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Discussion
1 Introduction
In RAN51, HetNet mobility enhancement [1] was agreed as study Item for Rel-11. In the proposed study item, there are multiple objectives that we could take as baseline for further progress. In this contribution, we focus on HetNet mobility enhancement with CA 
2 Discussion
2.1 HetNet mobility with CA for macro – pico scenario
When HetNet deployment is considered on the same carrier, inter-cell interference could be a challenging factor. For macro-pico cell scenario, CRE concept is used to offload macro cell traffic into pico, and the CRE is enabled by coordinating time domain resource between macro and pico cell. Such time domain resource coordination is also used between macro cell and femto cell for UE to survive the strong interference from non-member femto cell. 

From UE point of view, if time domain resource coordination is employed for the UE, the available resource becomes more restricted within low-interference subframe (i.e., better scheduling opportunity is restricted). In such a case, if larger throughput is required by such UE, the use of multiple carriers could be the first consideration. For CA under HetNet deployment, following questions can be asked:

·  
At mobility into pico CRE, is current measurements and reporting procedure sufficient for SCell configuraiton? 

·  
At mobility into pico CRE, is current TDM-based ICIC mechanism sufficient for SCell configuration/SCell management at target cell? 
Both questions above should mainly consider the Rel-10 limitation that measurement resource restriction is only applied for primary frequency, which means that for non-primary frequency, measurement inaccuracy could be introduced.    

Proposal 1 RAN2 study how RE-10 TDM-based ICIC affects SCell configuration/management at/after mobility into pico cell. .
It is noted that the ‘mobility into pico cell’ may encompass the handover of MUE into pico CRE and mobility of PUE into pico CRE. 
2.2 HetNet mobility with CA Macro-femto scenario
A. Assumption of CSG support 
In [1], the proposed objective regarding mobility enhancement for HeNB supporting multiple cells is given as follows:

	· Further study and define mobility enhancements for Home eNodeBs with multiple carriers (or CA) with CSGs (potentially different CSG on different carriers)


Before going into details, we need to check what should be our assumption regarding the number of CSG that can be supported by the HeNB supporting multiple cells, because this will direct our further progress. 
·  
Assumption1: Only one CSG can be supported on one HeNB supporting multiple cells in Rel-11. 
·  
Assumption2: on one HeNB supporting multiple cells in Rel-11 

What is the valid assumption is out of RAN2 scope, and should be decided by SA1. 

Proposal 2 LS is sent to SA1 to ask if HeNB operating multiple cells can support only one CSG or multiple CSGs. 

For the progress, we take the second assumption for now, because logically multiple cells can work independent of each other, and thus it seems reasonable to assume that each cell’s CSG ID of the same HeNB can be different each other. Now we move onto inbound handover procedure with keeping the assumption2 in mind in the next section.

B. CA operation in the vicinity of strong interference from non-member CSG cell

If there is a femto on the frequency of SCell in the vicinity of UE using CA, the SCell becomes subjective to strong interference. In this case, the SCell cannot benefit from Rel-10 TDM coordination as the coordination can only apply to primary frequency of the UE. 

If HeNB supports multiple frequencies, situation becomes more difficult to the UE as more serving frequencies are subjective to strong interference that cannot be handed in any means. To guarantee the CA operation to work well under macro-femto scenario, we propose: 
Proposal 3 RAN2 study if CA operation performs well under the strong interference from femto based on Rel-10 TDM ICIC.  
C. Possible enhancement scenario/features
In connected mode, if UE detects its member CSG cell nearby by means of autonomous search, the UE sends proximity indications to network such that network can be informed of the detection of the member CSG cell. This proximity indication is then used as a trigger of measurement configuration by network, if required. Reporting of target CSG cell system info is also requested to UE for preliminary access check and the CSG cell identification purpose
If multiple frequencies are operated on a single HeNB, there arise some situation that does not exist before. For example, UE may encounter multiple member CSG cells in the same proximity. In case there is a cluster of CSG cells for which UE consider them to be in the same proximity area, similar situation can also occur. If such cases happen, current inbound handover procedure may not guarantee optimized performance for the following reasons: 
·  
Currently a proximity indication can only indicate a single frequency. In case multiple CSG cells coexist in the same proximity area, multiple CSG cells may trigger independent and successive proximity indications. 
·  
Currently reading of target CSG cell system information is addressed to only a single cell that is indicated by SI reading request message. In case member CSG cell(s) and non-member CSG cell(s) coexist in the same proximity, it is quite difficult for source cell to decide which cell UE should read for system information acquisition 
So it is proposed that RAN2 study the cases relevant to the two bullets just above to see if there is a benefit to enhance inbound mobility procedure for these cases: 
Proposal 4 RAN2 study if it is beneficial to enhance inbound handover procedure for the case where multiple CSG cells coexist in the same proximity area.
Proposal 5 RAN2 study if it is beneficial to enhance inbound handover procedure for the case where member and non-member CSG cells coexist in the same proximity area. 
The details of enhancement direction are FFS. 

3 Conclusion

In this contribution, we try to clarify what the RAN2 should study for CA HetNet mobility enhancement. 
Proposal 6 RAN2 study how RE-10 TDM-based ICIC affects SCell configuration/management at/after mobility into pico cell. .
Proposal 7 LS is sent to SA1 to ask if HeNB operating multiple cells can support only one CSG or multiple CSGs. 

Proposal 8 RAN2 study if CA operation performs well under the strong interference from femto based on Rel-10 TDM ICIC.  
Proposal 9 RAN2 study if it is beneficial to enhance inbound handover procedure for the case where multiple CSG cells coexist in the same proximity area.

Proposal 10 RAN2 study if it is beneficial to enhance inbound handover procedure for the case where member and non-member CSG cells coexist in the same proximity area. 
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