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1 Introduction

This document discusses the different number of events that can be needed simultaneously in the UE. We use a long term network perspective trying to predict minimum requirements, in order to make sure that the proposed values are reasonable and future proof.

This contribution limit’s itself to only discuss FDD and FDD+GSM UEs. Additional requirements might be needed for a dual mode UE (FDD+TDD).

For reader’s convenience, Annex A contains a list of all requirements defined in [25.331].

2 Rationale

2.1 Intra frequency

A typical handover algorithm would make use of up to four events: event 1A, event 1B, event 1C and event 1D. Typically, these events will be reported with CPICH Ec/Io as measurement quantity.

In addition, as a part of decision for the need of compressed mode or for neighbour list optimisation, event 1E and event 1F can be needed. Typically, these events will be reported with CPICH RSCP as measurement quantity.

Finally, an operator should have the possibility to monitor some measurement quantity (in order to for example evaluate the coverage in an area). This means that the UE should be able to monitor one additional event (or periodic reporting) for one measurement quantity.

Conclusion: Intra frequency=7

2.2 Inter frequency

For inter frequency measurements event 2A can always be used to track which is the best frequency. Event 2D and 2F can be used to control the usage of compressed mode. In addition, either event 2B or a combination of event 2C and 2E is required. In total 5 events are needed to cover these possibilities.

[25.331] contains requirements on the UE to keep track of a virtual active set, which is updated with the events 1A, 1B and 1C. These need to be handled as well.

Conclusion: Inter frequency=5 of event 2A-2F + 3 of event 1A-1C.

2.3 Inter RAT (previously called Inter system)

For inter system measurements either event 3A and event 3D or a combination of event 3B, 3C and 3D seems feasible. Event 3B and event 3C can also be used for deciding whether the compressed mode shall be stopped or not.

Conclusion: Inter RAT=3

2.4 Traffic Volume Measurements

For traffic volume measurements, it exist two events, both of them needs to be activated in order for the channel type switching to know when to switch. This has to be done on each transport channel.

According to [25.331] the UE shall in addition track also the total UE buffer payload. 

Conclusion: Traffic Volume Measurements=2 + 2 / Trp Ch

2.5 Quality Measurements

The quality measurements can only measure BLER. It seems likely that an operator would like to observe the long term BLER (as quality control with periodical reporting) and at the same time have an event triggered fast if the BLER starts to be bad. This has to be done on each Transport Channel.

Conclusion: Quality Measurements=2 / TrpCh

2.6 UE Internal Measurements

For UE Internal Measurements, there are five events that has to be always used by the network: 6F and 6G (regarding the Rx-Tx time difference) in order to cope with drifting RLs. Especially, as this can not be corrected for in the network. 6C, 6D and 6E in order to discover situations where the UE RF parts can no longer function as intended.

In addition, on operator would for planning and optimisation reasons like to monitor event 6A and 6B or one event and periodical reporting of the UL power.

Conclusion: UE Internal Measurements=7

2.7 UP Measurements (previously called LCS Measurements)

LCS measurements are typically done on a slower time scale than what is needed for support of RRM. For that reason, the network should be able to configure / re-configure these measurements. Two should be enough.

Conclusion: LCS Measurements=2

2.8 Additional Measurements

Additional measurements can be requested as a part of a measurement report, when the measurement report was triggered by another event. This means that if for example a report is triggered by event 1D “Change of best cell”, the network can have requested the UE to in the same report include UE Tx power as an additional measurement. This can be used by the operator to verify the DL/UL power balance for which he has planned the system.

As an additional measurement is just attached to a normal event triggered report, it does not require event evaluation in itself. We conclude that there is no need to add extra requirements for the additional measurements. This shall be included in the other measurement requirements as described above.

Conclusion: Additional measurements = To be removed from table.

2.9 General limitations

Due to that the requirements above expresses minimum requirements that are needed from a network perspective, a limitation of the total number of measurements can not be smaller than the figures above. In order to introduce flexibility, we propose to add one measurement to the measurement categories: intra-frequency, inter-frequency and inter RAT. We then introduce a limitation, keeping the total number of measurements at the minimum level described above.

This solution will provide flexibility in terms of making it possible for the network operator to trade one measurement in one measurement category to another measurement in another measurement category.

Traffic volume and quality measurements are performed per traffic channel. As the number of traffic channels and the number of available measurements ids may become very large. For that reason we also propose to limit the sum of traffic volume and quality measurement to, in total not exceed, 16 events.

Conclusion: The sum of Intra frequency, inter frequency and inter RAT shall not exceed 18. The sum of traffic volume and quality measurements shall not exceed 16.

3 Proposal

The attached CR contains the proposed changes

4 References

[25.331]
TSG RAN WG2, “RRC Specification”, version 3.5.0

Annex A – List of events defined in 25.331

Event
Name
Comment

1A
A Primary CPICH enters the reporting range


1B
A primary CPICH leaves the reporting range


1C
A non-active primary CPICH becomes better than an active primary CPICH


1D
Change of best cell


1E
A Primary CPICH becomes better than an absolute threshold


1F
A Primary CPICH becomes worse than an absolute threshold


1G
Change of best cell (TDD)
TDD only

1H
Timeslot ISCP below a certain threshold (TDD)
TDD only

1I
Timeslot ISCP above a certain threshold (TDD)
TDD only

2A
Change of best frequency.


2B
The estimated quality of the currently used frequency is below a certain threshold and the estimated quality of a non-used frequency is above a certain threshold.


2C
The estimated quality of a non-used frequency is above a certain threshold


2D
The estimated quality of the currently used frequency is below a certain threshold


2E
The estimated quality of a non-used frequency is below a certain threshold


2F
The estimated quality of the currently used frequency is above a certain threshold


3A
The estimated quality of the currently used UTRAN frequency is below a certain threshold and the estimated quality of the other system is above a certain threshold.


3B
The estimated quality of other system is below a certain threshold


3C
The estimated quality of other system is above a certain threshold


3D
Change of best cell in other system


4A
RLC buffer payload exceeds an absolute threshold


4B
RLC buffer payload becomes smaller than an absolute threshold


5A
 A predefined number of bad CRCs is exceeded


6A
The UE Tx power becomes larger than an absolute threshold


6B
The UE Tx power becomes less than an absolute threshold


6C
The UE Tx power reaches its minimum value


6D
The UE Tx power reaches its maximum value


6E
The UE RSSI reaches the UE's dynamic receiver range


6F
The UE Rx-Tx time difference for a RL included in the active set becomes larger than an absolute threshold


6G
The UE Rx-Tx time difference for a RL included in the active set becomes less than an absolute threshold


7A
The UE position changes more than an absolute threshold


7B
SFN-SFN measurement changes more than an absoulte threshold


7C
GPS time and SFN time have drifted apart more than an absolute threshold
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