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Background

The UE behaviour when the CELL_INFO_LIST does not contain all the active set cells was originally discussed at RAN2#29. RRC CR 1478 proposed to add the following text, 'Active set cells which are not included in CELL_INFO_LIST shall not be considered for any measurement'. At RAN#16, a revision of CR 1478 was agreed without this change and the issue was referred back to RAN2 for further discussion.

Review of current specifications

There are a number of different cases that could result in the situation where the active set cells are not present in the CELL_INFO_LIST. These cases are described below:

1 -
Following an Inter-RAT handover to UMTS, the UE has an active set but no measurement control information and no CELL_INFO_LIST. It is clear that the UE can perform no measurements until a MEASUREMENT CONTROL is received.

2 -
Following a transition to CELL_DCH state before the UE has read SIB 11/12 from its serving cell, the UE has an active set but no measurement control information and no CELL_INFO_LIST. Again, in this case it is clear that the UE can perform no measurements until a MEASUREMENT CONTROL is received

3 -
Following an inter-frequency blind handover, the new active set cell(s) on the target frequency will not be included in the CELL_INFO_LIST. Section 8.2.2.3 states that UEs must be able to support such a blind handover. Also section 8.3.5 states that at inter-frequency hard handover, the UE stops intra and inter-frequency measurements until a MEASUREMENT CONTROL is received (this applies also for normal inter-frequency hard handover and not just for blind handover).

4 -
If the network uses ACTIVE SET UPDATE to add a cell not included in CELL_INFO_LIST to the active set (i.e. a 'blind' active set update). The active set update procedure in 25.331 does not forbid this scenario. However, from a measurement perspective, this case is not completely specified as there are parameters (such as cell individual offset) that will not be known for the new active set cell. Also it is not clear on what information the network could make the decision to add this cell to the active set.

5 -
If the network uses ACTIVE SET UPDATE to add a cell which is not included in CELL_INFO_LIST, but which has been reported to the network as a detected set cell, to the active set. This is similar to case 4 above but in this case it is clear that the network does have a measurement report on which to base an active set update decision. It should be noted that the RAN4 specifications do not include any requirements for the detection and reporting delay of detected set cells, although when a UE does send a report then the network should be able to rely on the contents of that report.

6 -
If the network sends a MEASUREMENT CONTROL that removes a cell that is currently in the active set from the CELL_INFO_LIST. This would be very strange network behaviour and it seems to be safe to assume that this will not happen in a correctly functioning network.

Note that in the first 3 cases, it is assumed that when the MEASUREMENT CONTROL message is received it will include the active set cells in the CELL_INFO_LIST. It is not clear what the UE should do if the MEASUREMENT CONTROL message does not update the CELL_INFO_LIST appropriately.

In cases 4 and 5, it is assumed that the network will follow the ACTIVE SET UPDATE with a MEASUREMENT CONTROL that adds this new cell to the CELL_INFO_LIST.

Discussion

From the 6 cases described in the previous section, the first 3 cases seem to be well specified, although the assumption that the MEASUREMENT CONTROL message will add the active set cells to the CELL_INFO_LIST could be stated.

The final case seems to be a network error case and it is probably not worth specifying the handling in any more detail.

Considering case 4 above, it is not obvious that it is a realistic scenario for the network to add a cell to the active set without any measurement report from the UE. Given this, it does not seem necessary at this stage of release 99 development to add extra UE requirements to enable a UE to handle this.

Case 5 is very similar to case 4 except that the cell has been reported as detected set cell. However, since the introduction of the concept of detected set cells into the specifications it has been the understanding of RAN2 that this reporting is not intended to be used for the updating of the active set but instead used for optimising cell planning, optimising the contents of neighbour lists, etc. This understanding is captured in an LS that we sent to RAN4 (R2-99k98) at the time. Again, at this stage of release 99 development, it does not seem necessary to extra requirements needed to completely specify this mechanism.

Proposal

Our preferred approach is that we state clearly in the specification that the UE behaviour is unspecified when the network uses ACTIVE SET UPDATE to add a cell to the active set that is not part of the CELL_INFO_LIST. A CR containing this proposal was submitted to RAN plenary. However, if there is a requirement to be able to add cells that are not present in CELL_INFO_LIST to the active set then it is proposed that the UE does not measure and report on that cell until a MEASUREMENT CONTROL message is received. This implies that following the active set update, the network should then send a MEASUREMENT CONTROL to update the CELL_INFO_LIST appropriately.

Furthermore, it is proposed that after the UE has received and processed an intra-frequency  MEASUREMENT CONTROL message the CELL_INFO_LIST should contain all cells currently in the active set, otherwise the UE behaviour is unspecified. This captures the assumption that is needed for cases 1-3 (it also captures the assumption for case 6). This proposal is also contained in the attached draft CR.
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8.3.4.3
Reception of an ACTIVE SET UPDATE message by the UE

Upon reception of an ACTIVE SET UPDATE message the UE shall act upon all received information elements as specified in 8.6, unless specified otherwise in the following. The UE shall:

1>
first add the RLs indicated in the IE "Radio Link Addition Information";

1>
remove the RLs indicated in the IE "Radio Link Removal Information". If the UE active set is full or becomes full, an RL, which is included in the IE "Radio Link Removal Information" for removal, shall be removed before adding RL, which is included in the IE "Radio Link Addition Information" for addition;

1>
perform the physical layer synchronisation procedure as specified in [29];

1>
if the IE "TFCI combining indicator" associated with a radio link to be added is set to TRUE:

2>
if a DSCH transport channel is assigned and there is a 'hard' split in the TFCI field:

3>
configure Layer 1 to soft-combine TFCI (field 2) of this new link with those links already in the TFCI (field 2) combining set.

1>
set the IE "RRC transaction identifier" in the ACTIVE SET UPDATE COMPLETE message to the value of "RRC transaction identifier" in the entry for the ACTIVE SET UPDATE message in the table "Accepted transactions" in the variable TRANSACTIONS; and

1>
clear that entry;

1>
transmit an ACTIVE SET UPDATE COMPLETE message on the uplink DCCH using AM RLC without waiting for the Physical Layer synchronisation;

1>
the procedure ends on the UE side.

If an ACTIVE SET UPDATE message adds a cell to the active set that is not included in the variable CELL_INFO_LIST the UE shall not consider this cell for measurements and event evaluation until it receives a MEASUREMENT CONTROL message that adds the cell to the variable CELL_INFO_LIST.
8.4
Measurement procedures

8.4.0
Measurement related definitions

UTRAN may control a measurement in the UE either by broadcast of SYSTEM INFORMATION and/or by transmitting a MEASUREMENT CONTROL message.

The following information is used to control the UE measurements and the measurement results reporting:

1.
Measurement identity: A reference number that should be used by the UTRAN when setting up, modifying or releasing the measurement and by the UE in the measurement report.

2.
Measurement command: One out of three different measurement commands.

-
Setup: Setup a new measurement.

-
Modify: Modify a previously defined measurement, e.g. to change the reporting criteria.

-
Release: Stop a measurement and clear all information in the UE that are related to that measurement.

3.
Measurement type: One of the types listed below describing what the UE shall measure.

Presence or absence of the following control information depends on the measurement type

4.
Measurement objects: The objects on which the UE shall measure measurement quantities, and corresponding object information.

5.
Measurement quantity: The quantity the UE shall measure on the measurement object. This also includes the filtering of the measurements.

6.
Reporting quantities: The quantities the UE shall include in the report in addition to the quantities that are mandatory to report for the specific event.
7.
Measurement reporting criteria: The triggering of the measurement report, e.g. periodical or event-triggered reporting.

8.
Measurement Validity: Defines in which UE states the measurement is valid.

9.
Measurement reporting mode: This specifies whether the UE shall transmit the measurement report using AM or UM RLC.

10.
Additional measurement identities: A list of references to other measurements. When this measurement triggers a measurement report, the UE shall also include the reporting quantities for the measurements referenced by the additional measurement identities.

All these measurement parameters depend on the measurement type and are described in more detail in clause 14.

The different types of measurements are:

-
Intra-frequency measurements: measurements on downlink physical channels at the same frequency as the active set. A measurement object corresponds to one cell. Detailed description is found in subclause 14.1.

-
Inter-frequency measurements: measurements on downlink physical channels at frequencies that differ from the frequency of the active set. A measurement object corresponds to one cell. Detailed description is found in subclause 14.2.

-
Inter-RAT measurements: measurements on downlink physical channels belonging to another radio access technology than UTRAN, e.g. GSM. A measurement object corresponds to one cell. Detailed description is found in subclause 14.3.

-
Traffic volume measurements: measurements on uplink traffic volume. A measurement object corresponds to one cell. Detailed description is found in subclause 14.4.

-
Quality measurements: Measurements of downlink quality parameters, e.g. downlink transport block error rate. A measurement object corresponds to one transport channel in case of BLER. A measurement object corresponds to one timeslot in case of SIR (TDD only). Detailed description is found in subclause 14.5.

-
UE-internal measurements: Measurements of UE transmission power and UE received signal level. Detailed description is found in subclause 14.6.

-
UE positioning measurements: Measurements of UE position. Detailed description is found in subclause 14.7.
The UE shall support a number of measurements running in parallel as specified in [19] and [20]. The UE shall also support that each measurement is controlled and reported independently of every other measurement.

Cells that the UE is monitoring are grouped in the UE into three mutually exclusive categories:

1.
Cells, which belong to the active set. User information is sent from all these cells. In FDD, the cells in the active set are involved in soft handover. In TDD the active set always comprises one cell only.

2.
Cells, which are not included in the active set, but are included in the CELL_INFO_LIST belong to the monitored set.
3.
Cells detected by the UE, which are neither in the CELL_INFO_LIST nor in the active set belong to the detected set. Reporting of measurements of the detected set is only applicable to intra-frequency measurements made by UEs in CELL_DCH state.

If the IE "Cells for measurement" has been included in MEASUREMENT CONTROL or System Information Block type 11 or System Information Block type 12, only monitored set cells explicitly indicated for a given intra-frequency (resp. inter-frequency, interRAT) measurement by the IE "Cells for measurement" shall be considered for measurement. If the IE "Cells for measurement" has not been included in MEASUREMENT CONTROL or System Information Block type 11 or System Information Block type 12, all of the intra-frequency (resp. inter-frequency, inter RAT) cells stored in the variable CELL_INFO_LIST shall be considered for measurement.
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