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1. 
Introduction

This is the revised version of R4-000444. 

At the RRM ad hoc in Malmö Tdoc R4S000010 was presented. Based on the comments received during the ad hoc meeting the following modifications have been made:

· The relevant parts from Tdoc R4S000016 has been included, e.g. BSIC verification and requirements on GSM measurements. The approach has been changed to have the definition of BSIC verified and BSIC non-verified in section 5 and to have the requirements on the capability to report a certain number of GSM cells with BSIC verified covered in section 9, parallel measurements.

· The brackets in the measurement table in section 9 have been inserted again.

· The number of neighbours in the neighbour lists in the table has been revised to reflect that there is not a very strong dependency between the neighbour list size and the reported number of neighbour measurements as previously assumed, see section 4.3 below.

· Scenario 5a in table 9-2 in the CR has been removed from the table and is now written as a descriptive text.

· DPCCH SIR measurement in section 9 table 9-1 in the CR has been removed according to RRM ad hoc decision.

This contribution proposes some changes on how parallel measurements are specified in 25.133. In particular, the table setting the requirements for the parallel measurements has been modified and measurement periods have been adjusted accordingly. This in order to increase readability and make the requirements clearer. Most figures are not modified from what is in the specification today.

The following section discusses and motivates the proposed changes:

2. 
Editorial

2.1 
Table Transpose

As we saw some more measurements coming in and some of the scenarios were removed, we transposed the table in order to make it fit better with the paper portrait size.

3. 
Clarifications

3.1 
Scenarios moved to Annex

Although we specification today use scenarios for setting different requirements, there is no need for having the scenario written explicitly in the normative text. For that reason, the scenarios are moved to an informative annex, and instead neighbour list size is used to set the different requirements.

3.2
Clarification of requirement

As written today, it is not unambiguously clear how the table should be interpreted and what can be said to be a requirement. For that reason, a new sentence is proposed to be added to the text, making clear what should be required from the UE.

The proposed text is as:

Requirement

The table shall be read as follows:

If the UE receives a neighbour list of 

not more than X1 cells on Freq. #0 and 

not more than X2 cells on Freq. #1 and 

not more than X3 cells on Freq. #2 and 

not more than X4 GSM cells,

the UE L1 shall be able to deliver


Y1 CPICH measurements on Freq. #0 and


Y2 CPICH measurements on Freq. #1 and


Y3 CPICH measurements on Freq. #2 and


Y4 UTRAN carrier RSSI measurements on Freq. #0 and


Y5 UTRAN carrier RSSI measurements on Freq. #1 and


Y6 UTRAN carrier RSSI measurements on Freq. #2 and


Y7 GSM carrier RSSI measurements (BSIC verified)


Y8 GSM carrier RSSI measurements (BSIC non-verified)

with the periodicity given by the measurement periods in section 8 and accuracy requirements given in section 8.

Xn and Yn are numbers taken from the same column in Table 9-2.

3.3 Removal of text

In addition to the high level discussion, section 5.1.3 in 25.133 includes some requirements. We propose to remove the followinf two requirements:

Requirement 1: The MS (GSM terminology) shall be able to monitor up to [32] carriers. 

Requirement 2: The MS shall be able synchronize to [6] carriers.
Motivation for removal: The UE monitoring ability, both for intra, inter frequency and inter system should be covered in section 9, Parallel measurement requirements. We therefore propose to remove requirement 1 and 2.
3.4 BSIC Verification

BSIC verification is an important issue when measuring on GSM. From 25.331 it can be seen that GSM carrier RSSI can be requested both with and without BSIC verification. For that reason we have introduced two rows in the parallel measurement table, one with BSIC verified and one without. In addition we propose a new section, defining what is meant by BSIC verification. With this definition, the requirements for measurements with and without BSIC verifications in section 9 are easier interpreted. The following requirements are already in section 5.1.3.

Requirement 3: The MS shall be able to report back to the network on the [6] strongest cells with correctly identified BSIC.
Requirement 4: The MS shall be able to perform this task at levels down to the reference sensitivity level or reference interference levels as specified in GSM 05.05.
Requirement 5: The MS shall demodulate the SCH on the BCCH carrier of each surrounding cell and decode the BSIC as often as possible, and as a minimum at least once every [10 seconds].

Proposed replacement: Requirement 3 is covered by section 9, Parallel measurements requirements and can therefore be removed. For requirement 4 and 5, we propose to include them together with some more clarification as follows:
5.1.3.1.1 BSIC Verification

Measurements on a GSM cell can be requested with BSIC verified or BSIC non-verified.
The BSIC of a GSM cell is considered to be “verified” if the UE has demodulated the SCH of the BCCH carrier and decoded the BSIC at least one time, and from that moment the BSIC is decoded at least once every [10 seconds]. Otherwise the BSIC of the GSM cell is considered as “non-verified”.

The MS shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference interference levels as specified in GSM 05.05.
4. 
New or modified requirements

4.1
Maximum neighbour list size 

A new requirement has been added, which includes a maximum possible set of measurement requests that can be signalled to the UE. It should be noted that the purpose with this requirement is only that all UEs in the system shall have the ability to receive and schedule a measurement request of this size, not that requested measurements should be performed within the specified measurement time. Instead longer measurement times are accepted, but still the accuracy requirements for the reported neighbours shall be fulfilled.

4.2
Removal of different measurement times

The current specification includes different measurement times for different scenarios. We believe this is unnecessary. Instead measurement times should be common for all scenarios within intra, inter frequency groups and inter system. For that reason, the following modifications have been done:

1. Section 8 is now the only section stating measurement times for the measurements. Measurement times can be different depending on if the measurement is requested as an intra, or inter frequency measurement.

2. As only one measurement time is required for the inter-frequency measurements, scenario 2a and 4a are obsolete. They have therefore been removed.

4.3
Neighbour list size and reported neighbours

Previously it was assumed that the total number of neighbours should be ( 32. However it has been found that when measuring on UMTS neighbours the dependency between the number of neighbours in the neighbour list and the number of reported (or identified) neighbours is not as strong as previously assumed. The number of neighbours that is possible to detect in a certain amount of time will be dependent on the cell search procedure, which normally can be divided into 3 steps. If the primary scrambling codes for the neighbours are allocated mainly from different scrambling code groups step 2 and 3 in the cell search can be simplified and thereby performed faster. Therefore the scrambling code planning will affect the time needed to detect and measure on a certain number of neighbours in a given period of time.

The maximum number of neighbours that can be signalled to the UE is:
- 32 intra-frequency
- 16 for each inter-frequency
- 32 GSM neighbours

In the table below the assumptions on the neighbour list size for the parallel measurement scenarios are shown. The modified neighbours list sizes are shown in yellow with the old figures crossed over.

When compressed mode is used (case 2 to 4) it is assumed that full neighbour lists according to the above can not be used. A limit of 24 intra-frequency and 12 inter-frequency neighbours are proposed as UMTS neighbour list sizes for the different scenarios when in compressed mode.

Case
Network scenario
Number of UMTS carriers present
Neigbour List Size




Freq. #0
Freq. #1
Freq. #2
GSM

1a
single carrier UMTS network with no interaction with GSM networks or other UMTS networks
1
32
0
0
0

2b
multi carrier UMTS network with no interaction with GSM networks
2
2420
12
0
0

2c

3
2416
128
128
0

3a
single carrier UMTS network together with a GSM network
1
2416
0
0
16

4b
multi carrier UMTS network together with a GSM network
2
2412
1210
0
1210

4c

3
2410
126
126
1210

Note that for the UMTS neighbours the modifications only concerns the neighbour list size signalled to the UE for the different scenarios and not the number of neighbours that the UE shall be able to report back to the network. For GSM the original neighbour list sizes has only been slightly revised in case 4b and 4c (going from 10 to 12 neighbours, as the figure 10 was previously motivated by the requirement that the total number of neighbours signalled to the UE should be less than 32).

5.
Proposal

The attached CR includes the proposed changes.

6.
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5.1.3
Handover 3G to 2G


5.1.3.1
Handover to GSM

The requirements in this section shall apply to multi-RAT UE.






5.1.3.1.1
BSIC Verification

Note: The definition of the BSIC verification will be inserted when it is clarified. 
The UE shall be able to perform BSIC verification  at levels down to the reference sensitivity level or reference interference levels as specified in GSM 05.05.



8.1.2
CPICH RSCP 
NOTE:
This measurement is for handover evaluation, DL open loop power control, UL open loop power control and for the calculation of pathloss.

8.1.2.1
Intra frequency measurements accuracy 
The measurement period for CELL_DCH state is [150 ms] and for CELL_FACH state [600 ms].

8.1.2.1.1
Absolute accuracy requirement 
The absolute accuracy of CPICH RSCP is defined as measured one code power after de-spreading. In this test only Cell 1 in table 8-1 is present.

Table 8-3: Range 1

Parameter
Value
Accuracy



Normal condition
Extreme condition

CPICH_RSCP
dB
( 6 
( 9

Table 8-4: Range 2

Parameter
Value
Accuracy



Normal condition
Extreme condition

CPICH_RSCP
dB
( 8 
( 11

8.1.2.1.2
Relative accuracy requirement

The relative accuracy of CPICH RSCP is defined as measured code powers from active cell and one or more cells after de-spreading. The reported value is relative to active cell value. In this test Cell 1 and 2 in table 1 are present.

Table 8-5: Range 2

Parameter
Value
Accuracy



Normal condition
Extreme condition

CPICH_RSCP
dB
( 3 
( 3

8.1.2.2
Inter frequency measurement relative accuracy requirement

The measurement period for CELL_DCH state is [480 ms], and for CELL_FACH state [960 ms].

The relative accuracy of CPICH RSCP in inter frequency case is defined as measured code powers after de-spreading from active cell and one or more cells received from two or more RF–carriers. The reported values are relative to active cell value. In this test parameters in table 8-2 is used. In this test cells 1and 2 are present.

Table 8-6: Range 2

Parameter
Value
Accuracy



Normal condition
Extreme condition

CPICH_RSCP
dB
( 6 
( 6

8.1.3.1
Intra frequency measurements accuracy

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

8.1.3.1.1
Absolute accuracy requirement

The absolute accuracy of CPICH Ec/Io is defined as measured energy per chip divided by power density in the band from one cell. In this test only Cell 1 in table 8-1 is present.

Table 8-7: Range 2

Parameter
Value
Accuracy



Normal condition
Extreme condition

CPICH_Ec/Io
dB
( 4 
( 4

8.1.3.1.2
Relative accuracy requirement

The relative accuracy of CPICH Ec/Io is defined as measured energy per chip divided by power density in the band received from active cell and one more cells. The reported value is relative to active cell value. In this test Cells 1 and 2 in table 8-1 are present.

Table 8-8: Range 2

Parameter
Value
Accuracy



Normal condition
Extreme condition

CPICH_Ec/Io
dB
( 3 
( 3

8.1.3.2
Inter frequency measurement relative accuracy requirement

The measurement period for CELL_DCH state is [480 ms], and for CELL_FACH state [960 ms].

The relative accuracy of CPICH Ec/Io in the inter frequency case is defined as measured energy per chip divided by power density in the band. The reported valus are relative to active cell value. In this test the parameters in table 8-2 is used. In this test cells 1and 2 are present.

Table 8-9: Range 2

Parameter
Value
Accuracy



Normal condition
Extreme condition

CPICH_Ec/Io
dB
( 6 
( 6

8.1.6.2
Absolute accuracy requirement

The measurement period is in CELL_DCH state [ 150 ms] for intra frequency measurements and [480 ms] for inter frequency measurements. For CELL_FACH  state the measurement period is [600 ms].

Absolute accuracy case only one carrier is applied (Cell 1).

Table 8-14: Range 1

Parameter
Value
Accuracy



Normal condition
Extreme condition

Io
dBm
( 4
( 7

Table 8-15: Range 2

Parameter
Value
Accuracy



Normal condition
Extreme condition

Io
dBm
( 6 
( 9

8.1.7
GSM carrier RSSI

NOTE:
The measurement is for Inter radio access technology (RAT) handover.

For terminals supporting this capability.

The accuracy requirement is specified in GSM 05.08.

The measurement period in CELL_DCH state is [480 ms], and in CELL_FACH  state [960 ms].
[The GSM reporting period is 480 ms. In case of parallel measurements, the reporting period of each single neighbour can be a multiple of 480 ms, and the reporting period of each neighbour can be irregular.]

9.1
General

The UE shall be able to perform parallel measurements according to table 9-2.

In addition to the requirements in table 9-2 the UE shall in parallel, in state CELL_DCH, also be able to measure and report the quantities according to table 9-1.

Table 9-1

Measurement quantity
Number of parallel measurements possible to request from the UE


Transport channel BLER
[1] per TrCh











UE transmitted power
[1]


UE Rx-Tx time difference
[1] including timing to all radio links in active set


SFN-SFN observed time difference type 2
[]


UE GPS Timing of Cell Frames for LCS
[]


Editors Note: The precence of the measurements for location services needs to be revised.

9.2
Parallel Measurement Requirements










































Table 9-2 shall be read as follows:

If the UE receives a neighbour list of 

not more than X1 cells on Freq. #0 and 

not more than X2 cells on Freq. #1 and 

not more than X3 cells on Freq. #2 and 

not more than X4 GSM cells,

the UE L1 shall be able to deliver


Y1 CPICH measurements on Freq. #0 and


Y2 CPICH measurements on Freq. #1 and


Y3 CPICH measurements on Freq. #2 and


Y4 UTRAN carrier RSSI measurements on Freq. #0 and


Y5 UTRAN carrier RSSI measurements on Freq. #1 and


Y6 UTRAN carrier RSSI measurements on Freq. #2 and


Y7 GSM carrier RSSI measurements (BSIC verified)


Y8 GSM carrier RSSI measurements (BSIC non-verified)
with the periodicity given by the measurement periods in section 8 and accuracy requirements given in section 8.
Xn and Yn are numbers taken from the same column in Table 9-2.

Table 9-2: UE Layer 1 parallel measurement capability

Scenario (see annex B)

1a
2b
2c
3a
4b
4c

Neigbour list size
X1
Freq #0
[32]
[24]
[24]
[24]
[24]
[24]


X2
Freq #1
[0]
[12]
[12]
[0]
[12]
[12]


X3
Freq #2
[0]
[0]
[12]
[0]
[0]
[12]


X4
GSM (any band / carrier)
[0]
[0]
[0]
[20]
Note4
[12]
[8]

Parallell measurement requirements
Y1
CPICH meas. Freq#0
[6]
[6]
[6]
[6]
[6]
[6]


Y2
CPICH meas. Freq#1
[0]
[6]
[4]
[0]
[6]
[3]


Y3
CPICH meas. Freq#2
[0]
[0]
[4]
[0]
[0]
[3]


Y4
UTRAN carrier RSSI Freq #0
[1]
[1]
[1]
[1]
[1]
[1]


Y5
UTRAN carrier RSSI Freq #1
[0]
[1]
[1]
[0]
[1]
[1]


Y6
UTRAN carrier RSSI Freq #2
[0]
[0]
[1]
[0]
[0]
[1]


Y7
GSM RSSI, BSIC non-verified
[0]
[0]
[0]
[]
[]
[]


Y8
GSM RSSI, BSIC verified
[0]
[0]
[0]
[]
[]
[]

Note 1: 
Although table 9-2 puts requirements on L1, these requirements can be verified from L3 with a filter coefficient =0, in the higher layer filter.
Note 2:
Compressed mode reference pattern 2.1 is assumed for the requirements in table 9-2. If other compressed mode patterns are used, the UE L1 shall deliver as many measurements as possible.
Note 3:
In table 9-2, CPICH measurements can be either the CPICH Ec/Io or the CPICH RSCP measurement.
Note4:
This figure will be checked after the BSIC definition is resolved.





































































































































Annex B (Informative):
Scenario Description for Parallel Measurements
The following table gives a brief explanation on which scenarios that have been used to set up the parallel measurement requirements.
General Assumptions

· Freq. #0, #1 and #2 are arbitrary UMTS frequencies, assigned for one operator.

· The UE is assumed to have the active set on Freq. #0
Case
Network scenario
Number of UMTS carriers present
Neigbour List Size




Freq. #0
Freq. #1
Freq. #2
GSM

1a
single carrier UMTS network with no interaction with GSM networks or other UMTS networks
1
32
0
0
0

2b
multi carrier UMTS network with no interaction with GSM networks
2
24
12
0
0

2c

3
24
12
12
0

3a
single carrier UMTS network together with a GSM network
1
24
0
0
20

4b
multi carrier UMTS network together with a GSM network
2
24
12
0
12

4c

3
24
12
12
8
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