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1 Introduction

Work on Small Cell enhancement SI started in the last RAN2 meeting (#81) only but it has already attracted lot of work/ considerations from companies. So far the main emphasis seems to be on the connected mode aspects. As even the architecture for SCE is still open, this document looks from Idle Mode perspective to see if some early considerations should be made from this point of view.
2 Discussion
2.1 Idle Mode Small Cell discovery

It has not been discussed/ agreed in SCE if the small cells should also support idle mode mobility (cell selection, re-selection). For scenario 1 and 2, since the Macro cell coverage is available, the connected mode mobility (handover or handover like solution) seems sufficient for dual connectivity based solutions. If we don't adopt dual connectivity based solution, we should discuss how idle mobility are supported in scenario 1 and 2.
In Scenario 3 there is no Macro coverage available and therefore a handover from Macro to small cell layer is not possible. This means that the small cell layer must support idle mode mobility and be self-discoverable unless the idea is to use Scenario 3 only in conjunction with other RATs (e.g. GSM/ GPRS) and/ or Systems (e.g. CDMA2000). Therefore, this paper lists following Options:
Option 1: The small cell layer in Scenario 3 support Idle mode camping & mobility.
Option 2: Clarify that the deployment of Small cells in Scenario 3 will only be in conjunction with other RATs (e.g. GSM/ GPRS) and/ or Systems (e.g. CDMA2000).Proposal 1: RAN2 should discuss which Option is the likely way forward.
Proposal 1: RAN2 should discuss which Option is the likely way forward.
In scenario 1 and 2 Idle mode mobility could be provided by macro cell in dual connectivity and therefore as one possible option, S1 can be terminated only in Macro cells. Ideally, the solution(s) for SCE should be applicable independent of the deployment Scenarios. Therefore, serious considerations around cell discovery/ Idle-mode procedures (including S1 procedures/ termination) are required for SCE SI. 
We further note that RAN1 is discussing the effects of real time load on the (small) cell and how it may affect the cell range e.g. as discussed in [1] the cell range might be flexible; since the law of large numbers does not apply to small cells (where the number of UEs might be quite less). Annex provides a glimpse of this philosophy. This discussion has some effect on Idle Mode considerations since for the idle mode UE the size of the cell (discoverable area) should be fixed. We therefore propose that we work on the Idle Mode consideration in cooperation with RAN1.
Proposal 2: RAN2 should discuss the approach to progress idle mode issue.

2.2 Further Challenges
To be able to support Idle mode mobility, the small cell can either be:

BCT (backward compatible carrier) or a (Standalone) NCT;
A BCT will be a preferred deployment option until sometime in future. From TR (36.932) we have:
	6.4
Backward compatibility

Backward compatibility, i.e. the possibility for legacy (pre-Release 12) UEs to access a small-cell node/carrier, is desirable for small cell deployments.

The introduction of non-backwards compatible features should be justified by sufficient gains.


Since a handover to small cell layer in Scenario 3 is not possible, the small cell layer might support idle mode mobility i.e. cell selection and re-selection. As discussed in EMAIL DISC [Summary of email discussion [81#32] LTE/SCE: Analysis of expected challenges in small cell deployments] that “Several companies commented that the issue (Increased signalling load due to frequent handover) will also exist in Scenario #3”. Therefore, if increased Handover is a problem so should be the increased reselection. However, there is no worry about the RLF/ HOF but only the excessive UE battery consumption which is an important consideration.

For NCT, the decision of idle mode should wait whether NCT is standalone or not in RAN1
Proposal 3: Increased reselections in Idle mode should also be considered a relevant problem/ challenge.

3 Conclusions
With respect to mobility in to small cell layer in Scenario 3 is concerned, following 2 options are seen:

Option 1: The small cell layer in Scenario 3 support Idle mode camping & mobility.

Option 2: Clarify that the deployment of Small cells in Scenario 3 will only be in conjunction with other RATs (e.g. GSM/ GPRS) and/ or Systems (e.g. CDMA2000).Proposal 1: RAN2 should discuss which Option is the likely way forward.

Proposal 1: RAN2 should discuss which Option is the likely way forward.

Proposal 2: RAN2 should discuss the approach to progress the idle mode issue.

Proposal 3: Increased reselections in Idle-mode should also be considered a relevant problem/ challenge.
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Annex

In Figure A, Cell A and B both are small cell with same/ similar max Tx power. Further, small cell A serves 7 UEs and small cell B serves 3 UEs. Therefore, average throughput of UEs connected to small cell A is low. Small cell B's cell size is increased by cell range expansion. Then the load of small cell A and small cell B are equalized. Then 50% UE throughput can be improved. 
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Figure A. Non co-channel deployment with range expansion in unequal UE distribution
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