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Workplan related evaluation

1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG
	completion date
as decided by TSG

	58
	SI started
	RP-122032
	0%
	September 2013

	
	
	
	
	

	
	
	
	
	


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):




10%  

per WG (optional information):


WG1
12%
WG2

0%
WG4

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:


<if any, otherwise leave it blank>
2.
Technical status related evaluation

2.1
Detailed Progress report since last TSG meeting (for all involved WGs)

RAN1
The progress of RAN1 #72 on small cell enhancements is summarized below:

· The TR skeleton (R1-130019) was agreed  with an additional section of “scenarios for evaluation”
· The TP on scenarios for evaluation  (R1-130748) was agreed  with addition of the two agreements below regarding evaluations and backhaul:
Agreements (to be captured in the section of “scenarios for evaluation”):
· Within scenarios 2b and 3, all features will at least be evaluated in the dense cases

· Note that this does not preclude evaluation being carried out equally in other cases for particular features

· It is recommended that spectral efficiency enhancements should be evaluated in sparse cases as well
Agreements (to be captured in the section of “scenarios for evaluation”):

In the evaluations of small cell physical layer enhancements,

· both ideal backhaul and non-ideal backhaul can be considered for the following interfaces:
· between the small cells within the same cluster

· between a cluster of small cells and at least one macro eNB

· non-ideal backhaul  is assumed for all other interfaces
Send TPs to other WGs in an LS – Kazuaki - R1-130816 – for email approval by Friday 22nd February. 
· The following agreements were achieved on the evaluation assumptions based on the ‘general’ sheet in R1-130750
· Scenario 3 (sparse):

· Change reference to pathloss model to be Table B.1.2.1-1 in 36.814 Appendix B.

· FFS whether dual stripe model could also be used, after possible FFS modifications, including random dropping of the small cells

· Discuss by email until Wednesday 6th February: Number of UEs should be removed (given that FTP model 1 is used)

· The following items as given for Scenario 2a are applicable to all scenarios:

· System bandwidth

· Traffic model (correct the typo)

· UE receiver

· UE noise figure

· UE speed

· Cell selection criteria

· Network synchronization: 

· baseline is synchronised; if an evaluated feature requires synchronisation, this should be stated; evaluations without synchronization are not precluded, and the assumed synchronization accuracy in such simulations should be stated.

· Backhaul assumptions – discuss by email to see if it can be agreed to use the non-ideal backhaul assumptions from TR 36.932 or whether some other modified baseline set of details for non-ideal backhaul can be agreed by Friday 22nd February. 

· Performance metrics
· For scenarios 1, 2a, 2b, 3 (dense), and the 3rd sheet in R1-130750, email discussion on the evaluation assumptions until Friday 22nd February. 

· Email discussion on uplink simulation assumptions until Friday 22nd February.

·     An LS to RAN4 (R1-130799) was agreed to seek guidance on suitable EVM values to assume for DL higher order modulation (for each of the small cell tx powers in 36.814), and also on the level of UE receiver impairment that should be assumed to be applicable to signal reception in high geometries that are likely to be relevant for higher order modulation.
· The “256QAM/DMRS” sheet in R1-130750 is agreed as a converged set of link and system level evaluation assumptions to be used for evaluation for DL HOM and DMRS overhead reduction , with the following modifications: 

· System level:

1. Delete row 4

2. Note that the EVM values in the spreadsheet are provisional values (show them in square brackets) to be used until feedback is received from RAN4 

3. Add receiver impairment: companies to state what is assumed until feedback is received from RAN4

4. CRS interference should be explicitly modelled

5. Fast fading should be included

· Link level:

1. Add the EVM values to the link level simulations too

2. Add receiver impairment: companies to state what is assumed until feedback is received from RAN4

3. Explicit modelling of CRS interference of one interfering cell is recommended; if some other modelling is used it is to be described

4. Delete row 11

5. Delete “AWGN (only used for 256QAM link-system level interface)”

6. MIMO configuration: Cross-polarized antennas

7. Other UE speeds can be evaluated optionally
RAN2

At RAN2 #77, there was no discussion on Small Cell Enhancements for E-UTRA and E-UTRAN – Physical-layer Aspects.
RAN4

At RAN4 #66, there was no discussion on Small Cell Enhancements for E-UTRA and E-UTRAN – Physical-layer Aspects.
2.2
List of Completed elements (compare with open issues of last TSG)

Part of the following element was done:

· Define the channel characteristics of the small cell deployments and the UE mobility scenarios identified in TR36.932, as well as the corresponding evaluation methodology and metrics. 

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.
· The reimagining work on defining the channel characteristics of the small cell deployments and the UE mobility scenarios identified in TR36.932, as well as the corresponding evaluation methodology and metrics. 

· Study potential enhancements to improve the spectrum efficiency, i.e. achievable user throughput in typical coverage situations and with typical terminal configurations, for small cell deployments, including

· Introduction of a higher order modulation scheme (e.g. 256 QAM) for the downlink.

· Enhancements and overhead reduction for UE-specific reference signals and control signaling to better match the scheduling and feedback in time and/or frequency to the channel characteristics of small cells with low UE mobility, in downlink and uplink based on existing channels and signals. 

· Study the mechanisms to ensure efficient operation of a small cell layer composed of small cell clusters. This includes 
· Mechanisms for interference avoidance and coordination among small cells adapting to varying traffic and the need for enhanced interference measurements, focusing on multi-carrier deployments in the small cell layer and dynamic on/off switching of small cells.

· Mechanisms for efficient discovery of small cells and their configuration. 

· Physical layer study and evaluation for small cell enhancement higher-layer aspects, in particular concerning the benefits of mobility enhancements and dual connectivity to macro and small cell layers and for which scenarios such enhancements are feasible and beneficial.

· Coordinated and time synchronized operation of the small cell layer and between small cells and the macro layer can be assumed for specific operations and feasibility and benefits of radio-interface based synchronization mechanisms shall be addressed.
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