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1. Introduction 
The SI proposal on Study on further enhancements of small Cell high layer aspects for LTE has been agreed in RAN3#66 [1], including the identified objective:

“•
Identify and evaluate the potential issues related to  the increased signalling load in case of dense small cells deployment and if issues are identified, study potential solutions (RAN3) 
In this paper, we intend to discuss the issues of the increased signalling load and propose to agree the text proposals.

2. Discussion
In last meeting, the scenarios referred to TR 36.872[2] are agreed as the scenarios of dense small cell deployment. 
For scenario3, the increased signalling load is clear:
· Frequent handover contributes great S1 signalling load. The balance between handover and service request should be rebuilt.
· The number of paging increases along with the number of cells in the TAIlist of UE. The more densely cells are deployed, the more paging resource costs on Uu and S1.

· A great amount of S1 interfaces are setup between CN and small cells, the number of transfer of non UE associated signalling also increases along with the density of small cells.

For scenario 2b, the macro coverage may be too week to be accessed by the UE indoor. E.g. metro stations underground or the internal of the airport terminal, from the perspective of signalling load, scenario2b can be treated as scenario3for those cases.
With respect to deployment with macro coverage, e.g. scenario1, 2:
· When DC is not applied, e.g. scenario1, the increased signalling load is similar with that for the deployment with macro coverage. 

· When DC is applied, e.g. scenario 2,  the increased signalling load related to the UE not supporting DC is also critical.

· The signalling load of the UE supporting DC is not an big deal since the mobility inter SeNBs is terminated at MeNB.
· The increased signalling load of non-UE associated cannot be ignored either, except for a great amount of X2 interfaces is required for macro eNB.
Referring to RAN1 report [4], the number of small cells is near a hundred under a macro site. In hence, w.r.t. the density of small cell, the increased signalling load is critical for all the scenarios of small cell, especially for the UE not supporting DC or the case of DC not applied.  It is worth to cope with the issue of increased signalling load to avoid CN overloaded.

Proposal1: RAN3 is proposed to solve the issue of increased signalling load, especially for the UE not supporting DC or the case of DC not applied.  
The increased signalling load due to frequent handover has already identified in TR 36.842[3]. In last meeting, the paging enhancement is also agreed to study to reduce the paging load on the radio interface and to lower processing load on MME from sending pages to large number of eNBs. The scenarios of small cell should be considered as well and the requirement from SA2 should be captured into the TR.

Proposal2: It is proposed RAN3 to agree the text proposal below.  
3. Text proposal

X.X
Issue #X Increased Signalling Load due to frequent HO
X.X.X
Description
For dense small cell deployment, the signalling is increased due to frequent HO. It is identified in 36.842[X] that the number of mobility events is about 4 times higher than that of a macro only network. With regard to the density of small cell, the increased signalling load is critical for all the scenarios of small cell, especially for the UE not supporting DC or the case of DC not applied. 

X.X
Issue #X Paging enhancement
X.X.X
Description
The Paging optimization is required to reduce the paging load on the radio interface and to lower processing load on MME from sending pages to large number of eNBs. The scenarios of small cell should be considered as well.
4. Conclusion
In this paper, we intend to discuss the issues of the increased signalling load and propose to agree the text proposals.
Proposal1: RAN3 is proposed to solve the issue of increased signalling load, especially for the UE not supporting DC or the case of DC not applied.  
 Proposal2: It is proposed RAN3 to agree the text proposal below.  
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