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1 Introduction

Currently there is no described method how a UE that listens to FACH shall do inter-frequency measurements without loosing FACH messages. This paper discusses different solutions and alternatives to include that possibility.

2 Discussion

Currently in the 3GPP specifications only some text is included regarding measurements on other frequencies for UEs listening to secondary CCPCH and e.g. FACH. In RRC there is support of inter-frequency neighbours in system information both for connected and idle mode. However, there is no clear statement how the UE shall perform these measurements only monitoring one frequency since, no compressed mode is available on secondary CCPCH.

A UE that listens to secondary CCPCH can be in one of three different states in connected mode (idle mode is not considered here), CELL_PCH, URA_PCH or CELL_FACH.

In CELL_PCH and URA_PCH all UEs has a minimum DRX cycle length of 4 frames (DRX cycle length coefficient = 2) giving the UE plenty of time to do measurements on other frequencies without loosing PCH messages.

For UEs in CELL_FACH on the other hand there is today no possibility for a UE to do inter-frequency measurements without loosing FACH messages. This is because the UE can not know in advance if a specific secondary CCPCH will contain a PCH message (in case of mapped to same S-CCPCH as FACH) or a FACH message addressed to the UE in question. This means that the UE has to listen to all secondary CCPCH frames constantly.

In the following subsection three different alternative solutions of how the UE shall do inter-frequency measurements in CELL_FACH state are discussed. Of course there are more alternatives than the described.

2.1 Alternative 1 “UE controlled measurement occasions”

Instead of describing a way of when the UEs are allowed to perform inter-frequency measurements a requirement is set on the amount of frames that the UE is allowed to miss in CELL_FACH state. This means that the UE once in a while changes frequency and does measurements, and then returns to its FACH frequency. If UTRAN at that time sends messages to this UE, these messages can not be received by the UE.

If this alternative is chosen there is not a strong need to include text in 25.331 in order to cover this. Instead a requirement shall be included in TSG-RAN WG4 specifications.

From a system capacity point of view this seems to be one of the worst solutions since, UTRAN in some cases waste capacity on the secondary CCPCH, sending to UEs that does not listen.

2.2 Alternative 2 “UTRAN controlled measurement occasions”

Instead of letting the UE do measurements autonomously the measurements are scheduled by UTRAN. This means that to UEs in CELL_FACH UTRAN indicate in the current frame that there will be a measurement opportunity in a subsequent frame. These “empty” frames when all UEs are performing measurements does not containing any FACH messages, although these frames can be used for e.g. PCH messages.

There are several ways to indicate these measurement occasions. An easy way would be to have a bit stating if the next frame is going to be empty or not. This will however, require some bits at L1 and will therefor be a waste of capacity and effect the current frame formats. Because of this it is not a preferable way to do the indications of measurement occasions.

Another solution can be to add an extra configuration parameter signalled to the UE when configuring the transport format combinations. This parameter shall indicate if the next frame will be empty (possible to be used for inter-frequency measurements) or not. However, that TFCI and frame carrying a frame with such a TFCI can be used to transmit that TFCIs Secondary CCPCH data.

Below is a simple example and a table with what is signalled to the UE in case of one FACH and one PCH mapped onto one Secondary CCPCH.

Block size

FACH
# Blocks

FACH
Block size

PCH
# Blocks

PCH
TFC
Measurement occasion in next frame
TFCI

300
1
N.A.
0
1
No
1

300
1
N.A.
0
1
Yes
2

600
1
N.A.
0
2
No
3

600
2
N.A.
0
3
No
4

N.A.
0
300
1
4
No
5

N.A.
0
N.A.
0
5
No
6

On that Secondary CCPCH the following could then appear
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With this method one extra TFCI is needed. There is also a need to see to it that the TFC mapped to that TFCI is frequently appearing on the Secondary CCPCH in order for UTRAN to be able to schedule a measurement occasion with as little restraints as possible. This will also mean a more complex scheduling problem on the FACH.

An identified problem by stating in one frame what is going to appear in a sequential frame is that errors could propagate from one frame to the next and so on. However, compared to alternative 1 this scheme will always perform slightly better.

2.3 Alternative 3 “Configured discontinuous reception”

Instead of letting the UE decide totally autonomously, UTRAN gives each UE inter-frequency measurement occasions in a similar manner as the DRX cycle in CELL_PCH, URA_PCH or idle mode. In these measurement occasions the UE is not required to listen at the FACH since UTRAN should not send FACH messages to that UE in those specific frames.
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In this way UTRAN can use the capacity available on the secondary CCPCH when a UE is doing inter-frequency measurements. In order to gain the most on these gaps the measurement occasions should have the same periodicity as the DRX cycle for most of the UEs. However, if there is a large number of inter-frequency neighbours to measure there could be a need for intermediate measurement occasions compared to the normal DRX cycle.

Also this alternative will mean a more complex scheduling problem on the FACH compared to alternative 1.

3 Proposal

There is a need for UEs to do inter-frequency measurements also in CELL_FACH state. Alternative 3 gives flexibility and efficient use of the downlink channel without changing any frame formats or limiting the number of TFCI values. Therefor Alternative 3 is proposed.

A formal CR will be provided if a conclusion is agreed.
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