3GPP TSG-RAN WG2 #82
R2-131816
20 May to 24 May 2013

Fukuoka, Japan

Agenda item:
7.1.1
Source:


ITRI

Title:


Discovery Signal on Macro Cell Operation Frequency for Small Cell Detection
Document for:
Discussion and Decision
1. Introduction
In [1], several solutions are captured for proximity based small cell detection in the RAN2 email discussion 78#21. One of solutions is to transmit small cell discovery signal in macro layer as follows. 
	Discovery signal formed by legacy control channels (PSS, SSS, System information) is transmitted on the macro layer at the location of inter-frequency small cell. The UE identifies the discovery signal as a regular intra-frequency cell and report the cell to the serving eNB according to the measurement configuration. The eNB can either immediately trigger a handover to the inter-frequency small cell (if the discovery signal is known to represent the coverage of the inter-frequency small cell) or request the UE to perform inter-frequency measurement.


However, in earlier email discussion 77bis#31 [2], there are some comments as follows:
· From the view point of inter-frequency small cell identification, the solution works also for legacy UEs since it relies on existing channels and procedures.

· From the view point of intra-frequency mobility at macro layer, potential impact of pilot pollution needs to be considered. For UEs in the coverage of the small cell, it is expected that service will be provided by the “small cell layer”, and hence the pilot pollution caused on the layer of the macro cell is not a concern. Interference cause to UEs outside the coverage of the small cell is limited because discovery signals consist of common channels only, and their power can be set to prevent leakage outside the intended coverage of the small cell.

· One case where the discovery signal transmitted by the small cell can be unacceptable is when a UE does not have the RF capability to operate in the layer of the small cell, because the UE cannot be moved to the small cell layer while discovery signal can cause unacceptable interference on the macro layer as the UE moves very close to the small cell.

· Except the problem of interference to Macro UEs, it should be noticed that the coverage of two layers at Pico may be very different, which reduces the proximity accuracy.

· In addition, from operator’s deployment point of view, if RRH needs to support RF units not only for the small cell carrier, but also for the macro cell carrier, the size of RRH will become larger. In the urban area where HetNet deployments are expected, it becomes more difficult to find an antenna installation site. Therefore, the smaller size of RRH is desirable to realise flexible antenna installation (e.g., wall-mounted antenna). Also, if the Pico eNB is required to support not only the Pico layer but also the Macro layer, the complexity and cost of the device may become a concern.

Observation 1: The increased interference on macro layer from discovery signal should be mitigated to minimize the impact on macro/legacy UEs.

Observation 2: The increased RF capability to transmit discovery signal on macro layer should be considered for realization
2. Enhanced Proposal
To mitigate the interference on macro layer, we propose to transmit the discovery signal on schedulable RBs or REs instead of PSS/SSS as shown in Figure 1. 

· Macro eNB shall reserve radio resource for pico cell to transmit the Discovery Signal on macro layer and the scheduling of reserved resource shall be informed to pico cells and UEs for proximity detection of small cells.

· Pico cell transmits the Discovery Signal on the reserved resources on macro layer. During the transmission period of Discovery Signal, pico cell can suspend the DL transmission on pico layer if it has no RF capability to support simultaneous transmission on both macro and pico layers.  

· UE may transmit proximity indication as shown in Figure 2 to report the detected Discovery Signal and if needed, it may receive inter-frequency measurement from macro eNB to further evaluate the channel quality of the neighbouring pico cells.
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Figure 1
Enhanced discovery signal transmission.
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Figure 2
Proximity detection by schedulable discovery signal on macro layer

Therefore, the interference of discovery signal on macro layer can be minimized with the schedulable resources since the resources for discovery signal transmission can be regarded as another UE’s DL data. While a macro UE would like to perform small cell detection, it considers the Discovery Signal as one desired data and it can perform small cell detection with minimum effort on inter-frequency measurement. 
3. Conclusion

In this paper, we discussed the enhancement of discovery signals for detection of small cells. 

Proposal 1: For improving inter-frequency small cell detection, a small cell transmitting a discovery signal on the schedulable RBs or REs of macro cell operation frequency shall be considered.
References
[1]
R2-123168, “Summary of email discussion [78#21] LTE/Hetnet: Text proposal to HetNet TR 36.839 on Inter-Frequency Measurements,” NTT DOCOMO, INC. (Email discussion rapporteur)

[2] 
R2-122568, “Summary of email discussion [77bis#31] LTE/Hetnet Mobility: Inter-frequency Hetnet,” NTT DOCOMO, INC. (Email discussion rapporteur)[image: image3.png]


[image: image4.png]


[image: image5.png]


[image: image6.png]


[image: image7.png]






























PAGE  
1

