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1
Introduction
We have the minutes for event 2x reporting as below:

=> we agree that this should be done with a new inter-freq meas event. 

- FFS: whether new event 2X (change of best cell)  can be configured on all secondary downlink frequency or at most one.

- FFS. Whether this is linked to inter-freq meas without CM capability bit

- FFS: how is the initialisation of the AS done, reporting of the 2ndary freq is this cell (as it has been on the freq)

- A wayforward paper is to be proposed, with stage 3 details. With description of how this will work

This is a way forward for Event 2x on the secondary downlink frequency, with addressing FFS and some stage-3 details discussed at the RAN2#85bis meeting.
2
Event 2x on the secondary downlink frequency
There are the following FFSs and the corresponding analysis.
1) The naming of the new inter-frequency measurement event
Currenlty there are already Event 2a, 2b, 2c, 2d, 2e and 2f, so the new event is suggested to be defined as Event 2g, e.g. change of best cell on the secondary downlink frequency.
Proposal 1: Event 2g is introduced and defined as change of best cell on the secondary downlink frequency.
2) Applying Event 2x
Event 2x can be applied only to the secondary frequency, which has the configured HS-DSCH cell. Otherwise, a UE will not have any baseline, with which other cells on the same frequency can be compared and reported.

Proposal 2: Event 2x is applicable only to the secondary downlink frequency with configured HS-DSCH operation.
3) how Event 2x will work (and how is the initialisation of the AS done, reporting of the 2ndary freq is this cell (as it has been on the freq))
For Event 2x configuration:
The inter-frequency measurement control IEs can be considered, such as:
· 10.3.7.13
Inter-frequency cell info list
· 10.3.7.14
Inter-frequency event identity (two spare values are needed, and one could be used for Event 2x)

· 10.3.7.16
Inter-frequency measurement (including objects list, measurement quantity, …)
· 10.3.7.18
Inter-frequency measurement quantity (CHOICE intra-frequency measurement quantity or inter-frequency measurement quantity)
· 10.3.7.19
Inter-frequency measurement reporting criteria (the configuration of Event 2x)

For Event 2x definition:

The UE shall firstly create a variable TRIGGERED_2X_EVENT related to event 2x, which shall initially contain the best cell in the virtual active set. An example is shown in 5.1.

For Event 2x reporting:

The following IEs could be considered:
· 10.3.7.15
Inter-frequency measured results list (including Frequency info, Inter-frequency cell measurement results)

· 10.3.7.17
Inter-frequency measurement event results (including event id, Cell measurement event results)

Observation 1: Event 2x could be defined based on the general analysis on configuration, definition and reporting procedures.
4) whether new event 2X (change of best cell) can be configured on all secondary downlink frequency or at most one
The following figure shows the differences between the two options. In case that the small cells are deployed on three frequencies (f2, f3 and f4), for the option "at most one", the network could select one downlink frequency for Event 2x configuration; for the option "all secondary downlink frequency", the network could select at most three downlink frequencies for Event 2x configurations.
For both options, the intention is the same, i.e. the UE could find an appropriate neighbour small cell and report it to the network, and then the network could make a decision on serving cell change. The differences between two options are on small cell deployments, network complexity and UE complexity. An example is provided in figure 1.
It is also noted that, in case that the small cells are only deployed on one frequency, the network will definitely select at most one frequency for Event 2x.
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Figure 1: an example of mobility procedure for Event 2x
Proposal 3a: Event 2x can be configured on more than one secondary frequency.
Currently the IE "Inter-frequency measurement reporting criteria" are considered for all configured inter-frequencies, and if proposal 3a is agreed, there is a need to add a frequency info list in this IE in order to indicate one or multiple frequencies that require Event 2x configuration.
Taking Proposal 2 into account, it becomes evident that for instance DC-HSDPA capable UE cannot be configured with more than one secondary frequency and thus does not have to support this new event type on other frequencies. Similarly, 3C-HSDPA capable UE does not have to support the new event type on more than two secondary frequencies, and so on. Thus, RAN2 could consider a simple approach that the maximum number of secondary frequencies with the new event event type can be governed/limited by the maximum number of configured secondary carriers supported by a UE.
One solution is that the UE could indicate the number of measured frequencies on Event 2x.
Proposal 3b: The UE could indicate the number of measured frequencies on Event 2x it supports, and the number shall not exceed the number of secondary frequencies the UE supports.

By introducing Event 2x, there may be multiple new measurement events reporting from different frequencies, so the network may face a challenge to find spare measurement IDs to perform all the needed RRM functions. Thus, introduction of Event 2x may require a UE to support "Extended measurements Support" feature.
	Extended measurements Support
	CV-not_iRAT_HoInfo
	
	Enumerated

(TRUE)
	TRUE means that the UE supports the extended measurement identity range 17 to 32.
	REL-9


Proposal 4: A UE supporting Event 2x reporting shall also include the capability bit "Extended measurements Support".
5) Whether this is linked to inter-frequency measurement without CM capability bit
As we discussed in the previous paper as below (R2-140167), currently the network has to rely on the inter-frequency measurements to find a neighbour small cell, and it normally requires compressed mode.
Based on the existing mechanism, compressed mode is needed and it will take some time for the UE to detect neighbor cells on F2. However, compressed mode has so many drawbacks, such as introducing interference and normal data transmission is impacted.
In addition, in Rel-11 there was a capability bit as below.
	Inter-frequency measurements on configured carriers without compressed mode
	CV-not_iRAT_HoInf
	
	Enumerated (TRUE)
	TRUE means that the UE does not require compressed mode for measurements on the frequencies which are configured for HS-DSCH operation and associated with the secondary serving HS-DSCH cells.
	REL-11


So there may be two options regarding Event 2x capability.

Option 1): the capability of Event 2x is coupled with Rel-11 capability bit (as shown above)
Option 2): the capability of Event 2x is not coupled with Rel-11 capability bit (as shown above), and it means that if the UE supports Event 2x but not support the above capability bit, it still needs compressed mode to perform cell measurements for Event 2x, and if the UE supports Event 2x and the above capability bit, then compressed mode is not needed on the Event 2x
It is seen that option 1) is better than option 2) as the inter-frequency measurements could be optimized.
Proposal 5: The capability of Event 2x is coupled with the capability bit "Rel-11 Inter-frequency measurements on configured carriers without compressed mode".
3
Conclusion
This contribution made couple of proposals for the standardisation of Event 2x configuration and reporting.
Proposal 1: Event 2g is introduced and defined as change of best cell on the secondary downlink frequency.
Proposal 2: Event 2x is applicable only to the secondary downlink frequency with configured HS-DSCH operation.
Observation 1: Event 2x could be defined based on the general analysis on configuration, definition and reporting procedures.
Proposal 3a: Event 2x can be configured on more than one secondary frequency.
Proposal 3b: The UE could indicate the number of measured frequencies on Event 2x it supports, and the number shall not exceed the number of secondary frequencies the UE supports.

Proposal 4: A UE supporting Event 2x reporting shall also include the capability bit "Extended measurements Support".
Proposal 5: The capability of Event 2x is coupled with the capability bit "Rel-11 Inter-frequency measurements on configured carriers without compressed mode".
4
Others
4.1
An example of Event 2x

The following is referenced from Event 2c with necessary changes (highlighted).

Event 2x: change of best cell on the secondary downlink frequency
When an inter-frequency measurement configuring event 2x is set up, the UE shall:

1>
create a variable TRIGGERED_2X_EVENT related to that measurement, which shall initially contain the best cell in the virtual active set on the indicated frequency when the measurement is initiated;

1>
delete this variable when the measurement is released.
1>
As soon as the best cell in the active set has been evaluated by the UE (and stored in the TRIGGERED_2X_EVENT variable) and provided that there is more than one cell in the virtual active set,  trigger an immediate measurement report with IEs set as below:

2>
set in "inter-frequency measurement event results"; "Inter-frequency event identity" to "2x" and "cell measurement event results" to the CPICH info of the primary CPICH stored in the TRIGGERED_2X_EVENT variable;

2>
set the IE "measured results" and the IE "additional measured results"
When event 2x is configured in the UE, the UE shall:

1>
if IE "useCIO" is present and its value is TRUE, take into account the Cell Individual Offset for evaluation of the Equation 1 and 2, otherwise do not take it into account.
1>
if "Measurement quantity" is "pathloss" and Equation 1 below is fulfilled for a primary CPICH that is not stored in "Best cell" in variable BEST_CELL_2X_EVENT, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 2 below is fulfilled for a primary CPICH that is not stored in "Best cell" in variable BEST_CELL_2X_EVENT:

NOTE:
If the equations are simultaneously fulfilled for more than one primary CPICH, the UE should report only one event 2X on the indicated frequency, triggered by the best primary CPICH.

2>
if all required reporting quantities are available for that cell, and if the equations have been fulfilled for a time period indicated by "Time to trigger" and if IE "Triggering condition" is absent or if it is present and that primary CPICH is part of cells allowed to trigger the event according to "Triggering condition":

3>
set "best cell" in the variable BEST_CELL_2X_EVENT to that primary CPICH that triggered the event;

3>
send a measurement report with IEs set as below:
4>
set in "inter-frequency measurement event results":

5>
"inter-frequency event identity" to "2x"; and

5>
"Frequency info" to that non-used frequency; and

5>
"Cell measurement event results" to the CPICH info of the primary CPICH that triggered the report; and

5>
if the frequency triggered the event due to considering detected set cells:

6>
set the IE "Detected Set Trigger".

4>
set the IE "measured results" and the IE "additional measured results".

This event is only applicable to the CELL_DCH state. Upon transition to CELL_DCH the UE shall:

1>
set "best cell" in the variable BEST_CELL_2X_EVENT to the best cell of the primary CPICHs included in the virtual active set.

Equation 1 (Triggering condition for pathloss)
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(Note: currently for inter-frequency measurements, only CPICH RSCP and Ec/N0 are considered. Even if there is the IE "intra-frequency measurement reporting criteria" in the IE "inter-frequency measurement", it is not used due to the crrent specification TS 25.331. So it may need further discussion that whether pathloss should also be considered for Event 2x evaluation.)
Equation 2 (Triggering condition for all the other measurement quantities)
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The variables in the formula are defined as follows:

MNotBest is the measurement result of a cell not stored in "best cell" in the variable BEST_CELL_2X_EVENT.

CIONotBest is the cell individual offset of a cell not stored in "best cell" in the variable BEST_CELL_2X_EVENT.

MBest is the measurement result of the cell stored in "best cell" in variable BEST_CELL_2X_EVENT.

CIOBest is the cell individual offset of a cell stored in "best cell" in the variable BEST_CELL_2X_EVENT.

H2x is the hysteresis parameter for the event 2x.

If the measurement results are pathloss or CPICH-Ec/No then MNot Best and MBest are expressed as ratios.
An example of triggering condition for Event 2x
	Triggering condition 2 (currently it is mandatory for Event 1a or 1e, and it is optional for Event 1d)
	Enumerated(
	Triggering condition
	Enumerated(

	
	Active set cells
	
	Virtual Active set cells

	
	Monitored set cells
	
	Monitored set on non-used frequency

	
	Active set cells and monitored set cells
	
	Virtual Active set cells and monitored set on non-used frequency

	
	Detected set cells
	
	Detected set on non-used frequency

	
	Detected set cells and monitored set cells
	
	Detected set on non-used frequency and monitored set on non-used frequency

	
	)
	
	)
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