3GPP TSG-RAN WG2 Meeting #67bis
R2-095659
Miyazaki, Japan, 12th -16th October, 2009
Agenda item:
10.2.6   -   DC-HSUPA: Mobility
Source:
InterDigital

Title:
Discussion on mobility procedures between dual cell and single cell Node Bs
Document for:
Discussion and Decision
1 Introduction
During the RAN2 # 66 meeting, it was agreed that all mobility events except for event 1D are supported for the secondary carrier and will be triggered independently. 
No agreement was reached in regards to event 1D on the secondary carrier or the need to enhance it in order to detect a better coverage on the secondary carrier frequency.

This contribution discusses two specific mobility scenarios where a UE is moving from DC-HSUPA capable cells to single carrier cell.
2 Discussion
In the early stages of the DC-HSUPA deployments, there will be hotspots with sites having DC-HSUPA capability that may be surrounded by single carrier capable only sites.  As the UE moves from dual cell Node Bs to single cell Node Bs two potential scenarios can occur:
Scenario 1: A Serving Cell Change occurs from a dual cell Node B to a single cell Node B operating on the primary UL frequency of the UE, shown in Figure 1.  
Scenario 2: A Serving Cell Change occurs from a dual cell Node B to a single cell Node B operating on the secondary UL frequency of the UE, shown in Figure 2.
2.1 Scenario 1
In the first scenario, as shown in Figure 1, the UE is configured with dual cell operation on Node B 1(NB1) with a UL primary frequency (F1) and a secondary UL frequency (F2). Node B 2 (NB2) is a single cell Node B operating with frequency F1 and it is part of the UE’s primary active set.

While the UE is moving towards NB2, from Position A to Position B and radio conditions to NB2 are improving, event 1D will be triggered on the primary frequency and the Serving Cell Change procedure may occur. 
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Figure 1: Example of Scenario 1
In this scenario, the UE will perform a serving cell change to a cell that does not have a secondary serving E-DCH.  The serving cell is required by the UE to be able to successfully perform E-DCH transmission on the secondary frequency and without a secondary cell, the UE should not be allowed to continue with dual cell operation.  

Therefore, we propose that in such scenarios the UE should behave in the following way:

· Disable dual carrier operation in the RRC and continue with single carrier operation. 
· Release all the active radio links of the secondary active set. 
This situations can be implicitly detected by the UE, from the lack of the secondary serving E-DCH IE in the received RRC message  or stored configuration parameters in case of enhanced serving cell change procedures.  
Proposal 1: When reconfiguring to a serving cell that allows only single cell operation, the UE should release the secondary active set radio links and disable the secondary carrier configuration.  
2.2  Scenario 2
In scenario 2, as shown in Figure 2, the UE is communications with NB1 in DC operation with primary UL frequency (F1) and secondary UL frequency (F2)r. Node B 2(NB2) is a single carrier cell on F2 and it is part of the UEs secondary active set.
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Figure 2: Example of Scenario 2
While the UE moves towards NB2, from Position A to Position B and radio conditions to NB2bare improving such that it becomes the best serving cell in F2, the UE should perform a serving cell change to C2 and at the same time change the primary frequency to F2.  
However, given the current definitions of used frequency for dual cell operation, this change may not be possible with any of the existing inter-frequency and intra-frequency events.   

In [1] it was proposed to change the definition of the ‘used frequency” as follows”

“The 'used frequency' definition may be update as the frequency of the serving HS-DSCH and secondary serving HS-DSCH cell for intra-frequency measurements; while 'used frequency' is the frequency of the serving HS-DSCH in other cases.”

A "non-used frequency" is a frequency that the UE has been ordered to measure upon but is not used for the connection.
Also, in [1] it was proposed to extend the Intra frequency list in order to include the “Secondary Carrier Cells for Measurement”, i.e. including in the intra cell list the secondary carrier related cells.  

According to these proposals, it can be assumed that the measurements on the secondary frequency will be considered as intra-frequency measurements.

In the scenario described above, F2 is defined as a used frequency and therefore, event 2A will not be triggered.  This means that the UE will be incapable of reporting this situation to the network on time.  If the network is not notified of this situation, the UE may lose synchronization on the primary frequency of the source Node B NB1. This may potentially result in a radio link failure or dropped connection. 
Due to the fact that inter-frequency events cannot resolve this situation, an intra-frequency event on F2 needs to be defined in order to ensure that a serving cell change to a secondary frequency occurs on time.  This may be resolved by introducing or allowing an event 1D on the secondary frequency.  
However, if event 1D is allowed to be triggered independently on the secondary carrier, most of the time (for dual cell to dual cell mobility) it will not provide any useful information to the network, since the serving cell should always correspond to the best cell in the primary frequency as long as there is one available. This would result in an unnecessary signaling overhead.  
Therefore, we believe that in an ideal situation, the UE would trigger and report an event (such as 1D) to the network for the secondary frequency in the following cases:

· Quality of the primary carrier is below a threshold; and 

· The quality of a target secondary cell is above the quality of the source serving secondary cell by a given threshold (same as event 1D criteria)  [i.e.,  a primary CPICH in the secondary active set becomes better than the previously best primary CPICH in the secondary active set]
This event will allow the UE to notify the network that such a situation has been detected. The network can then have the option to perform a serving cell change and to configure F2 as the new primary frequency.  

Proposal 2: Allow for an enhanced event 1D to resolve the dual cell to single cell scenario described above.  
In the above scenario, even though the UE changes its primary frequency of operation, the UE is not required to perform an inter-frequency handover. A Serving Cell Change with primary Frequency change is feasible without dropping any uplink traffic since:

· The radio link on NB2 is already part of the secondary carrier AS.

· The UE is already synchronized with NB2.
Given the fact that all the required parameters are already available in the UE, the UE only needs to change the frequency in which HS-DPCCH feedback is being provided.  
3  Conclusion

In this contribution, we analyzed two specific mobility scenarios from DC-HSUPA capable cells to SC-HSUPA cells
· Scenario 1: A Serving Cell Change occurs from a dual cell Node B to a single cell Node B operating on the primary UL frequency of the UE, shown in Figure 1.  

· Scenario 2: A Serving Cell Change occurs from a dual cell Node B to a single cell Node B operating on the secondary UL frequency of the UE, shown in Figure 2
Based on our analysis, the following proposals were made:
Proposal 1: When reconfiguring to a serving cell that allows only single cell operation, the UE should release the secondary active set radio links and disable the secondary carrier configuration.  
Proposal 2: Allow for an enhanced event 1D to resolve the dual cell to single cell scenario described above.  
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