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1 Introduction
In RAN2 #81bis, RAN2 #82, and the following email discussion, companies discussed several open issues regarding measurements on the secondary frequency in DC-HSUPA. In this paper, we further investigate these open issues and give our proposals.
1. UE continues or stops inter-frequency measurement and report on the secondary frequency when the DC-HSUPA is configured and de-configured.
2. Which neighboring cell lists is used to perform the measurements, measurement evaluation and measurement reporting.
2 Analysis and proposals
We use Figure 1 to go through the DC-HSUPA configuration and de-configuration process and discuss our proposals. 
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Figure 1: A typical scenario of configuration and de-configuration of DC-HSUPA

At stage 1, the UE operates on DC DL and SC UL. The network sends an MCM to configure inter-frequency measurement on f2. The UE builds VASET on f2 and also uses the configured inter-frequency NCL on f2 to perform measurement and report. Also, the UE can be configured to perform inter-frequency measurement on another frequency, e.g. f3.

At the end of stage 1, the network configures the UE from SC UL to DC UL and f2 becomes the downlink frequency associated with the secondary UL frequency. At this time, the UE also has the secondary ASET (on f2).

Now the open issue is UE shall continue or stop inter-frequency measurement on f2. Another open issue is UE shall continue or stop inter-frequency measurement on f3.
We believe the UE shall continue inter-frequency measurement:
· It’s critical to report inter-frequency measurement results to the network.

· It’s simple to UE implementation because the UE can continue its previous behavior. 

· It reduces signaling load because the network won’t need to use another MCM to start the measurement again.

· It’s better to have seamless measurement report during reconfiguration.
At this point, the UE only has inter-frequency NCL on f2 because it has not received a new MCM which may configure intra-frequency measurement on f2. Also, the UE starts maintaining the secondary ASET, instead of VASET. For another frequency, i.e. f3, the previous behavior is untouched. Thus we have the following proposal:

Proposal 1: the UE shall continue inter-frequency measurement on f2 using the currently stored inter-frequency NCL on f2 and the secondary ASET. The UE shall continue inter-frequency measurement on other frequencies using the currently stored inter-frequency NCL and VASET on those frequencies.
At the end of stage 2, the network sends MCM to configure the UE with intra-frequency measurement on f2 and intra-frequency NCL on f2. Now there are two NCLs for f2, intra-frequency NCL and inter-frequency NCL. 

At stage 3, the open question is how to handle NCL(s) on f2.
For each frequency, it’s better to only have one NCL. Thus we have the following proposal:

Proposal 2a: the UE only uses one NCL on f2

Option 2a-1: the UE merges the inter-frequency NCL into the received intra-frequency NCL.
Option 2a-2: the UE only maintains intra-frequency NCL on f2. The UE stops using inter-frequency NCL.
Other than proposal 2a, UE can also maintain two separate NCLs on f2, intra-frequency NCL and inter-frequency NCL. However, this may require the network to update and maintain inter-frequency NCL on f2. We believe this is a clean solution.

Proposal 2b: the UE uses intra-frequency NCL for intra-frequency measurement and inter-frequency NCL for inter-frequency measurement.

At the end of stage 3, the network configures the UE from DC UL to SC UL. Now f2 becomes non-used frequency again. 

At stage 4, The open question is the UE shall continue or stop inter-frequency measurement on f2 and other frequencies. If the UE continues measurement, how to generate VASET on f2 and inter-frequency NCL on f2. 

Proposal 3: the UE shall continue inter-frequency measurement on f2. The UE shall continue inter-frequency measurement on other frequencies using the currently stored inter-frequency NCL and VASET on those frequencies.
To perform inter-frequency measurement on f2, the UE needs VASET on f2 and inter-frequency NCL on f2. Inter-frequency NCL on f2 and VASET on f2 may not be maintained at stage 3, so the UE needs to build a new inter-frequency NCL on f2 and VASET on f2. 
Proposal 4: the UE needs to build an inter-frequency NCL on f2.

Option 4-1: if the UE maintains one NCL on f2 while DC-HSUPA is configured, the UE copies the cells in that NCL into inter-frequency NCL on f2.
Option 4-2: if the UE maintains two NCLs on f2 while DC-HSUPA is configured, the UE continues using the inter-frequency NCL on f2.
Proposal 5: the UE shall initialize a VASET:
Option 5-1: the UE shall initialize a VASET according to the current specification even w/o receiving an MCM.

Option 5-2: the UE shall copy cells in the previously used secondary ASET into VASET.
At the end of stage 4, the network sends MCM to (re)configures inter-frequency measurement on f2, so the UE simply follow this message to update VASET and inter-frequency NCL on f2.

3 Conclusion
In this paper, we have listed a few proposals to allow the UE to continue inter-frequency measurement and report on the 2nd frequency when DC-HSUPA is configured and de-configured.

Proposal 1: the UE shall continue inter-frequency measurement on f2 using the currently stored inter-frequency NCL on f2 and the secondary ASET. The UE shall continue inter-frequency measurement on other frequencies using the currently stored inter-frequency NCL and VASET on those frequencies.
Proposal 2a: the UE only uses one NCL on f2

Option 2a-1: the UE merges the inter-frequency NCL into the received intra-frequency NCL.
Option 2a-2: the UE only maintains intra-frequency NCL on f2. The UE stops using inter-frequency NCL.
Proposal 2b: the UE uses intra-frequency NCL for intra-frequency measurement and inter-frequency NCL for inter-frequency measurement.

Proposal 3: the UE shall continue inter-frequency measurement on f2. The UE shall continue inter-frequency measurement on other frequencies using the currently stored inter-frequency NCL and VASET on those frequencies.
Proposal 4: the UE needs to build an inter-frequency NCL on f2.

Option 4-1: if the UE maintains one NCL on f2 while DC-HSUPA is configured, the UE copies the cells in that NCL into inter-frequency NCL on f2.
Option 4-2: if the UE maintains two NCLs on f2 while DC-HSUPA is configured, the UE continues using the inter-frequency NCL on f2.

Proposal 5: the UE shall initialize a VASET:

Option 5-1: the UE shall initialize a VASET according to the current specification even w/o receiving an MCM.

Option 5-2: the UE shall copy cells in the previously used secondary ASET into VASET.
If RAN2 agrees with the above proposals, Qualcomm will prepare CRs in the next RAN2 meeting. 
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