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1
Work plan related evaluation
1.1
History
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	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
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	completion date
as decided by TSG
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NOTE:
The table covers all TSG meetings from the start of the WI/SI.

1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned.

1.2.1
Estimated of the level of completion of the work/study item

overall (mandatory to be provided):




67 %

per WG (optional information):

RAN WG2:

67%







RAN WG3:

0%
additional comments:



1.2.2
Estimated completion date of the work/study item
The work/study item is planned to be 100% complete in:
September 2013

which is:
RAN #61
additional comments:




2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
RAN2

Small Cell Enhancements were discussed


for a day in RAN2#81bis in Chicago, and

for one and half day in RAN2#82 in Fukuoka.

Summary of discussions:
92 and 109 contributions were submitted to RAN2#81bis and #82, respectively.

Expected challenging issues identified until RAN2#82 were quantified and concluded as follows:

a) Mobility robustness

· For Scenario #1 (intra-frequency deployment between macro and small cells), it was agreed to consider a challenge and work further on solutions which will be compared to the ones developed in HetNet mobility WI in terms of complexity and gain.

· For Scenario #2 (inter-frequency deployment between macro and small cells), it was observed that Inter-frequency mobility robustness in scenario 2 is less of a problem than intra-frequency mobility if no DRX is used. Although this scenario was thought as challenge that may justify studying solutions, quantified analysis will be continued at the next meeting to capture the results in the TR. RAN2 also agreed to consider solutions for single RX/TX capable UEs as well as any observation for HetNet WI should be taken into account in studies.
· For Scenario #3 (small cell only deployment), it was observed that up to 3km/h, there is no mobility robustness problem.

b) UL/DL imbalance between macro and small cells (Scenario #1 and #2)
· It was agreed to deprioritise since there was no conclusion that the effects of UL/DL imbalance are significant in both Scenario #1 and #2.
c) Increased signalling load (e.g., to CN) due to frequent handover for all scenarios

· It was agreed that a mechanism to cope with the increase of signalling due to cell change traffic should be considered for all three scenarios.
d) Difficulty to improve per-user throughput by utilizing radio resources in more than one eNB for all scenarios (Scenario #1 and #2)
· For Scenario #1, it was agreed to deprioritise since there is no conclusion on the technology potential compared to the existing interference coordination functionality.

· For Scenario #2, increasing throughput by utilizing radio resources across macro and pico cells was agreed as a challenge with non-ideal backhaul while taking into account QoS requirements.
e) Network planning and configuration effort for all scenarios

· It was agreed that specific solutions for this topic are not discussed in this study item and would be discussed in the other SI/WIs.

f) Small cell discovery (Scenario #2)

· It was agreed not to consider this challenge in this study item.
RAN2 identified inter-node radio resource aggregation as one potential solution for addressing improving per-user throughput and continued investigated C/U-plane protocol architectures. Potential C/U-plane architecture alternatives for inter-node radio resource aggregation were identified. 

With regards U-plane architecture alternatives, the main agreements were as follows:

· Suggest defining Xn as the interface between Master eNB (MeNB) and Secondary eNB (SeNB) (to be verified with RAN3).

· Investigate solutions where data is routed via the MeNB as well as those where the data is split in the CN.
· 9 alternatives were identified and their expected pros and cons were discussed and captured in the TR.

With regards to C-plane architecture alternatives, the main agreements were as follows:

· From a standards point of view, each eNB should be able to handle UEs autonomously, i.e., provide the PCell to some UEs while acting as assisting eNB for other.
· Assumption that there will be only one S1-MME Connection per UE (to be verified with RAN3).

· The UE always stays a single RRC state, i.e., either RRC_CONNECTED or RRC_IDLE.

· Two alternatives were identified and captured in the TR.

Until the next meeting, the following email discussions will take place:
· Study the details of C-plane architecture alternatives in terms of functional split and interworking of MeNB and SeNB.
· UE capability assumptions, such as single or multi Tx/Rx capability.
RAN3
Small Cell Enhancements were discussed for 2 hours in RAN3#80 in Fukuoka together with RAN2.

Summary of discussions:

One contribution was submitted to RAN3#80.

Work split between RAN2 and RAN3 was discussed and agreed as follows:

· RAN3 provides input on expected backhaul characteristics between CN, MeNB and SeNB.
· RAN2 and RAN3 will have a joint meeting in Barcelona to discuss the details of the user plane and control plane protocol architectures and the corresponding network architectures.
2.2
List of completed elements (compare with open issues of last TSG)
· RAN WG2
· Analysed the expected challenges (except for mobility robustness in Scenario #2)

· Identified the challenging issue for which potential solutions are to be developed in this study item
· Identified and evaluated some potential solutions 
· Identified potential C/U-plane architecture and protocol enhancements to realise potential solutions
2.3
List of open issues
NOTE:
Usually this list is empty when the work/study item is 100% complete otherwise please justify why an open issue is not essential for the work/study item.

· RAN WG2
· Finalise to quantify inter-frequency mobility performance in Scenario #2 to be captured in the TR
· UE capability assumptions to address challenges identified in the Study Item
· Analyse the pros and cons of C/U-plane architecture and protocol alternatives
· Conclude the way forward on C/U-plane architecture enhancements
· Investigate solutions to address the identified challenges
· RAN WG3

· Identify expected backhaul characteristics between CN, MeNB and SeNB

· Conclude the way forward on C/U-plane architecture enhancements
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