during CELL_FACH can be made assuming for example a 20ms TTI dedicated for measurements repeated every 120 ms. However requiring the same performance for inter-frequency and GSM measurements during CELL_FACH as during CELL_DCH is not assumed to be required since the UE will not be in soft/softer handover during CELL_FACH. Instead it is proposed to assign 20 ms each 480 ms for inter-frequency and GSM measurements during CELL_FACH, which will allow approximately for 1/4th of the performance during CELL_FACH as for CELL_DCH.

3.2.2 Requirements

For requirement specification purposes 4 different network scenarios requiring different combinations of measurement to be performed by the UE is defined (the same as for CELL_DCH in section 3.1.2):

Case 1: A single carrier UMTS network with no interaction with GSM networks or other UMTS networks.

Case 2: A multi carrier UMTS network with no interaction with GSM networks

Case 3: A single carrier UMTS network together with a GSM network.

Case 4: A multi carrier UMTS network together with a GSM network.

For each case two sub-cases representing different network configuration are defined, having different requirements on parallel measurements. The sub-case is denoted by a “a” and the second sub-case i denoted with a “b”. For each case the number of neighbours that shall be measured and reported are stated together with the minimum filtering period for higher layer reporting. Unless indicated with “**” the minimum filtering periods stated in the table also defines the requirement for the basic measurement period, which is the maximum measurement period from layer 1 to higher layers, according to the measurement specification model in [1]. The basic measurement period also defines the minimum reporting interval for period reporting of measurements.

As for measurements in CELL_DCH it is proposed that a UE in CELL_FACH at least shall be able to handle measurement on 32 neighbours in total (including intra-, inter-frequency and GSM neighbours).

The UE shall in state CELL_FACH be able to support parallel measurements and reporting according to the table below. For all measured and reported quantities the accuracy requirement stated in section 10 shall be fulfilled. The requirements below assume that the UE has measured each neighbour at least one time before the requirements are valid, e.g. initial synchronisation is performed. Note that the requirement on measuring GSM cells only is applicable for multimode terminals supporting GSM.

Case
Minimum number of measured and reported measurements
Minimum filtering period (ms)


Intra-frequency CPICH RSCP or CPICH Ec/No
Inter-frequency CPICH RSCP or CPICH Ec/No
Inter-System GSM carrier RSSI
Intra-freq.
Inter-freq*
GSM

1a
16
0
0
600
-
-

1b
32
0
0
1200**
-
-

2a
24
8
0
1200**
960
-

2b
16
16
0
600
1920**
-

3a
24
0
8
1200**
-
960

3b
16
0
16
600
-
1920**

4a
20
4
8
1200**
960
960

4b
8
8
16
600
1920**
1920**

*= The reporting time for inter-frequency neighbours is valid for a UMTS network with 2 carriers. For each additional carrier [120] ms shall be added to the figures given.

**= In the model with higher layer filtering, see [1], the required filtering period x ms consists of two layer 1 reports each x/2 ms, filtered in 2 steps by higher layer filtering. The requirement is that each reported value shall fulfil the accuracy requirements in 25.133 section 10. The values can be periodically reported at with an interval defined by the basic measurement period.

3.2.3 Test parameters

FFS.

3.3 UE Measurements

In this section all UE measurements defined in TS 25.215 v.3.1.0 is listed together with a brief purpose and a proposal for basic measurement period to be included with the specification of measurement accuracies in TS 25.133 section 10.

3.3.1 CPICH RSCP

Purpose
Handover evaluation (CPICH of own and neighbour cells), DL open loop power control (DPCCH), calculation of pathloss (CPICH of own and neighbour cells).

Basic measurement period
CELL_DCH

Intra-frequency: 150 ms.

Inter-frequency: 240 ms.

CELL_FACH

Intra-frequency: 600 ms.

Inter-frequency: 960 ms.

3.3.2 PCCPCH RSCP

Purpose
To support cell selection/re-selection and handover from FDD to TDD, measurement of the RSCP on the PCCPCH for TDD cells has to be supported by multimode FDD/TDD terminals. 

Basic measurement period
CELL_DCH:
[240] ms.

CELL_FACH:
[960] ms.

3.3.3 RSCP

Purpose
No purpose known. Not included in WG2 TS 25.302. It has to be decided if this measurement shall be included in the specifications or not. It is proposed that the measurement is removed.

Basic measurement period
CELL_DCH:
[100] ms.

3.3.4 SIR

Purpose
DL inner/outer loop power control (DPCCH), DL open loop power control (DPCCH), initial power setting (DPCCH).

Basic measurement period
CELL_DCH:
[100] ms.

3.3.5 UTRA carrier RSSI

Purpose
Inter-frequency handover evaluation.

Basic measurement period
CELL_DCH

Intra-frequency: 150 ms.

Inter-frequency: 240 ms.

CELL_FACH

Intra-frequency: 600 ms.

Inter-frequency: 960 ms.

3.3.6 GSM carrier RSSI

Purpose
Inter system handover (GSM BCCH carrier).

Basic measurement period
CELL_DCH:
240 ms.

CELL_FACH:
960 ms.

3.3.7 CPICH Ec/No

Purpose
Cell selection/re-selection (CPICH of own and neighbour cells), handover evaluation (CPICH of own and neighbour cells).

Basic measurement period
CELL_DCH

Intra-frequency: 150 ms.

Inter-frequency: 240 ms.

CELL_FACH

Intra-frequency: 600 ms.

Inter-frequency: 960 ms.

3.3.8 Transport channel BLER

Purpose
Outer loop power control (transport channel DCH).

Basic measurement period
CELL_DCH and CELL_FACH:
Length of the TTI for the measured TrCH.

3.3.9 Physical channel BER

Purpose
Unclear what the purpose is for reporting of the Physical channel BER to the network, maybe performance evaluation statistics.

Basic measurement period
CELL_DCH and CELL_FACH:
Could at most be reported at the end of a TTI. Can only be measured on coded bits.

3.3.10 UE transmitted power

Purpose
The UE transmitted power can be used for monitoring if the average Tx power is reaching an upper or lower power limit, this upper or lower limit can either be connected to the UE capability or also a max and min set by the network.
The measurement can be used for network optimisation. For example collecting statistics of the UE transmitted power usage in a cell can give indications of how large amount of the UE in a cell that uses maximum power during a long period of time, e.g. possible to find cells having bad coverage in the planned coverage area.
Another usage could be to trigger an event report when the UE has reach the maximum power and has no enough power to support the current bit rate. This event report can be used to re-configure the transport channel combination in the UE to adapt to a lower bit rate.

Basic measurement period
CELL_DCH and CELL_FACH:
[100] ms.

3.3.11 SFN-CFN observed time difference

Purpose
Cell timing measurement for soft handover (CPICH of neighbour cells).

When adding a new radio link to the active set the target Node B has to adjust the transmission time of the DPCH to align the downlink DPCH with the other radio links in the UE. Therefore prior to adding a new radio link the UE has to measure the time difference between the uplink DPDCH/DPCCH and the target cell P-CCPCH frame timing and report it to the network.

Basic measurement period
CELL_DCH and CELL_FACH:
[] ms

3.3.12 SFN-SFN observed time difference

Purpose
Location services (CPICH of own and neighbour cells) 

When a UE changes from idle to dedicated mode there is a possibility immediately enter soft handover, e.g. setting up more than one radio link at call set-up. The involved Node Bs has to adjust the transmission time of the DPCH to align the downlink DPCHs in the UE. Therefore the UE has to measure the time difference between the downlink P-CCPCHs of the cells involved and report it to the network.

Basic measurement period
CELL_DCH and CELL_FACH:
[] ms.

3.3.13 UE Rx-Tx time difference


Purpose
Estimation of the path delay and the distance between and UTRAN access point and the UE (DPCH). This measurement is used together with the UTRAN Round trip time measurement.

Basic measurement period
CELL_DCH:
[100] ms.

3.3.14 Observed time difference to GSM cell

Purpose
This measurement shall be supported by multimode FDD/GSM and FDD/TDD/GSM terminals. The timing information may be used to set the compressed mode pattern for GSM cell monitoring. 

Basic measurement period
CELL_DCH and CELL_FACH:
[] ms.

3.4 UTRAN Measurements

In this section all UTRAN measurements defined in TS 25.215 v.3.1.0 is listed together with a brief purpose and a proposal for basic measurement period to be included with the specification of measurement accuracies in TS 25.133 section 10.

3.4.1 RSSI


Purpose
Load control (UTRAN uplink carrier), initial power setting of uplink physical channels (UTRAN uplink carrier).

Basic measurement period
[50] ms.

3.4.2 SIR

Purpose
Power control (DPCCH), macro diversity evaluation (DPCCH). Note that the UTRAN SIR measurement is not specified by WG2 in TS 25.302. A decision has to be made if this measurement shall be included in the specifications.

Basic measurement period
[50] ms.

3.4.3 Transmitted carrier power


Purpose
Load control.

Basic measurement period
[50] ms.

3.4.4 Transmitted code power


Purpose
Power balancing between different radio links.

Basic measurement period
[50] ms.

3.4.5 Transport channel BLER


Purpose
Handover evaluation (transport channel DCH), outer loop power control (measured on transport channel DCH).

Basic measurement period
Length of the TTI for the measured TrCH.

3.4.6 Physical channel BER


Purpose
Macrodiversity combining (DPDCH), outer loop power control (DPDCH).

Basic measurement period
Could at most be reported at the end of a TTI.

3.4.7 Round trip time


Purpose
Estimation of the path delay and the distance between a UTRAN access point and the UE. The round trip time measurement is used together with the UE Rx-Tx timing measurement.

Basic measurement period
[100] ms.

4 List of affected groups/specifications 

Below is a list of items to be handled within each WG:

WG2 (TS 25.331):

· Define reporting intervals for all measurement criteria’s, where the reporting interval is a multiple of the basic measurements period defined in TS 25.133.

· Add support for layer 3 filtering, where the input to the filter is received with an interval equal to the basic measurement period defined in 25.133.

WG3 (25.423, 25.433)
· Add support for controlling higher layer filtering of measurements delivered with the time interval stated by WG4 in basic reporting interval for a specific measurement. Adjust the reporting intervals in measurement control to be multiples of the basic measurement period, specified for layer 1 in 25.133, for each measurement type.

WG4 (TS 25.133):

· Define accuracies for all measurements (section 10)

· Define a basic measurement period for layer 1 measurements, both for UTRAN and UE state CELL_DCH and CELL_FACH (section 10)

· Define minimum requirements on parallel measurement

· Define performance requirements on the ability to find neighbours that suddenly becomes strong.
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