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1 Introduction
In RAN2 #81bis, companies discussed several open issues regarding measurements on the secondary frequency in DC-HSUPA. The summary of the discussion was captured in [1]. In this paper, we further investigate the listed scenarios and open issues in [1] and give our proposals.
2 List of scenarios
2.1 Before the 2nd UL frequency is configured
In this scenario, the UE acts as the Rel-8 DC-HSDPA behavior, thus all valid configurations in DC-HSDPA also apply. Prior to the DC-HSUPA reconfiguration procedure, for the following measurement configurations:

a) inter-frequency measurement configured on the 2nd frequency – not started (CM not active)

b) inter-frequency measurement configured on the 2nd frequency –started (CM active)

c) inter-frequency measurement configured on the 2nd frequency –started (no compressed mode needed on adjacent frequency)

d) intra-frequency measurement configured on the 2nd UL frequency –not started
Use cases a), b), and c) are allowed. However, network can only configure c if the UE supports measurement on adjacent frequency w/o compressed mode.

Use case d) is not allowed. At this moment, the UE is not operation on DC-HSUPA and there is 2nd UL. So if a Measurement Control message (MCM) includes the IE “Intra-frequency cell info list on secondary UL frequency”, the UE may reject this configuration.
Proposal 1: if the network configures intra-frequency measurement on the “potential” 2nd frequency before DC-HSUPA is configured, the UE behaviour is unspecified.
2.2 After DC-HSUPA is configured

For the following measurement configurations:

a) inter-frequency measurement configured on the 2nd frequency.

b) inter-frequency measurement configured on the 2nd frequency – no compressed mode needed

c) inter-frequency measurement configured on the 2nd frequency –compressed mode needed – no compressed mode active.

d) intra-frequency measurements + inter-frequency measurements on the 2nd frequency

e) only intra-frequency measurements on the 2nd frequency

f) only inter-frequency measurements on the 2nd frequency

Use cases a) and d) are allowed.
Use case b) is allowed. According to the specification, the UE shall not use compressed mode to have inter-frequency measurement on the 2nd frequency when DC-HSUPA is configured. 

Use case c) shall not happen. As explained in b), the UE shall not use compressed mode.

Use case e) is allowed. However, without inter-frequency measurement, the UE cannot report the change of best frequency, i.e. event 2a. This may affect the system performance. Thus, this configuration is not preferred.

Use case f) is allowed. However, without intra-frequency measurement, the 2nd EDCH active set may not be correctly maintained. Thus this configuration is not preferred.

3 Measurements handling upon reconfiguration

3.1 Setup/configuration of the 2nd UL frequency
When the UE is configured from (DC-HSDPA-)HSUPA to DC-HSUPA, if the UE was configured with inter-frequency measurements on the 2nd frequency, the UE is able to continue to measure this frequency. There is no need to stop the measurement because the UE already has the proper configuration. Stop and restart measurement could increase the signaling overhead.
For intra-frequency measurement on the 2nd frequency, the network should use a new MCM to make configuration. For the variable CELL_INFO_LIST, the UE is not expected to copy the 2nd frequency information from the IE “Inter-frequency cell info” to the IE “Intra-frequency cell info on secondary UL frequency”

Proposal 2: if the UE performs inter-frequency measurement on the 2nd frequency before DC-HSUPA is configured, after configuration, the UE shall continue to perform the inter-frequency measurement on the 2nd frequency and the UE does not apply compressed mode.
Proposal 3: after the DC-HSUPA configuration, the UE does not start intra-frequency measurement on the 2nd frequency unless an MCM instructs the UE to do so.
3.2 Release/de-configuration of the 2nd UL frequency

When the UE is configured from DC-HSUPA to HSUPA, if the UE was configured with inter-frequency measurement on the 2nd frequency, the UE is able to continue to measure this frequency. There is no need  to stop the measurement and this help reduce signaling overhead.

For intra-frequency measurement on the 2nd frequency, the UE shall stop the measurement. However, the UE is not expect to locally clear the measurement configurations stored in CELL_INFO_LIST and MEASUREMENT_IDENTITY. This behavior intends to allow the network to fully control the configuration of the UE and to avoid potential out-of-sync between the two sides.

Proposal 4: if the UE performs inter-frequency measurement on the 2nd frequency before DC-HSUPA is released/de-configured, after configuration, the UE shall continue to perform the inter-frequency measurement on the 2nd frequency and the UE may need compressed mode.
Proposal 5: after the DC-HSUPA is de-configured, the UE stops intra-frequency measurement on the 2nd frequency and the UE retains the measurement configurations unless an MCM instructs the UE to clear this measurement and the IEs in CELL_INFO_LIST. 
3.3 Change of the 2nd frequency
In this scenario, we assume the primary cell does not change. This use case is similar to 3.2.
Proposal 6: if a reconfiguration changes the 2nd frequency and if the UE performed inter-frequency measurement on the “old” 2nd frequency, after the configuration, the UE shall continue to perform inter-frequency measurement on the “old” 2nd frequency and the UE needs compressed mode. For the “new” 2nd frequency, Proposal 2 applies.
Proposal 7: after the change of the 2nd frequency, the UE stops intra-frequency measurement on the “old” 2nd frequency and the UE retains the measurement configurations unless an MCM clears or overwrites this measurement and the IEs in CELL_INFO_LIST.
3.4 Change of the primary frequency
In the current specification, the following rules are specified when a hard handover with change of the frequency happens:

When performing hard handover with change of frequency, the UE shall::

1> clear the variable "Adjacent frequency info" and "Inter-band frequency info" if any of them is stored        in CELL_INFO_LIST.

1> stop all intra-frequency and inter-frequency measurement reporting on the cells listed in the variable CELL_INFO_LIST. Each stopped measurement is restarted when a MEASUREMENT CONTROL message is received with the corresponding measurement identity.
Note that there is no hard handover for the 2nd frequency because the mobility in DC-HSUPA only depends on the primary cell. So the above boxed texts do not apply to the frequency change of the 2nd frequency.

Proposal 8: when a hard handover with change of the frequency happens, the UE stops all inter- and intra-frequency measurements and the UE retains all measurement configurations. The network should use new MCMs to instruct the subsequent UE behaviours.
Proposal 9: the above boxed texts can be further clarified to only apply for the primary frequency change.
4 Conclusion
In this paper, we have listed possible configuration scenarios regarding the measurement on the 2nd frequency in DC-HSUPA. For these scenarios, we have the following proposals:


Proposal 1: if the network configures intra-frequency measurement on the “potential” 2nd frequency before DC-HSUPA is configured, the UE behaviour is unspecified.
Proposal 2: if the UE performs inter-frequency measurement on the 2nd frequency before DC-HSUPA is configured, after configuration, the UE shall continue to perform inter-frequency measurement on the 2nd frequency and the UE does not apply compressed mode.
Proposal 3: after the DC-HSUPA configuration, the UE does not start intra-frequency measurement on the 2nd frequency unless an MCM instructs the UE to do so.
Proposal 4: if the UE performed inter-frequency measurement on the 2nd frequency before DC-HSUPA is released/de-configured, after configuration, the UE shall continue to perform inter-frequency measurement on the 2nd frequency and the UE may need compressed mode.
Proposal 5: after the DC-HSUPA is de-configured, the UE stops intra-frequency measurement on the 2nd frequency and the UE retains the measurement configurations unless an MCM instructs the UE to clear this measurement and the IEs in CELL_INFO_LIST. The subsequent UE behaviours are instructed by MCMs.
Proposal 6: if a reconfiguration changes the 2nd frequency and if the UE performed inter-frequency measurement on the “old” 2nd frequency, after the configuration, the UE shall continue to perform inter-frequency measurement on the “old” 2nd frequency and the UE needs compressed mode. For the “new” 2nd frequency, Proposal 2 applies.
Proposal 7: after the change of the 2nd frequency, the UE stops intra-frequency measurement on the “old” 2nd frequency and the UE retains the measurement configurations unless an MCM clears or overwrites this measurement and the IEs in CELL_INFO_LIST. The subsequent UE behaviours are instructed by MCMs.
Proposal 8: when a hard handover with change of the frequency happens, the UE stops all inter- and intra-frequency measurements and the UE retains all measurement configurations. The network should use new MCMs to instruct the subsequent UE behaviours.
Proposal 9: the above boxed texts can be further clarified to only apply for the primary frequency change.
A short summary to above proposals:

· If the primary frequency is changed, the UE stops all intra- and inter-frequency measurements, keeps all measurement configurations, and waits for MCMs.

· If the primary frequency is not changed, the UE is able to continue inter-frequency measurements based on the existing configuration. Intra-frequency measurement on the 2nd frequency shall be stopped.
· UE is not expected to delete any information in CELL_INFO_LIST and MEASUREMENT_IDENTITY unless an MCM is received to do so
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