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1. Introduction

This document discusses SFN-CFN and SFN-SFN measurements of UE and possible system requirements to ensure proper overall functionality. Some questions regarding scenarios of LCS measurements are also highlighted to stimulate discussion about requirements.

2. Discussion

2.1
SFN-CFN observed time difference

This measurement is for handover purposes to indicate time difference between the current active link and the target neighbouring cell. This is needed for the network in order to start transmission in correct time to the UE. The UTRAN has a cabability to slide the timing over 128 chips to cope with different propagation delays. 

In this respect the adequate accuracy for this measurement should be (1 chip, since the UE has to anyway track the smaller changes due propagation conditions by itself. 

2.2
SFN-SFN observed time difference, type 1

This measurement is also used for indicating time difference between two cells. The same argumentation as in the previous case is applicable for this requirement as well. The accuracy could be the same (1 chip.  
2.3
SFN-SFN observed time difference, type 2

The purpose of this measurement is to define time difference between two cell for location services. The discussion of this measurement requirement should be separated from what is needed for UTRAN handover purposes.

It is not straightforward that by having better accuracy requirement we can get better location estimate. This is due to propagation conditions impact, which will reduce performance. We feel that in order to proceed in this area all error sources in the whole system should be identified and based on that the partition of accuracies should be made. Below some issues are risen up, but there could be even more error sources in the system.

· What is the accuracy RNC knows each BS's chip phase which are involving to each UE's position procedure ? 

· What will be the impact of BS modulation accuracy ? How much each BS can be different in this sense? Since this is the source signal for UE to do the measurement, it is essential to understand what is the minimum accuracy for this quantity if perfect measurements can be done. 

· When inter frequency measurements are done by UE, duplexers and other band limitation filters and AGC settings will change the absolute delay in the UE receiver. In that case even 1 chip ( approx 250 ns) accuracy sounds very thight requirement, and would propably need calibration. This will consume measurement time in production and hence add costs. Furthermore, what could be the accuracy of the measurement equipment for calibration purposes ? 

· In IP-DL case the possible gaps according WG2 signalling scemes in BS transmission are 5 or 10 pilot symbols, meaning about 330 or 660 (s periods. What is the scenario how much the power can change in the input of the receiver due to TX off period in BS? This is essential to have a common understanding regarding the AGC requirements for implentation. It is not very good approach if some of the features are targeted only for very specific type of UE implementation. There should be a possiblity to meet requirements in different type of solutions. Hence we see essential that IPDL pattern is defined as well performance is discussed.

· It should be noted that in the IP-DL case the idle periods will have impact to neighbor measurement in all terminals in the whole system. Let's imagine situation where one UE is performing a neigbor measurement of one cell, and during that time the whole transmitter is switched off due to silent gap. This measurement could trigger a event to be sent to RNC only due this reason. It would be very unreasonable to expect UE to do scheduling all these possible gaps of each BS while making neighbour measurements. So when network is having this active the possibility of false reporting could increase.

2.4
UE RX/TX timing requirement

For this requirement the previous comments on absolute dealy apply regarding the receiver behaviour. Since the measurement is for intra frequency case the absolute delay due to filtering will not affect here. In this case we need to take into account also the transmitter non idealities, namely possible delay variation over whole dynamic range. Hence we feel that ( 1.5 chip in this case is possible, but it is not easy requirement. It would mean that the absolute delay variations over all situation in receiver and transmitter should be within (375ns. The proposal of having the requirement in (0.25 chip accuracy would mean the absolute delay variation to be less than ( 62 ns is unreasonable, and is questionable can it even achieved after calibration. 

2.5
UE GPS Timing of cell frames for LCS

Many of the comments made in previously can be applied here as well. In this case it is even more critical to recognize the signal purity from BS, which impact on possible accuracy. 

The other important issue regarding this is the discussions taken place in similar requirement in GSM system. There it has been identified that even 1 bit accurcy would be adequate to determine the suitable reception window for GPS. Hence it is very unclear why such a over kill requirement is proposed, since from system point of view it is not necessary 

In addition the system scenario is very unclear, and especially what is the GPS system relation to UTRAN? How many satellites are assumed to measured, what is the propagation conditions for them? .

3
Proposal for TS25.133

In this section we propose that clear distinction is made between  the UTRAN RRC connection mobility requirements for SFN-CFN, SFN-SFN and UE RX/TX timing and on the other hand for location purposes. This should be as well in line the decisions made in RAN WG1#11 in San Diego, where it was agreed that all location techniques are optional for UE.

The test scenario and text changes are on attached CR.
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8
Measurements Performance Requirements

One of the key services provided by the physical layer is the measurement of various quantities which are used to trigger or perform a multitude of functions. Both the UE and the UTRAN are required to perform a variety of measurements. The complete list of measurements is specified in TSG RAN WG2 S25.302 "Services Provided by Physical Layer". The physical layer measurements for FDD are described and defined in TSG RAN WG1 TS25.215 “Physical layer – Measurements (FDD)”. In this clause for FDD, per each measurement the relevant requirements on performance in terms of accuracy are reported.

Unless explicitly stated:


Reported measurements shall be within defined range in 90 % of the cases.


Measurement channel is 12.2 kbps as defined in TS 25.101 annex A, subclause A.3.1. This measurement channel is used both in active cell and cells to be measured.


Physical channels used as defined in TS 25.101 annex C.


All requirements are defined when UE is in a CELL_DCH or CELL_FACH stage. The difference between modes are the reporting delay. Some of the measurements are not requested to be reported in both stages.


Cell 1 is the active cell.


Single task reporting.


Power control is active.

8.1
Measurements Performance for UE

Test conditions are specified in subclauses 10.1.1, 10.1.4 and 10.1.7.

8.1.1
COMMON PILOT MEASUREMENTS

These measurement  consider CPICH RSCP , CPICH Ec/Io, SFN-CFN observed time difference, SFN-SFN observed time difference type1 and 2 and UE RX/TX timing  measurements.

8.1.1.1
Intra frequency test parameters

In this case all cells are in the same frequency. The table 8-1 and notes 1-4 define the limits of signal strengths and code powers, where the requirement is applicable.

Table 8-1
Parameter
Unit
Cell 1
Cell 2

UTRA RF Channel number

Channel 1
Channel 1

CPICH_Ec/Ior
dB
-10
-10

PCCPCH_Ec/Ior
dB
-12
-12

SCH_Ec/Ior
dB
-12
-12

PICH_Ec/Ior
dB
-15
-15

DPCH_Ec/Ior
dB
-15
-15

OCNS
dB
-1.11
-1.11

Îor/Ioc
dB
10.5
10.5

Ioc
dBm/ 3.84 MHz
Note 4
Note 4

Range 1:Io

Range 2: Io
dBm
-94…-70

-94…-50
-94…-70

-94…-50

Propagation condition
-
AWGN

NOTE 1:
CPICH_RSCP1,2 ( -114 dBm.

NOTE 2:
| CPICH_RSCP1 – CPICH_RSCP2 |( 20 dB.

NOTE 3:
| Io – CPICH_Ec/Ior| ( 20 dB.

NOTE 4:
Ioc level shall be adjusted according the total signal power Io at receiver input and the geometry factor Îor/Ioc. Io –13.7 dB= Ioc.
8.1.1.2
Inter frequency test parameters

In this case both cells are in different frequency and compressed mode is applied. The gap length is 7, detailed definition is in TS 25.101 annex A.5[14 slots is FSS]. The table 8-2 and notes 1-5 define the limits of signal strengths and code powers, where the requirement is applicable.

Table 8-2
Parameter
Unit
Cell 1
Cell 2

UTRA RF Channel number

Channel 1
Channel 2

CPICH_Ec/Ior
dB
-10
-10

PCCPCH_Ec/Ior
dB
-12
-12

SCH_Ec/Ior
dB
-12
-12

PICH_Ec/Ior
dB
-15
-15

DPCH_Ec/Ior
dB
-15
-15

OCNS
dB
-1.11
-1.11

Îor/Ioc
dB
10.1
10.1 

Ioc
dBm/ 3.84 MHz
Note 5
Note 5

Range 1:Io

Range 2: Io
dBm
-94…-70

-94…-50 
-94…-70

-94…-50

Propagation condition
-
AWGN

NOTE 1:
CPICH_RSCP1,2 ( -114 dBm.

NOTE 2:
| CPICH_RSCP1 – CPICH_RSCP2 | ( 20 dB.

NOTE 3:
| Channel 1_Io –Channel 2_Io| ( 20 dB.

NOTE 4:
| Io – CPICH_Ec/Ior| ( 20 dB.

NOTE 5:
Ioc level shall be adjusted in each carrier frequency according the total signal power Io at receiver input and the geometry factor Îor/Ioc. Io –10.6 dB = Ioc.
8.1.10 CFN-SFN observed time difference
Note: 
This measurement is for handover timing purposes to identify active cell and neighbor cell time difference. 
8.1.10.1 Intra frequency measurement requirement
The measurement period in CELL_DCH state is [150 ms].
Test parameters are defined in section 8.1.1, in the table 8-1 and notes 1-4. During the test the timing difference between Cell 1 and 2 can be set to value from 0…9830399 chips.
Table 8-y: Range 2

Parameter
Value
Accuracy



Extreme condition

SFN-CFN observed time difference
chip
( 1 

8.1.10.2
Inter frequency measurement requirement
The measurement period in CELL_DCH stage is [  ] ms.

Test parameters are defined in section 8.1.1, in the table 8-2 and notes 1-5. During the test the timing difference between Cell 1 and 2 can be set to value from 0…9830399 chips.

Table 8-t: Range 2

Parameter
Value
Accuracy



Extreme condition

SFN-CFN observed time difference
chip
( 1 





8.1.11 SFN-SFN observed time difference
8.1.11.1
SFN-SFN observed time difference type 1



Note: 
This measurement is for identifying time difference between two cells. 
8.1.11.1.1
Measurement requirement 

The measurement period in CELL_DCH state is [150 ms], and in CELL_FACH state [600 ms].

The test paremeters are defined in section 8.1.1. During the test the timing difference between Cell 1 and 2 can be set to value from 0…9830399 chips.

Table 8-y: Range 2

Parameter
Value
Accuracy



Extreme condition

SFN-SFN observed time difference type1
Chip period
( 1 

8.1.11.2 SFN-SFN observed time difference type 2

Note: 
This measurement is for location service purposes to identify time difference between two cells. It is optional for terminal to support a subset of LCS methods.
8.1.11.2.1 Test parameters 
The test scenario is defined in section 8.1.1. During the test the time difference between Cell 1 and 2 can be set to value from –1279.75 to 1280 chips. 
8.1.11.2.1.1 
Test parameters for IPDL pattern

In table 8- new x shows the idle period parameters. 
Table 8-new x
Parameter
Unit
Cell 1
Cell 2

IP_Status
-
continous
continous

IP_Spacing
Frames
[10]
[10]

IP_Lenght
Symbols
10
10

IP_Offset
frame
NA
NA

Seed
integer
[13]
[4]

Burst_Start

NA
NA

Burst_Length

NA
NA

Burst_Freq

NA
NA

Note
The total signal Io will change only downwards during BS transmission gap.
8.1.11.2.2 Intra frequency measurement requirement accuracy without IPDL period active
The measurement period in CELL_DCH state is [150 ms], and in CELL_FACH state [600 ms].

Table 8-y: Range 2

Parameter
Value
Accuracy



Extreme condition

SFN-SFN observed time difference type2
Chip period
( 0.5 

8.1.11.2.3 Intra frequency measurement requirement accuracy with IPDL period active
The measurement period in CELL_DCH stage is [600 ms], and in CELL_FACH stage [600 ms].

Table 8-y: Range 2

Parameter
Value
Accuracy



Extreme condition

SFN-SFN observed time difference type 2
Chip period
( 0.5 

8.1.11.2.4 Inter frequency measurement requirement accuracy

The measurement period in CELL_DCH state is [150 ms], and in CELL_FACH state [600 ms].

Table 8-y: Range 2

Parameter
Value
Accuracy



Extreme condition

SFN-SFN observed time difference type 2
Chip period
( 1  


8.1.12
UE Rx-Tx time difference




Note: 
This measurement is used for call set up purposes to compensate propagation delay of DL and UL. 
The UE shall adjust the transmission initial time based on measurement result. See also the detailed requirement for UE TX timing is in the subclause 7.3. This is intra frequency measurement. The test scenario is defined in section 8.1.1 in table 8-1 and notes 1-4.
The measurement period in CELL_DCH stage is [ms]
8.1.12.1
Measurement requirement
Table 8-z: Range 2

Parameter
Value
Accuracy



Extreme condition

UE RX-TX time difference
Chip period
( 1.5  

8.1.13.
Observed time difference to GSM cell

Note:
This measurement is used for defining the system time difference between UTRAN and GSM cells. 

For terminal supporting this capability.
8.1.13.1 Test parameters
Note:
The requirement scenario is FFS.
8.1.13.2 Measurement requirement
The time difference is defined as time difference between the beginning of UTRAN P-CCPCH with SFN equal to 0 and the starting point of 51-multiframe of BCCH in GSM system.
Table 8-z: 

Parameter
Value
Accuracy



Extreme condition

Observed time difference to GSM cell
Chip period
( 20  







3GPP


