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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is related to the technical report for the study item “Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher layer aspects” [2]
This activity involves the Radio Access work area of the 3GPP studies and has impacts both on the Mobile Equipment and Access Network of the 3GPP systems.

This document is intended to gather all technical outcome of the study item, and draw a conclusion on way forward.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
Contribution to 3GPP TSG-RAN meeting #58 RP-122033: "New Study Item Description: Small Cell enhancements for E-UTRA and E-UTRAN – Higher layer aspects".
[3]
3GPP TR 36.932: "Scenarios and Requirements for Small Cell Enhancements for E-UTRA and E-UTRAN".
[4]
3GPP TR 36.839: "Mobility enhancements in heterogeneous networks".

…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].


HOF
HandOver Failure
RLF
Radio Link Failure
ToS
Time of Stay
4
Introduction
At the 3GPP TSG RAN #58 meeting, the Study Item description on “Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher layer aspects” was approved [2]. This study item covers potential higher layer technologies to be considered for enhanced support of small cell deployments in E-UTRA and E-UTRAN to fulfil the deployment scenarios and the requirements specified in TR 36.932 [3]. 
5
Deployment scenarios and challenges
This section describes the deployment scenarios assumed in this study and the challenging issues in each scenario. In the following scenarios, the backhaul technologies categorised as non-ideal backhaul in TR 36.932 [3] are assumed. Fibre access which can be used to deploy Remote Radio Heads (RRHs) is not assumed in this study. HeNBs are not precluded, but not distinguished from Pico eNBs in terms of deployment scenarios and challenges even though the transmission power of HeNBs is lower than that of Pico eNBs.
Editor’s note: the following agreement at RAN2#81 will be captured somewhere after analysing the challenges in details appropriately.

-
With a non-idea backhaul we cannot make use of solutions such as Rel-10 CA and Rel-11 CoMP.
5.1
Scenario #1
Scenario #1 is the deployment scenario where macro and small cells on the same carrier frequency (intra-frequency) are connected via non-ideal backhaul. In Scenario #1, the following challenges are expected:
a)
Mobility robustness: In particular increased HOF/RLF upon mobility from pico to macro cells [4];

b)
Difficult to improve system capacity by utilizing radio resources in more than one eNB (e.g. due to UL/DL imbalance issues);

c)
Increased signalling load (e.g., to CN) due to frequent handover;
d)
Difficult to improve per-user throughput by utilizing radio resources in more than one eNB;

e)
Network planning and configuration effort;

Editor’s note: Issue b) to e) will be justified in the subsequent study.
5.2
Scenario #2
Scenario #2 is the deployment scenario where macro and small cells on different carrier frequencies (inter-frequency) are connected via non-ideal backhaul. In Scenario #2, the following challenges are expected:
a)
Mobility robustness (not investigated in [4] and the problem of strong interference from macro on same carrier is not present);

b)
Difficult to improve system capacity by utilizing radio resources in more than one eNB (e.g. due to UL/DL imbalance issues);

c)
Increased signalling load (e.g., to CN) due to frequent handover;
d)
Difficult to improve per-user throughput by utilizing radio resources in more than one eNB;

e)
Network planning and configuration effort;

f)
Small cell discovery;

Editor’s note: All issues will be justified in the subsequent study.
5.3
Scenario #3
Scenario #3 is the deployment scenario where only small cells on one or more carrier frequencies are connected via non-ideal backhaul. In Scenario #3, the following challenges are expected:
a)
Mobility robustness (not investigated in [4] and the problem of strong interference from macro on same carrier is not present);

b)
Difficult to improve system capacity by utilizing radio resources in more than one eNB (not clear whether this is in the scope of the SI);

c)
Increased signalling load (e.g., to CN) due to frequent handover;
d)
Difficult to improve per-user throughput by utilizing radio resources in more than one eNB (not clear whether this is in the scope of the SI);

e)
Network planning and configuration effort;

Editor’s note: All issues will be justified in the subsequent study.
6
Potential Solutions
Editor’s note: the following agreement at RAN2#81 will be captured somewhere if needed.

-
We assume that the performance that can be achieved with Rel-10/11 solutions available with ideal backhaul (e.g. CA, CoMP, …) sets the technology potential of potential solutions developed in this SI for non-idea backhaul.


7
Conclusions


Annex A (Informative):
Performance evaluation
Simulation models (i.e., simulation parameters or detailed scenarios) are not specified for this study. Calibration exercise is not performed. However, the following evaluation metrics can be considered as examples when companies provide simulation results:
-
System throughput (capacity);
-
Per-user throughput;
-
Packet delay spikes (e.g., due to mobility);
-
Mobility performance metrics (HOF/RLF, ToS);
-
UE power consumption;
-
Implementation complexity;
-
Transport network load;
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